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itswes times in the fast-changing plastics industry are 
clearly reflected in this year’s Modern Plastics Encyclopedia 
Issue. With more materials available in greater quantities than 
ever before and with more new and improved processing tech- 
niques being developed to convert these materials into a 
myriad of end-products, much of our traditional editorial ap- 
proach has been appropriately streamlined to keep the wealth 
of information required within easy reach of our readers. 

Here are just a few of the highlights: 

®@ In the Resins and Molding Compounds Section: expanded 
coverage of the newer plastics materials (e.g., polypropylene, 
acetal, polycarbonate, etc.); new articles on some of the older 
plastics that have achieved considerable growth in the past 
twelve months (e.g., allyl resins and chlorinated polyether) ; 
special tabular data on the available types of polyethylenes 
and styrenes; full-page picture reports on new applications that 
have been developed for plastics; detailed studies on several of 
the exciting new phases of resin research (e.g., epoxies as 
molding compounds, polyesters for coating applications, etc.) ; 
and complete coverage of the most recent developments 
(within the past twelve months) that have taken place in the 
field of resins and molding compounds. 

® To keep pace with some of the newer areas of research, 
the Editors of this year’s Encyclopedia Issue have again de- 
parted from our standard reference form to offer a series of 
special reports covering such diverse topics as: irradiation of 
plastics; polypropylene film and sheet; how to formulate for 
protection against heat and light (through the use of ultra- 
violet absorbers, stabilizers, flame-retarding additives, etc.); 
what the industrial designer should know about plastics’ prop- 
erties; how to mold plastics foams; and how to determine the 
economic break-even point between machining and molding 
a given end-product. All of these reports can easily be located 
from the Table of Contents, pages 4 and 5. 

@ In the Laminates and Reinforced Plastics Section: a de- 
tailed study, complete with a 4-page properties and end-use 
table, on how to choose a high-pressure laminate to get the 
most for your money. 

@ Revamping the Engineering and Methods section has re- 
sulted in a new arrangement that presents a careful outline of 
how to set up a production line (whether for injection mold- 
ing, compression molding, or extrusion)—and how to keep it 
running smoothly and economically. Each step along the way 
—from materials handling to the actual processing—is cov- 
ered by an authoritative expert in the field. 


® As a standard reference work for the plastics industry, 
this year’s issue boasts: 64 pages of Technical Data Charts 
(covering the properties of foams, films, fibers, plasticizers, 
etc.); an up-dated Plastics Properties Chart suitable for wall 
hanging; 68 pages of Machinery Specification Data (with a 
completely new section added this year on blow molding ma- 
chines); and 19 tables outlining the injection molding and ex- 
truding characteristics of specific plastics. 

Supplementing these editorial features, of course, is the 
Directory Section, starting on p. 1161, which offers an up-to- 
date, authoritative compilation of manufacturers, molders, sup- 
pliers, distributors, etc., as well as a list of Trade Designations. 
And on p. 1147 begins a 12-page section listing the titles of and 
describing 406 booklets, brochures, catalogs, and technical bul- 
letins available gratis from manufacturers. 

As always, the Encyclopedia Issue is arranged for easy use. 
The book has again been sectionalized to keep all data per- 
taining to a particular phase of the industry in a single, easy- 
to-find location (all sections are listed in the Table of Con- 
tents, pages 4 and 5). The sections run in natural sequence 
from the selection of the basic raw material to the final selec- 
tion of the machinery and equipment that will be used to 
process the material. Title pages listing the articles to be found 
in each section precede the sections. Also in front of each 
section is an Index of Advertisers whose products and/or serv- 
ices are related to the subject matter to be found in that par- 
ticular section. The page numbers of these indexes can also be 
found in the Table of Contents. And, of course, the key Index 
which starts on page 6 offers a complete guide as to what 
specific information is located where. 

Wherever possible, the Editors of this year’s Encyclopedia 
Issue, with full cooperation and assistance from the staff and 
facilities of Modern Plastics Magazine, have applied stream- 
lining, modernization, and simplification to the job of making 
this book not only one of the most invaluable and authoritative 
reference works on plastics available, but one of the easiest 


to use. 
/ v7, ALD. 
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ee =o < In injection molded parts 707 ELECTRONIC EQUIPMENT 
Printed circuits, laminate based 563 
CONDUCTIVITY, THERMAL DEFLASHING 834 TFE-fluorocarbon resins in 87 
Properties chart facing 600 
bo) cs EMBEDMENTS 223 
CONGO RESIN DESTATICIZERS 424 
sO! N 245 
EMBOSSING 861 
DIALLYL PHTHALATE RESINS 198 
——e INDUSTRY a molding je ENCAPSULATION (See also 
ses 0 aminates Js Potting) 
> a emg film , Molding compounds . 199 Trouble-shooting guide for epoxies 227 
inyl film : 
DIATOMACEOUS EARTH EPOXY RESINS 220 
CONTAINERS (See Fillers) Adhesives ....... 224, 829, 831 
Plastic vessels 33 Applications of . 225 
DIELECTRIC BREAKDOWN .. 22, 24, 25 ee oe 
a ee 1162 Properties chart Jacing 0 Catalytic polymerization reaction 221 
. ls ee 
Temperature measurement and DIES (See also Molds) Coatings, surface 221, 439 
— > also —_e Extrusion. , 719 Compression molding 755 
we ztrusion, Injection Heat-sealing 1009 Corrosion resistance . 223 
molding) 1102 Plastics tooling 772, 778 Cross-linking or coupling reaction 220 
Ducts, hoods, blowers from rein- 
CONVEYORS 684 DIP MOLDING 765 forced epoxy resins 32 
Embedments . 223 
Encapsulating with 227 
COOLING EXTRUDED PLASTICS 1737 DIRECTORY 1142 Esterification reaction - 220 
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Flooring materials 223 
Highway applications 224 
Laminates .. 222, 560, 563, 567 
Molding compounds 226 


Potting and encapsulation 223 
Properties chart fucing 600 
Recent developments 289 
Tooling, use in . 712 
Trowelling compositions ~ ae 


EQUIPMENT (See also Machinery 


and Equipment) 


For calendering 1005 
For coating 1003 
For fabricating urethane foams 1107 
For granulating 1111 
For heat-sealing 1008 
For laminating 1016 
For loading and drying oo Sa 
For mold making . . 1112 
For preforming thermosets 1128 
For weigh feeding 1121 
ESTERS 
Solvents, use in 448 


ETHERS AND POLYETHERS 
Solvents, use in 449 


ETHOXYLENE RESINS (See Epoxy 


Resins) 

ETHYL CELLULOSE 71 
Adhesives chart 604 
Applications of 76 
Characteristics - 75 
Coatings chart 612 
Compounding and processing 75 
Films chart eas : 626 
Manufacturers of .. 1162 
Plasticizers chart . 648 


Properties chart facing 600 


ETHYLENE POLYMERS (See Poly- 
ethylene) 


EXPANDABLE POLYSTYRENE .. 349 
Molding of 360 


EXPANDED PLASTICS (See Foamed 
Plastics) 


EXPANSION, THERMAL 


Properties chart facing 600 


EXTENDERS (See Fillers) 


EXTRUDER DESIGN 713 
Barrels -. 
Predicting performance . 717 
Screws 713 

EXTRUSION 17, 711 
ABS polymers on 
Acetal resin 731 
Acetate resin 724 
Acrylics 484, 739 
Adaptor and die design : 719 
Blending requirements ~~ 
Cellulosics 729 
Chlorinated polyether ; 86 
Coating and lamination, poly- 

ethylene .... . 
Cooling extruded ‘plastics — 
Cooling techniques - too 
Defects and causes Pre ee 740 
og fy eee 716, 


21, 722, 723, 730 
712, 713, 714, 
732, 738, 739 


Equipment for 
718, 719, 724, 730, 731, 


Extruder design vices 
ME eveesees ipaeniie- ae 
Drag flow ... . 714 
Drives (mechanical and elec- 

gl Rag ae ARS PIE ° oa a 714 
INDEX 


Instrumentation . 718 

Melt viscosity values 717 

Performance (prediction of) .. 716 

Pressure flow ‘ 715 

Screw-die relationship 716 

Screws , , 713, 714, 718 
Extruding machine specifications . 975 
FEP-fluorocarbon resins . ; 729 
Film and sheeting .......... —— 
Materials handling for atid 711 
Nylon oocoee OB, TL, 728, 10 
Polycarbonate resins ............ 98 
Polyethylene . . 711, 724, 726, 741 
Polyethylene, cellular 353 
Polyethylene coatings : 106 
Polyethylene, high-density 735, 736 
Polyethylene, low-density . . 736, 738 
Polyethylene, medium-density . 736, 738 
Polypropylene ; 121, 738 
Polyvinyl chloride 711, 730, 742 
Polyvinylidene chloride ; 137 
Pressure control 718, 720 
Profiles and shapes . 724 
Screws for 712, 713, 714, 718, 719 
Setting up the extrusion line 732 
Styrene 350, 711 


Take-off equipment 
Temperature control 98, 718, 720, 721 


Tubing and pipe . 724 
Vinyls, rigid . Ws 
Wire coating dies sine 723 
EXTRUSION COATING 735 


F 





FABRICATING AND FINISHING 19, 820 


Ashing and buffing’ thermo- 
plastics . ale 824, 1109 
Bonding, adhesive . . 351, 827 
Chlorinated polyether ; ——— 
Deflashing and deburring : . 834 
Airless blast process .......... 834 
Tumbling method 835 
Drilling thermoplastics 822 
Filing thermoplastics 824 
Grinding thermoplastic rods ..... 824 
Machining laminates .. 564 
Machining thermoplastics Sains)! Se 
Sanding thermoplastics ; . 824 
Sawing thermoplastics oat Aan 
Shearing, blanking, punching 
thermoplastics 823 
Solvent polishing ; . 824 
Tapping and threading thermo- 
plastics : ; . 823 
Tumbler finishing of thermo- 
plastics ... 824 
Turning and screw machining ae 
Welding 825 
FABRICS, MACERATED ; 524 
FEEDING THE INJECTION MOLD- 
ING MACHINE ...... 687 
FEP-FLUOROCARBON RESIN . 88 
Applications of 89 
Extrusion of .. ee 
Defects and causes ............ 742 


Properties chart 


Properties of . ; ‘ 88 
FIBERS 

Polypropylene monofilament ..... 122 
Synthetic and cellulose .......... 536 
Synthetic, as fillers . ‘ ——— 
FIBERS CHART . 642 
FIBROUS GLASS 

Fiber surface . — ee 

ate ia an ee 196, 526 

Finishes, types and sources 

CED. skarcatcndkansanhoxmbawed 531 


Laminates, use in 560 
Manufacture of ; a : 530 
Manufacturers of ; . 1162 
teas rr cael 531 
Reinforcements ; 128, 530 
Comparison of (Table) 534 
Economics of .... 533 
Rovings and chopped strands . 531 
Surface treatments .. ht 1. 
Woven roving ........ ne ae 
Yarn nomenclature . 533 
Yarn, twisted .... 533, 538 
FILAMENT WINDING 576 


FILLERS (See also specific mate- 


rials) 
Alpha cellulose .. 523 
Asbestos .......... . 217, 525, 528 
Calcium silicate : : 526 
Carbon black . 525 
Chopped paper ..... Ma! . BS 
Ge Grin caesaes : 525 
Cottom ..... 203, 522 
Diatomaceous e arth 525 
Fabric, macerated .... : 524 
er rein 524 
For alkyd molding compounds [oo 
For epoxy flooring compounds ... 224 
For industrial melamine laminates 203 
For molding compounds ...... 202, 522 
For phenolic premix molding com- 

pounds .. i ; Ee 
Glass fibers . , rr 
Glass, fibrous ‘oh 
Keratin ..... in atiextetes . 
Lignin .... aloes io, 
ae ee : . & 
Nitrogen for plastic foams. ae 
PEE F > Raxews eset nubeneceren . 524 
OT eee ob. bw dad kane dates ee 
Shell flour ...... tcpee ee 523 
Soybean meal ............... >. 
Types of (Table) ........... wick! 
Wood flour ... ee eee 


FILM, SHEETING, AND SHAPES 


(See also Films Chart) .......... 484 
I nsdn noes ontusdessepanie 484 
Celiulose acetate .........cc.sccces 484 
Cellulose triacetate » 5 cae 
Decorating ...... . weak: 
tS oo is oe hemcaddinme’ 724, 737 
a 
Laminate sheets ....... cach eken ee 
Manufacturers of ................. 1162 
II ov edeccnvkcivasda 105, 108 
Polypropylene ................ 121, 145 
Properties of formable we sheets 

(Table) <a ainda odes naa 
Sheet extrusion ..... ; i; 

FILMS CHART .... kek 


FINISHING (See Fabricating and 
Finishing) 


FIXTURES, JIGS, AND GAGES ... 781 


FLAMEPROOFING POLYMERS .. 408 


FLAMMABILITY 

Properties chart . . facing 600 
FLEXURAL STRENGTH 

Properties chart . facing 606 


FLOORING MATERIALS, EPOXY 223 


FLUORESCENT EFFECTS (See 
Luminescent Materials) 


VETIOWMCNEO  c. cccvcnccccosseen Gam 





FLUORIDES (See Fluorocarbons; 
Kel-F; Teflon) 


FLUORINATED ETHYLENE 
PROPYLENE (See FEP- 


Fluorocarbon Resins) 





FLUOROCARBONS (See also Kel-F, 
aa 87, 486 
Irradiation of 150 
Laminates, use in ... 560 
Properties chart facing 600 
FOAMED PLASTICS . 342 
Blowing agents for 363 
Expandable polystyrene 349 
Expanded polystyrene 351 
Flexible foams 230 
Adhesives for 829 
Molding 
Polyether urethane 359 
Polystyrene, expandable 360 
Vinyl foam, mechanically blown 369 
Phenolics 355 
Polyethylene, cellular 352 
Polyethylene, low-density cellular 354 
Polyethylene, recent developments 362 
Polystyrene 128, 349, 351 
Polyurethane 344, 1107 
Recent developments 342, 344 
Rigid foams 231, 1109 
Adhesives for 830 
Silicone 275, 356 
Vinyls 347 
FOAMED PLASTICS CHART 601 
FORM GRINDING 1106 
FORMING (See also specific mate- 
rials) k 19, 774 
Acrylic 774 
“Air-cushion” plug forming 793 
Drape forming .. 775, 790 
Free-blowing method 774 
Integral forming lines 774 
Male and female molds 775, 790 
Optical clarity 774 
Plug and ring 774, 790 
Pressure forming 796 
Snap-back plug forming 791 
FORMALDEHYDE 
Plastics intermediate 390 
FREE PRODUCT LITERATURE 1147 
FURANE RESINS 228 
Adhesive chart 604 
Applications 228 
Coatings chart 612 
Manufacturers of 1162 
Origin and uses 228 
Processing 228 


Properties chart 


facing 600 





FURNITURE 
Cushioning; urethane foams 345 
GEL COAT RESINS 256 
GLASS (See also Fibrous Glass) 
Fibers chart 642 
Fillers .. 196, 203, 526 
Laminates chart 621 
Laminates, machining of 564 
Laminates, use in 536, 561, 567 


Reinforcements, fibrous 


GLUE AND GLUING (See Adhe- 


sives) 


GRANULATING EQUIPMENT . 


10 


128, 530 


. 1111 


GRINDERS 
Manufacturers of 


GRINDING 


Form grinding of plastic parts 


GUANAMINE RESINS 


1162 


1106 


204 





HARDNESS 
Properties chart 


HARDWARE 


Polycarbonate in fasteners 


HEAT CONDUCTIVITY 
Properties chart 


HEAT DISTORTION 
Properties chart 


HEAT-SEALING 
Equipment for 
Vinyls 


HEXAMETHYLENEDIAMINE 


HOBBING PRESSES 
Manufacturers of 


HOUSEHOLD APPLIANCES 
Acrylic 


HYDROCARBON RESINS 


facing 600 


97 


facing 600 


facing 600 


1008 
831 


390 


1115 
1162 


69 


218, 406, 456 
Chemicals from aromatic hydro- 





carbons 390 
HYDROGEN CYANIDE 390 
HYDROXYETHYL CELLULOSE 72, 76 
Adhesives chart 604 
Coatings chart 612 
Preparation of 76 
Uses of 76 

I 

IMPACT STRENGTH 
Nylon 93 
Polystyrene 124 
Properties chart facing 600 

INJECTION MOLDING 17, 684 
Acetal resins 706, 710 
Acrylics 703, 709 
Cellulosics 703, 707 
Chlorinated polyether 85 
Defects and causes ; 107 
Dry coloring thermoplastics 696 
Equipment for 1110 
Feeding the machine 687 
Glass-bonded mica 229 
Low-pressure (plastisols) 769 
Machine specifications 935 
Material moisture problems 685 
Materials handling 684 
Mold design ‘ ; 698 

Molding machine, feeding of 687 

Pre-plasticators ; 688 

Volume feeding 687 

Weigh feeding 687 

Molding temperatures 

For acetal resin 706 

For acrylics . 703 

For cellulosics 703 

For nylon 704 

For polycarbonate 98 

For polyethylene 706 

For polypropylene 704 

For polystyrene 706 











For vinyls . ; 704 
Nozzles; types and uses 692 
ae 704, 707 
Plastication and pre-plastication 689 
Polycarbonate resins 98 
Polyethylene 104, 708 

High-density . 105 

Low-density 105, 106 

Medium-density 105, 706 
Polypropylene 120, 704, 710 
Polyvinylidene chloride 137 
Styrene resins 706, 709 
TFCE ' 707 
Thermoplastics; dry coloring 696 

Wetting agent 697 
Vinyls 704, 709 

INJECTION NOZZLES 692 

INKS (See Printing) 

INORGANIC PLASTICS 
Ceramoplastics 229 
Glass-bonded mica 229 
Trade names of 229 

IN-PLACE MOLDING 770 

INSERTS 
Manufacturers of 1162 

INSULATING SYSTEMS (See Elec- 

trical Insulation) 

ION EXCHANGE RESINS 
Acrylic-based 70 
Manufacturers of 1162 

IONIC STATIC ELIMINATORS 425 

IRRADIATION OF PLASTICS 150 

ISOBUTYLENE-DIOLEFIN 

RUBBER 
Coatings chart 612 
ISOCYANATES (see also Polyure- 

thane Resins) 

Basic chemistry of 230 
Coatings 232 
Elastomers 232 
Foams 230 
Foams chart 601 
IZOD IMPACT STRENGTH 
Properties chart facing 600 
KAURI RESINS 245 
KEL-F (See CTFE-Fluorocarbon 

Resin) 88 
KERATIN PRODUCTS (See Fillers) 
L 
LABORATORY PRESSES 

Manufacturers of 1162 
LACQUERS (See Coatings) 
LAMINATES (See also Laminates 

Chart, Laminating, and Rein- 

forced Plastics) 19, 560 
Applications of 563 
Asbestos in .... 567 


Base materials 
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Combination 562 


i RE 571 
Cotton base oo ae 
Decorative —— 
Diallyl phthalate . 198, 199 
Dielectric properties of .......... 563 
Electrical properties of (Table) .. 21 
| Ne : 222, 560, 563, 567 
Glass fiber base .. oe 
High-pressure ..... 536, 560 
How to choose a laminate : 567 
ee . ; oo Oa 
End uses .. , << ae 
Influence of design ....... ~~ Bee 
Low pressure .. éa . 536 
Machining .... ; inves .. 564 
Manufacture of ; ; — 
Melamine resins in . . 203, 560, 567 
Missile industry, use in . ‘ 563 
Molded ..... eek . 562 
NEMA grade ... ‘ xs ee 
Nylon base .. 567 
Paper-base . ‘ . 567 
Paper reinforcement oss en 
Phenolic ..... 567 
Polyester resins ee 488, 560 
a ey re 563 
Property values of (Table) + 
Rods and tubes . gunetaen ee 
Silicone ....... ow Cae 
ETI 52 54 ok teas eee 540 
LAMINATES CHART 621 
LAMINATING 
Equipment for . Pe. 
OS Se eee 1023 
Phenolic resins oie ... 248 
Se oo in ao ens Oe 735 
Reinforced polyester resins os aoe 
Thermoplastics 1024 
Tools, plastic eos tnaeeee ee 
LATEX . : ‘ cca ae 
LATHES 
Manufacturers of ................. 1162 
LEATHER 
Acrylic coating for .........<cese0. 70 
LIGHT 
Behavior in transparent plastics .. 26 
LIGNIN 
ET ee 523 
Manufacturers of .................. 1162 
LIGNITE 
Manufacturers of (okeoy ee 
LININGS 
Tank, for liquids and solids ...... 30 
LOADING AND DRYING 
Equipment for vars veaienen ae 
LOW-PRESSURE LAMINATING 
(See Laminates, Laminating, and 
Reinforced Plastics) 
LOW PRESSURE LAMINATING 
PERE CHAE cciciccivcsiveccs 631 
LUBRICANTS 
EY I 5 os cn cade Wee aues 271 
LUMINESCENT MATERIALS ...... 423 
Manufacturers of ................. 1162 


INDEX 


MACHINERY AND EQUIPMENT 
(See also specific items) 
Manufacturers of .. ancien 1162 





MACHINERY SPECIFICATIONS .. 934 


Ce os sons sheen enets 992 
Compression ee eaten beeen 952 
EE ct Gnas ca snack ooh eek eee Tee 
Injection molding os Si kets . 935 
Sheet forming REE SRD oS 965 


MACHINING (See also specific 


materials) 


SPIE ER SOE = a 564 
SIL. is o:warc'wiche aos ebeanite ne kart 565 
OO POT en ene 565 
SY occ bog caebnaeokdeees eeeee 565 
Re 566 
Sawing Seer ee 566 
Tapping : . ve hataedy ae 

Machining vs. molding ..... .. 494 

Thermoplastics ........... ARETE 

MALEIC ANHYDRIDE ........... 391 
MEADSILA REBING .......ccccccccssses. BS 


MATCHED METAL DIE MOLDING 574 


MATERIALS HANDLING 
Compression and transfer molding 1743 
Injection molding ................. 684 
PE. itcavinksskekdlouvacdess<se Wan 


MELAMINE RESINS ................ 201 
PPE ARETE Peer 203 
Coatings Ee eee pee ae 204 
Coatings chart ee ee, 612 
Compression molding ............. 755 
SO bce khan dune conmmneiad 840 
PER re 621 
Laminates, use in 203, 560, 567 
Manufacturers of ...............:. 1162 
Molding compounds ............... 202 
I” ME 4.2 os vred cused eacducte 204 
NE? sacs up tareoriein'S Enntelinin wind 416 
Properties chart ............ facing 600 

EE © na cnctdunctdends seieens 836 
MEE (nn n0\>66.000 uns cemteas aun 838 
SE oats cid egy ay ha ea eneelnen 839 
PRO Pee 838 
Decorative applications ........... 839 
NE TE” dns inne iecedoawbs 837 
MD onthe deedat oaek awa swe auc ses 838 
Plastic films, complete rolls ...... 838 
UI ons ss 4 Veoh s at am weo ee peed 255 
ERE Sens Son oer 5 838 
DE aos bas veckeeceasahen 839 
ET a's sdb itcachs bck ade seen 836 
Thermosetting plastics ............ 838 

METALLIC PIGMENTS ............ 423 

METHANE 
Sn SOME 4,35) cocwgewbaweee 390 

METHYL CELLULOSE 
AMmORIVOS CMTE ...... 0c ccscc dene 604 
Applications OF c.. 203 .cccccccecces 485 
Manufacture, methods of ......... 485 
Moamufacturers of ....5.....2.000:. 1162 
EE oo oii nk obussaand ennate 485 
eee rt 485 

MICA 
A. Sanxaade cnalbisues bexvuroueuee 525 
ee earl 229 
Manufacturers of ................ 1162 
Properties chart ............ facing 600 


MILLING MACHINES 
Manufacturers of .. 1162 


MOISTURE PROBLEMS 
Thermoplastic materials ...... 685, 698 


MOLD DESIGN FOR COMPRES- 





SION MOLDING ............... 751 
MOLD DESIGN FOR INJECTION 
IE” noes Leksnwas itua Face 698 
Lawpott GE COWIE cccccccccscccces 700 
CED enn anuwkess osdsbckana 702 
Peer GOO on ccc ccccesss 701 
MOLDING (See also specific type) 
Machining vs. molding ........... 
MOLDING COMPOUNDS 
SE's daabb6ds> kak rkanncaeeene 64 
IE «on, O4% wiauince ala bid'wkieth ae 67 
 ons500% dink ntk aieaiedaiaieaal 196 
CSE, Seen a APOE ye 201 
I 6 a croe wink sc dtewsbuneeee 71 
TT re 199 
PN han odccow tied veedsennh axes 220 
Epoxy-based premix .............. 225 
NIE ‘nu 55.i Sb dete bh«enxncaboevud 522 
REE mee Ree 87 
Melamine-formaldehyde .......... 202 
I ened ante d C0 ease eues Poca deena 90 
DEE YAA5 7, vp eimavekeerbavaneuerd 247 
a TE nr 95 
EE REG hectet 99 
PEED - 5. vcevtdenvcctaneaend 117 
EE... ons snsp obama 123 
Properties of, with various fillers 524 
rr re et tk sy 275 
Urea-formaldehyde ............... 202 
WOE Nios Sacesupeccpippeaeeal 129 
MOLDS 
Casting 
PEE CEE EE ee 756 
| EP AR Toa ere ee 763 
I, sn co cnannd 759 
Compression molding ............. 751 
Injection molding ................. 698 
Laminating ........ iets Bt ae oN 1023 
EDS cs'chascdcaterckeatacat 751 
Mold making, equipment for .... 1112 
I 6 bs ins os ean nek se Wekeatios 773 
Type for polyester premix ....... 581 
MONOFILAMENTS (See Fibers) 
MYCALEX 
Properties chart ............ facing 600 
NAPHTHALENE 
Intermediates from ............... 391 
NATURAL RESINS ...............- 245 
PL... cdvcpceesdkeud tae 245 
pe Fes oe ye? 245 
POS sks cand ianvchdedentoccaeie 245 
IN oi ccdavebeens icRinascarsnae 245 
Come ROE i. sais 0655. ae 612 
Sieh hs eck die ach vv ca’ Sanaleaa eee 245 
ES aint ors 0 eB 245 
| Fee eee 
SY Einbd ous 6 5é.bankapnaeekveeeeen 245 
| RPE ee 
Vinsol ...... bab cn hen toeneneee 245 
NEOPRENE RUBBER 
pS  , erry 604 
NITROGEN 
Filler for plastic foams ............ 372 
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NOZZLES (See Injection Molding) 








NYLON RESINS ... ee 90, 486 
Abrasion resistance ......... 90, 93, 94 
Adipie acid, nylon intermediate .. 390 
MED accented écecsesssce 90, 93 
Te nes 93 
IE ns vc cencccconseeces 612 
EE ohne cen cccccsce 93, 711, 728 

Defects and causes .......... 740, 742 
os Ce een si ccens 642 
RE 524 
3 a 626 
Injection molding of 704 

Defects and causes . 707 
Laminates chart . jax Van 
Laminates, use in . 536, 567 
co codec ccedee 90 
Manufacturers of 1162 
Mechanical parts, uses for 93 
Metalizing, vacuum ; 838 
Nylons—raw materials, trade 

names, properties (Table) 92 
Plasticizing - 416 
Processing oh wi 90 
Properties chart facing 600 

Oo 

ODORIZING 
Perfuming plastics 412 

OPTICAL PROPERTIES 
Properties chart .. facing 600 

ORGANIC PLASTICS, COLD 

MOLDED ..... 217 

ORGANOSOLS ...... 130, 415 

ORIENTED FILM .. .... 145, 489 

P 

PACKAGING 
Market for extruded vinyl film .. 491 
Polyethylene film for .......... 148, 492 

PAINTS 
Acrylic emulsion paints .... . 
pO > ee 253 
Petroleum resins in ............ 219 
Polyvinyl acetate emulsions in .... 137 
Silicone-based .. vaneeaaien? Ge 
Ultra-violet absorbers in 405 

PANELS 
Corrugated plastic ................ 33 

PAPER 
Acrylic dispersions for 70 
Butyrate coated cada 737 
Chopped, as filler .... ; 523 
Laminates, use in ... 561, 567 
Polyethylene-coated .......... 738 
Treatment iii daddecsbunees 204 

PARAFFINIC HYDROCARBONS .. 390 

PEARLESCENTS 423 

PERFUMING PLASTICS . 412 

PEROXIDES 
Organic, as catalysts ... 392 
Storage stability (Table) 396 

PETROLEUM RESINS .. ... 218, 219 
Applications of eessvecere ae 
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PHENOL-FORMALDEHYDE 
RESINS (See Phenolic Resins) 


PHENOL-FURFURAL RESINS .... 249 
Properties chart .. . facing 600 
PHENOLIC RESINS ............00: 246 
| 6 in eh ae ee S 248 
Ee 604 


Binder for cold molded compounds 217 


I eal, Sie See Rie yas 763 
ne ee ee ee 246 
RR ile i cee a 248 
Coatings chart eid diakbee 612 
Compression molding of 745, 755 
Curing agent for epoxy resins .... 220 
Foams ..... or 
Applications . -. SS, SS 
Cellular mortar se 
Properties of 355, 356 
Reaction-type —— ae 
Recent developments .« 
Forms of .. 247 
Foundry use of ; . 248 
Laminating uses of 248, 567 
Low-pressure laminating resins 
chart aa -. 
Manufacturers of 1162 
Missile structure, use in .. 248 
Molding compounds .... — 
Phenol, benzene derivative 390 
Plasticizing ‘ ee 


Properties chart ; facing 600 
Recent developments .. 295 

Tooling, use in . . ae 
PHOSPHORESCENT PIGMENTS .. 423 


PHTHALIC ACID RESINS (See 
Alkyd Resins) 


PHYSICAL PROPERTIES 


Properties chart ........... facing 600 


PIGMENTS (See Color and 
Coloring) 


PIPES (See Tubes and Pipes) 


PLANING MACHINES 


Manufacturers of 1162 
PLASTICATION AND PRE-PLAS- 
y, - >. 689 
PLASTICIZERS ......... , — 
Chart of A .. 648 
Chemistry and manufacture .. 414 
FDA approval .... . 415 
For special resins .. .. 416 
Function of ........ setiacad rotate 
Se ee 
Phosphate ..... ; : 409 
Processing ... .. 
Properties and uses 
(Tables) ..... 413, 414, 415 
Saturated polyester . oJ. ae 
_ | a . 416 
PLASTICIZERS CHART ; 646 
PLASTICS PROPERTIES 
Ol. ae facing 600 
PLASTISOLS .... . 130, 415 
Manufacturers of <statan ee 
Molding of .. se peielt's ited a 
Ultra-violet absorbers for : . 404 


POLYACRYLIC ESTERS (See 
Acrylics) 


POLYAMIDE RESINS (See Nylon) 


POLYCARBONATE RESINS . . 95 
Applications of . 96, 97 
EE ct cacedeswieneaeie ee 
Processing ........ 98 
Properties chart .... fac ing 600 
Properties of ..... . & 
Recent developments 283 


POLYCHLOROTRIFLUOROETHYL- 
ENE (See CTFE-fluorocarbon) 


POLYESTER RESINS (See also 


Alkyd Resins) .. 250, 487 
Adhesives chart . 604 
Adhesives for eee 828 
Applications of ....... 487, 488 
er 253 
es eas co's ... 394, 395 
Se 250, 255 
Fabricating techniques .. 253 
Flame retarding in “on 410 
Laminates .. . 488, 560 


Low-pressure laminating resins 


re 631 
Manufacturers of 1162 
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ix accepted definition of plastics is “a large and 
varied group of materials which consist of, or 
contain as an essential ingredient, a substance of 
high molecular weight which, while solid in the 
finished state, at some stage in its manufacture is 
soft enough to be formed into various shapes, most 
usually through the application, either singly or 
together, of heat and pressure.” 

Most plastics, with the exception of the cellu- 
losics, which are chemically modified natural high 
polymers made from cotton, are produced by 
synthesis from such natural resources as water, 
air, coal, salt, natural gas, etc. From these are 
derived the various chemicals and gases which are 
combined to produce the plastics materials. As an 
example, the raw materials for making polysty- 
rene, one of the most important of the plastics, are 
coal and petroleum or natural gas. By a process 
of distillation, benzene is extracted from the coal; 
from the petroleum or natural gas is taken the gas 
ethylene. These two materials are then linked to 
form ethyl benzene which is dehydrogenated to 
styrene. With the aid of catalysts, heat, and pres- 
sure, thousands of styrene molecules polymerize, 
or link together, to form long chain-like molecules 
that clump into small granules of crude poly- 
styrene. These grains are hot-worked and cut into 
small pellets called molding powder, the most com- 
mon form in which plastics are supplied. 

Because of the many source materials which 
the chemist has at his command, and because so 
many different combinations are possible, the 
family of plastics today encompasses a large— 
and still growing—number of members, all of 
which differ in properties and characteristics. If, 
for example, the ethylene gas used in producing 
polystyrene were combined with chlorine (from 
salt) and then polymerized, the result would be 
polyvinyl chloride—a very different plastic. 


Major Subdivisions 


Many combinations and many different materials 
are thus possible. Therefore, for purposes of sim- 
plification, most plastics can be classified under 
one of the 14 recognized basic family groups. 
These groups, in turn, can be generally further 
classified under one of two major subdivisions— 
thermosetting or thermoplastics. A few plastics are 
in-between—they can be formulated either to be 
thermosetting or to be thermoplastic. 

The thermosets, as the term implies, set or 
harden (cure) under heat into a permanent shape. 
An irreversible chemical reaction called cross- 
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linking occurs; this reaction links the resin chains 
so that the molded piece is essentially one giant 
three-dimensional molecule. Subsequent heating 
though it may soften the structure somewhat, can- 
not restore the flowability that typifies the uncured 
resin. In this classification are such basic family 
groups as the aminos (melamine and urea), most 
polyesters, alkyds, epoxies, and phenolics 

The thermoplastics, on the other hand, soften 
when heat is applied and harden upon cooling 
By alternate heating and cooling, they can be re- 
shaped again and again (just as a cake of ice melts 
in the sun and the resulting water can be solidified 
into a different shape by freezing). Thermoplastics 
include styrene polymers and copolymers, acrylics, 
cellulosics, polyethylenes, 
fluorocarbons. 


vinyls, nylons, and 

Alloying of plastics yields new types of materials 
with intermediate physical and chemical proper- 
ties. Similarly, plastics can be combined with 
other materials to create a new end-product hav- 
ing the advantages of both. Important examples 
are the blends of styrene-acrylonitrile or styrene- 
butadiene resins and rubbers which exhibit the 
hardness and high resistance of the resin and 
the toughness and low brittle point of the rubber. 
By copolymerizing (polymerizing together) two 
monomers, products similar to the alloyed poly- 
mers can be obtained, often at less expense. 


Processing Methods 

Before they are processed, most basic plastics 
resins can be combined—compounded—with any 
one of a large range of modifying chemicals or re- 
inforcing materials in varying proportions to 
achieve a given end result. Such additions can 
take the form of plasticizers (which soften the 
plastic and make it more flexible), stabilizers 
(which prevent degradation in the plastic when 
it is exposed to heat or light), fillers (which add 
bulk and reduce over-all costs), colorants (which 
add integral color to the processed plastic end- 
product), and reinforcing fibers (which improve 
impact strength, electrical properties, etc., of fin- 
ished product). Solvents are used in plastics com- 
positions to give the degree of temporary fluidity 
necessary to such operations as dipping, brushing, 
spraying, etc., and catalysts are often added to 
speed up the cure of a compound. 

After compounding, the resultant plastics are 
supplied in convenient liquid, granular, or pow- 
dered forms to processors. 

From granular or powdered form, they are 


MODERN PLASTICS ENCYCLOPEDIA ISSUE 


MOLD 





HOPPER 
TORPEDO 


INJECTION MOLDING: Molding 








powder (shown in color) is fed from 
the hopper to the cylinder and 


ee 


moved forward by the ram into the 








HEATING CYLINDER 


softened and shaped by molding or extrusion. They 
can also be transformed into flexible film or sheet- 
ing by extrusion or calendering. Sheets, in turn, 
may be resoftened and shaped into contours. 

In liquid form, the plastics are used as spray-on, 
dip-on, and brush-on coatings, or incorporated 
into lacquers, paints, and adhesives. Plastic-based 
bonding agents are among the best. Liquid plas- 
tics are also cast into sheets. 

By mechanical mixing or by the addition of 
chemical blowing agents, liquid plastics resins can 
also be foamed into a cellular product for insula- 
tion, cushioning, flotation applications, etc. 

Of these methods of processing, molding con- 
sumes the largest volume of material. Molding 
procedures are all based on the fact that, when 
the plastic is heated, it will melt to a viscous liquid 
that can be forced into a mold of desired shape, 
where it solidifies. 


Injection Molding 


Different molding processes have been developed 
to handle the specialized properties of the various 
plastics. Injection molding, for example, is the most 
commonly used method for producing thermoplastic 
end-products. 

In injection molding, pellets are first fed from a 
hopper into the rear end of a heating cylinder 
where heating starts. With successive strokes of 
an injection ram the material is compacted and 
forced forward through a thin annular space be- 
tween a heated “torpedo” in the center of the cylin- 
der and the cylinder walls. There the material is 
melted. Soon it reaches the cylinder nozzle and is 
injected into a cold mold. 

The fluid plastic completely fills the mold cavity, 
which is shaped to the contours of the finished 
product. When the plastic has cooled and solidi- 
fied, the mold is opened and the finished piece, an 
exact image of the mold cavity, is ejected. 

To speed up molding cycles and facilitate produc- 
tion, preplasticators are available. A preplasticator 
is simply an auxiliary heating cylinder which melts 
the granules and transfers the melt to the injection 
cylinder where it is further heated and held ready 
for injection. 


Compression Molding 


For molding the thermosetting plastics, the meth- 
od most generally used is compression molding. 
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heating cylinder, where it melts 
and is forced around the torpedo, 


through the nozzle, and into the 





ane mold. Articles on injection molding 


and equipment start on p. 684 


The basic procedure is to place the molding com- 
pound (generally preheated) in the open mold cav- 
ity, close the mold, and then apply heat and pres- 
sure (through a downward-moving force plug) to 
the material until it softens and is forced to fill the 
mold cavity. In the closed mold, the material 
undergoes a chemical reaction that cross-links the 
polymer chains and thus hardens into a permanent 
shape. The mold is then opened and the solid piece 
is removed. 

Transfer (closed mold or plunger) molding is a 
variation of compression molding in which the 
heat and pressure are applied to the molding ma- 
terial in a pot outside the mold. The fluid material 
is then forced by a plunger through channels 
(runners) from the external chamber to the closed 
mold cavity where final cure takes place. 


Extrusion 


For the production of continuous film, sheeting, 
rods, tubes, and other profile shapes (as distin- 
guished from molded shapes), extrusion, another 
of the major processing divisions, is the method 
commonly employed. 

In extrusion, the powdered or granular material 
is fed through a hopper at the rear of the unit into 
a heated barrel where it is plasticated by heat and 
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COMPRESSION MOLDING: Simplified drawing of mo!d 
shows the two parts (force plug and cavity) in closed 
position with material fully compressed. Prior to this 
stage, the loose material, usually preheated to pro- 
mote flow under pressure, was placed in the open 
cavity. The mold was then closed and heat and 
pressure were applied. After the material hardens 
(cures) the mold is opened and the molded plastic 
part is removed from the cavity. Molds and mold- 
ing, finishing operations, etc., are fully discussed in 
a group of articles starting on p. 743 
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EXTRUSION: Plastic compound, shown in color, feeds from the hopper into the threads of a revolving screw. This 
screw serves to transport the material through the heated barrel, working it at the same time. The softened 
plastic finally reaches the die, which forms it to the desired shape as it emerges under pressure. Extrusion prin- 
ciples, die design and other phases of this processing method, are discussed in articles starting on p. 711 


working by a continuously revolving screw; the 
screw also forces the hot melt forward through a 
heating chamber and out through a shaping orifice 
or die, much as meat is forced through a grinder. 
As the plastic shape, which can be anything from a 
thick rod or large pipe to a thin sheet or thread-like 
monofilament, depending upon the size and shape 
of the die, is forced out, it is usually conveyed 
through a water bath that sets the shape. 

Plastics can also be extruded as coatings around 
continuous lengths of wire or cable. 

While these three techniques—injection, com- 
pression, and extrusion—account for the produc- 
tion of the major share of plastics products, other 
variations in molding techniques are possible. In 
blow molding, for example, which is used in the 
production of plastics bottles, thermoplastics sheets 
or charges from an extrusion machine are placed 
in closed molds and are forced into final form by 
being blown into these molds with air or steam 
pressure. Pulp molding and jet molding are other 
techniques used for specialized applications. 


Casting 


Although the above molding methods differ in 
many respects from each other, they all have one 
thing in common—the use of heat and external 
pressure. Where no pressure is used, the process 
is known as casting. In casting, the plastic (either 
thermoplastic or thermosetting) is supplied in 
liquid form or in granular or powdered form that 
can be liquefied by heating or by the addition of 
solvents, catalysts, etc. The fluid plastic is poured 
into a mold and is cured into a solid at room tem- 
perature or by further heating. 

Many variations in casting techniques are also 
possible. One method used for making flexible toys, 
overshoes, etc., is slush molding, in which a thermo- 
plastic resin slurry (or “slush”) is poured into a 
warm mold. The heat homogenizes the slurry into a 
viscous layer of the desired wall thickness, and the 
excess slurry is then poured out. The resin left in 
the mold is fully fused by additional heat, then 
chilled; in its final flexible form, it is simply stripped 
out of the mold. 

Casting is also involved in one of the other two 


is 


techniques which, in addition to extrusion, are 
available for the production of plastics film and 
sheet (film generally refers to sheeting 0.010 in. 
and thinner). When casting film or sheet, the liquid 
plastics material is cast on a moving belt or by 
precipitation in a chemical bath. 


Calendering 


The third major technique for turning out film 
and sheet is known as calendering. In calender- 
ing, the plastics compound, usually in the form of 
a warm doughy mass, is passed between a series 
of heated rollers, where it is thoroughly worked. 
It emerges from the rolls squeezed into flat film 
or sheet, the uniform thickness of which is deter- 
mined by the gap between the last pair of rolls 
(gaging rolls), and is cooled on a chill roll. 

Calendering can also be used to apply a plastic 
covering to such backing materials as paper, fab- 
ric, etc. The film and backing material are simply 


CHILL ROLL 


CALENDERING: Plastic compound (color) is fed into 
the space between the two top rolls, and passes 
downward between other rolls where it is thoroughly 
worked. It emerges from the calender train in a flat 
film or sheet, the thickness of which is controlled by 
the final pair of rolls, only one of which is shown 
here. The finished sheet is cooled by passing it over 
a chill roll. For more detail, see p. 1005 
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squeezed together in the heated rollers, with re- 
sulting fusion. 


Fabricating and Finishing 


After plastics film, sheet, or extruded or molded 
shapes have been produced, additional operations 
are sometimes necessary before the final plastics 
product is ready for market. These operations 
generally fall under the classification of either 
“fabricating” or “finishing,” or both. Fabricating 
rigid plastics involves changing the size or the 
shape of the molded or extruded piece, adding holes 
or openings, etc., by such conventional metal- or 
woodworking techniques as drilling, tapping, turn- 
ing, milling, etc. Fabricating flexible plastics film or 
sheeting involves cutting the material to size (film 
and sheeting are generally produced in continuous 
rolls or are available in stock sheet sizes) and turn- 
ing it into an end product by sewing, heat-sealing 
to itself or to other materials, etc. 

The term “finishing” is generally applied to op- 
erations (e.g., tumbling, sanding, etc.) for improv- 
ing the surface appearance of molded plastics pieces 
by removing flash (excess material at the parting 
line) and other extraneous matter, as well as to 
the various decorating techniques used. When 
working with rigid plastics, surface decoration can 
take the form of stamping, printing, spraying, or 
vacuum metalizing (in which a metal coating is 
deposited on the plastic). Film, sheet, or coated 
materials can be metalized, printed with colorful 
patterns, or embossed or flocked to simulate vir- 
tually any type of surface texture. 


Sheet Forming 


One of the most important fabricating operations 
—and one that has virtually grown into an entire 
industry of its own—is that of heat-forming film 
or sheeting. The basic principle is: heat-softened 
film or sheet is forced against a cold mold and 
permanently takes on the contours of the mold. 
A wide range of forming methods have been de- 
veloped, differing primarily in the manner in which 
the sheet is heated and pressure is applied. 


Laminates and Reinforced Plastics 


Many plastics, usually liquid at room tempera- 
ture, are used as binders and surfacing materials 
in conjunction with reinforcing materials such as 
fibrous glass, synthetic fibers, paper, wood, etc. 
Uses for plastics in this area divide into three basic 
categories: surface coating materials (paints, var- 
nishes, lacquers, and coatings for fabrics, paper, 
etc.); bonding materials (including resins to bond 
sand in the manufacture of foundry cores and 
abrasives in the manufacture of grinding wheels, 
etc.); and laminating materials. 

For purposes of simplification, the latter classi- 
fication can be further broken down into two main 
product groups—high-pressure laminates and low- 
pressure laminates. As the names imply, the dif- 
ference is in the amount of pressure used in proc- 
essing, but the gap is closing and higher and higher 
pressures are being used to produce better and 
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SHEET FORMING: Plastic sheet can be formed to a 
wide variety of complicated shapes by various meth- 
eds, all of which involve softening the plastic with 
heat and then forcing it to conform to the contours 
of a mold. One method is by pulling a vacuum, as 
shown above. Other methods use compressed air or 
combinations of air, vacuum, and mechanical assists. 
See comprehensive article starting on p. 774 


better “low-pressure” laminates. The latter are 
commonly referred to as “reinforced plastics.” 

In making a high-pressure laminate, sheets of 
the reinforcing material are impregnated with the 
liquid plastic resin and subjected to heat and high 
pressures while they cure into a single piece of 
uniform thickness. High-pressure laminates are 
subdivided into decorative laminates, such as are 
used for counters and tabletops, and industrial 
laminates, which are machined into such industrial 
components as gears and bearings. 

In molding reinforced plastics, woven cloths or 
nonwoven mats of the reinforcing material (glass, 
synthetic fibers, asbestos, etc.) are also impreg- 
nated with resin, but the laminate can be cured 
with little or no pressure. Molding a reinforced 
plastic product can be as simple as placing pre-cut 
pieces of reinforcing materials in an open mold, 
impregnating them with liquid plastic, and curing 
at room temperature and atmospheric pressure. 
However, the use of closed “matched metal” molds 
in heavy compression presses is becoming common. 


Combinations of Materials 


To obtain the individual advantages of different 
plastics materials in a single product, techniques 
have been developed for combining materials. Lami- 
nating, for example, using heat and pressure, can be 
used for uniting different types of plastic film and 
sheeting. 

“Sandwiches” are another combination material 
for which many uses are predicted. A sandwich 
construction is a multi-layered laminate formed 
by bonding (generally with synthetic resin adhe- 
sives) two thin, strong facings (plastics, metal, 
wood, etc.) to a thick, lightweight core (foamed 
plastics, balsa wood, honeycombs, etc.) that sepa- 
rates and stabilizes the thin facings, thus giving 
them much greater stiffness. 


This Primer of Plastics touches only on the high- 
lights of the industry. For complete discussions of 
specific phases, consult the Subject Index, p. 6. 
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Parts for electrical applications 


By SIDNEY LEVY 


; a electrical industry and its 
vigorous offshoot, the electronics 
business, have been major mar- 
kets for plastics since the earliest 
days of the plastics industry. 

This article will review the 
electrical considerations needed 
for the design of plastics parts for 
electrical equipment. A systematic 
design approach is suggested so 
that the plastics product designer 
can understand the electrical re- 
quirements that will enable him 
to select materials and configura- 
tions that will lead to the best 
performance consistent with eco- 
nomic requirements. 


Electrical characteristics 

A brief discussion of the elec- 
trical properties of plastics and 
their interpretation is in order, 
since it will become increasingly 
evident that material selection is 
one of the major design tasks in 
electrical design. Table I, p. 21, 
gives a representative list of ma- 
terials which are used quite com- 
monly in electrical parts. The list 


"Professional Engineer, 145 W. Cuthbert Blvd., 
Oaklyn 6, NJ. 


contains molding materials and 
laminates which find use in elec- 
trical parts. The relatively low- 
cost materials, such as the vinyls 
and the phenolics, find wide ap- 
plication in house and building 
wiring and in electrical appliances 
of all types. At the other end of 
the cost spectrum are the fluoro- 
carbons and silicones which find 
wide application—despite their 
cost—in electronic equipment 
which must have a high degree of 
reliability under severe environ- 
mental conditions. 

To better understand Table I, 
the nature of the electrical prop- 
erties listed are schematically il- 
lustrated on p. 23. The method of 
test is given, as well as the condi- 
tion that can cause the properties 
to vary from the measured values. 
It should be pointed out that the 
test conditions under which the 
measurements are made are rarely 
duplicated in practice. 

One of the major problems in 
material selection, therefore, is 
the interpretation of the meas- 
ured values in terms of the ap- 
plication requirements. A ma- 


terial must be chosen that will 
retain the properties needed under 
all of the anticipated operating 
conditions and under all of the 
anticipated environments. Due al- 
lowance should be made for tran- 
sient voltages that may exist and 
for the possible effects of malfunc- 
tioning of the equipment. 

One factor that should also be 
considered is the possible effect 
of overheating caused by failure 
of the cooling system or unusual 
operating environments, such as 
extreme high and extreme low 
temperatures. Another area that 
should be taken into account is the 
effect on the components by im- 
proper equipment operation, the 
imposition of unusual voltage 
stresses due to the failure of ad- 
jacent components, and other sim- 
ilar situations. 


Variance in values 

The values of the electrical 
properties listed in Table I, p. 21, 
can vary quite widely from the 
test values. There are several 
sources of such variance: 

1) The configuration of the 
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component and the electrical fields 
acting on the part is one such 
variation. For example, the insu- 
lation resistance of a material 
varies with the potential applied 
and is affected by the shape of the 
conductors which carry the poten- 
tial as well as the shape of the 
plastic material. Let us imagine, 
for example, an application in- 
volving two conductors with small 
diameters separated by a thin web 
of material. As a consequence of 
the dielectric properties of the 
material, the field between the 
conductors is highly non-uniform. 
The  small-radius conductors 
cause a crowding of the equipo- 
tentials near the conductor so that 
the field intensity is higher in 
these regions. This makes the po- 
tential drop per unit of distance 
between the conductors along the 
field line greater than the average 
and leads to higher conductivity 
values than would be calculated 
assuming a uniform field (the 
condition under which the stand- 
ard values are taken). The crowd- 
ing of the field lines due to the 
narrow web of material has a sim- 
ilar effect, adding to the non- 
uniformity of the field in the 
proximity of the wires. The di- 
electric strength is also affected by 
this type of field distortion; it is 


sharply reduced by the presence 
of sharp corners and radii of small 
size. It is also affected by any air 
space between the conductor and 
the material as will be indicated 
later. 

2) Another source of variation 
from the tabulated values results 
from the effects of the processing 
conditions on the electrical prop- 
erties. Aside from the rather ob- 
vious problem of contamination, 
such things as the density of the 
material resulting from molding 
conditions can cause substantial 
variations in dielectric strength 
and insulation resistance. This 
may be caused by porosity due 
to material gassing or poor flow. 
Residual stress in the component 
due to molding conditions can 
also impair the electrical stability 
of the material. 

3) A third source of variability 
is caused by different systems of 
polymerization in thermosetting 
compounds brought on by differ- 
ences in molding and curing cy- 
cles. An awareness of the drastic 
changes in electrical properties 
that can result from differences in 
processing conditions in the case 
of some materials is of value to 
the molder and fabricator, as well 
as to the designer. Unfortunately, 
the available data on the effects 


of process conditions on electrical 
properties is meager, and the de- 
signer is put in the position of 
either using materials with ques- 
tionable properties and applying 
large safety factors to avoid pos- 
sible failure, or of doing extensive 
testing of components to insure 
performance. 

4) Another major source of 
variability is caused by the en- 
vironment to which the compo- 
nent is exposed. Temperature and 
moisture are the most significant 
parameters. Corona which can re- 
sult from the operation of the 
equipment can also be a major in- 
fluence, as can the presence of 
many types of corrosive atmos- 
pheres and the presence of very 
low or very high pressures. Moist- 
ure has a particularly severe effect 
on insulation resistance. In the 
case of a paper-phenolic material, 
for example, moisture exposure 
can reduce the insulation resist- 
ance from a million megohms to a 
hundred megohms in a few days. 
High temperatures can also re- 
duce the insulation resistance of 
plastic materials. This effect can 
be predicted from considerations 
of the solid state physics of the 
materials and, in general, is fairly 
accurate for any particular ma- 
terial. Certain materials are par- 





TABLE I: Electrical properties of some typical plastic insulating materials 





Thermoplastics 


Methyl! methacrylate 

High-density polyethylene 
Low-density polyethylene 
Polystyrene 

Nylon 6/6 

TFE (polytetrafluoroethylene) 
TCFE (polytrichlorofiuoroethylene) 
Vinyl compound, flexible 


Thermosets 


Mineral-filled polyester 
Silicone (glass-filled) 
Phenolic (cellulose-filled) 
Melamine (glass-filled) 
Diallyl phthalate (glass-filled) 


Laminates 
Paper-phenolic 
Epoxy-glass 
Silicone-glass 





Dielectric 
Volume strength 
resistivity Step-by-step 

Ohm-cm Volts/mil 
>10" 350-400 

10" 440-600 

10" 420-700 

10“ 400-600 

10" 340-400 

10” 430 

10" 600 

10" 400-600 

10" 300-350 

10" 150-300 

10" 100-300 

10" 140 

10” 350 

10" 250-750 

10“ 300-600 

10" 150-350 


Dielectric Loss Are 
constant factor resistance 
10° eps 10° cps Sec. 
2.2-3.2 0.02-0.03 No track 
2.2-3.2 0.0003 — 
2.25-2.35 0.0005 135-160 
2.4-2.7 0.0003 60-80 
4.0-4.7 0.03-0.04 -- 
2.0 0.0003 200 
2.5 0.003 360 
3.0-5.0 0.69-0.15 -- 
4.5-5.5 0.01-0.05 15$ 
3.2-5.0 0.002-0.005 250 
4.0-7.0 0.04 Tracks 
5.0 0.10 180 
43 0.01 125 
3.6-6.0 0.02-0.08 Tracks 
4.5-5.5 0.01-0.03 100-120 
3.7-4.3 0.001-0.003 250 
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ticularly resistant to the effects of 
temperature or humidity, or both. 
Polyethylene, for example, is a 
material which is quite resistant to 
moisture; glass-filled materials, 
such as some melamine molding 
compounds, are reasonably stable 
at high temperatures. Polyethyl- 
ene, however, lacks good tem- 
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perature resistance and melamine 
is poor in moisture resistance. 
TFE (Teflon) and silicone resins 
exhibit good resistance to mois- 
ture and elevated temperature, 
but are far more costly than either 
melamine-glass compounds or 
polyethylene. In addition, the 
mechanical properties of TFE 
resins and their resistance to 
corona are poor, while the sili- 
cone-based molding materials are 
difficult to machine and are gener- 
ally difficult to mold. The silicone 
materials have good electrical 
properties at most frequencies. At 
very high frequencies, however, 
they are deficient in loss charac- 
teristics; TFE, on the other hand, 
excels in this characteristic. It 
would appear, therefore, that the 
selection of material must be a 
compromise of the factors re- 
quired. 


Designing the part 

There are three general cases 
into which all electrical design 
problems fall as far as a plastic (or 
other insulator) is concerned. 

1) The separation of two con- 
ductors having a difference of 
electrical potential between them 
(e.g., wire insulation, terminal 
boards, connectors, etc.). 


2) Mechanical and structural 
support members that must be 
used in proximity to electrical and 
electromagnetic fields (e.g., stand- 
off insulators, tuning drives, switch 
elements, etc.) 

3) Applications requiring ma- 
terial of a particular electrical 
type to serve as a dielectric. 
Examples of this function are 
insulating films and foils in ca- 
pacitors, the use of low- or high- 
dielectric constant materials in 
coaxial cables and transmission 
lines to give particular character- 
istics, and the use of plastics as 
microwave windows and micro- 
wave optical elements. 

In each of these particular ap- 
plications, there are generally sev- 
eral electrical properties in parti- 
cular 


that are more important 





than others. In the first case, the 
insulation resistance, dielectric 
strength, surface resistance, arc 
resistance, and the stability of 
these characteristics under the 
operating conditions are of prime 
importance. In the second case, 
the dielectric constant and loss 
factor are important since they 
determine the degree of interac- 
tion between the component and 
the electrical fields. In the last 
case, any of the factors may be of 
importance since the control of 
each is required for the compo- 
nent to display the desired elec- 
trical characteristics. In each case, 
however, stability of the electrical 


characteristics is of paramount 
importance, since the designer 
must be able to determine the 
performance of the part under the 
operating conditions and environ- 
ments. 

Each of these design classifica- 
tions will be discussed in order 
below. 


Design classification +1 

1) The separation of two con- 
ductors having a difference of elec- 
trical potential between them. Fig. 
1, left, is an illustration of a hy- 
pothetical example in this cate- 
gory. There are two different as- 
pects to the problem: the resist- 
ance of the material to the voltage 
stress through the bulk of the ma- 
terial, and the resistance of the 
material to the voltage stress 
across the surface. The bulk con- 
siderations are the dielectric 
strength and the insulation resist- 
ance. Sufficient distance must be 
provided between the conductors 
to prevent an arc-through in the 
material, and also to provide a 
sufficiently high electrical resist- 
ance to keep the leakage currents 
to the required levels. Each of 
these must be considered sepa- 
rately and the spacing d is deter- 
mined by which one is controlling. 
The configuration of the conduc- 
tors has a significant effect on the 
dielectric strength and the insula- 
tion resistance. In the case of in- 
serts where close spacing is re- 
quired so that large safety factors 
cannot be used on material thick- 
ness, it is particularly important 
to avoid insert surfaces with sharp 
points and the commonly used 
knurled type of insert must be 
avoided. 

Figure 2, left, is an illustra- 
tion of an insert that has good 
anchorage and is not likely to 
aggravate the possibility of di- 
electric breakdown because of 
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Volume Resistivity is the ohmic resistance of the bulk dielectric material 
measured as though the material were a conductor. The resistance is expressed 
as the resistance of a cube 1 cc. on a side measured between faces. This value 
is measured according to ASTM D257. It is dependent on temperature, fre- 
quency, and voltage and will vary with the conditioning of the material 











Surface Resistivity is defined as the resistance between two electrodes on 
the surface of an insulating material. It can obviously be measured only on 
materials having high intrinsic volume resistivity as a reduction of resistance. 
The units are ohms per square cc. and the test method is ASTM D257. The value 
is temperature, frequency, and voltage dependent but is most affected by the 
humidity and moisture conditioning cycles to which it has been subjected, all 
of which must be given with the value 














Dielectric Strength is defined as the potential per unit of thickness which 
will cause catastrophic failure of a dielectric material. This value is measured 
according to ASTM D149. The value is dependent on the method of application 
of potential, the nature of the potential, D.C. or frequency of A.C., the tem- 
perature, and varies with the conditioning of the specimen, all of which must 
be specified with the value 





Arc Resistance is the time in seconds that an arc may play across the surface 
of a material without rendering it conductive. The property is measured ac- 
cording to ASTM D495 with the low-current, high-voltage arc. The failure may 
occur by carbonization, heating, and other means and is dependent on tempera- 


ture, frequency, and conditioning, which must be specified as well as the type 
of failure 





Dielectric Constant is defined as the ratio of the capacity of a condenser 
made with a particular dielectric to the capacity of the same condenser with 
air as the dielectric. The test method for plastics is ASTM D150. The value is 
frequency dependent, temperature dependent, and varies with conditioning, 
all of which must be specified with the value 
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Dissipation factor is the ratio of the real power (in-phase power) to the re- 
active power (power 90° out of phase). It is related to the power factor, which 
is the ratio of the real power to the voltage-ampere product by the relation 


Dissipation _ _Power factor 
factor —— 





/ ” 
V 1—Power factor’ 


Loss Factor is the product of the dielectric constant and the power factor and 
is a measure of signal absorption. The dissipation factor is a measure of the 
conversion of the reactive power to real power, showing as heat. The mode of 
heating can be by electron or ion flow and by dipole rotation. It is variable 
with frequency, temperature, conditioning, and potential. The test method is 
ASTM D150, and the conditions of the test and frequency must be specified. 








sharp points. Another method of 
reducing the possibility of dielec- 
tric breakdown is to coat the in- 
sert (or wire) with a material of 
high-dielectric constant and then 
apply the primary insulation. This 
has the effect of increasing the 
effective radius of the conductor 
and at the same time rounding off 





Fig. 4 


all high sharp points without re- 
ducing the insulation thickness. 

The existence of an air space 
between the conductor and the in- 
sulating coating has an adverse 
effect on the material under high 
voltage stress. Referring to Fig. 3, 
p. 22, we can see the field dis- 
tribution for a conductor-insula- 
tor combination with and without 
an interposed air space. It is obvi- 
ous that the air gap, when it 
exists, has a much higher poten- 
tial gradient than that which 
would occur if the entire space 
between the conductors were filled 
with a material of constant dielec- 
tric constant, whether it be air or 
an insulator such as a plastic. The 
voltage gradient determines the 
electrical breakdown of the insu- 
lation and the air gap may cause 
the initiation of corona and the 
formation of ozone and nitrogen 
oxides which have a deleterious 
effect on most insulating materi- 
als. It is desirable to avoid these 
air gaps whenever possible. This 
may be done by precoating the 
conductor or by careful attention 
to the molding technique. Another 
problem that occurs with the air 
gap is that corona discharge 
causes the generation of noise sig- 
nals which have a very serious 
effect on the signal transmission 
when the component is used for 
communications and 
applications. 

If there are conductors passing 
through a plastic part somewhere, 
they must come to the surface. 
The other properties of interest 
and the remainder of the design is 
thus concerned with the surface 


electronic 


electrical properties of the mate- 
rial: the arc resistance, the 
surface resistivity, and the stabil- 
ity of these characteristics under 
various environments. The surface 
resistivity is of particular concern 
in connectors and terminal boards, 
as well as in printed circuit appli- 
cations. The surface presents 
another path for the current, and 
many of the better insulators are 
susceptible to 
their surface 


deterioration of 
resistivity in the 
presence of moisture and many 
types of corrosive industrial at- 
mospheres. It goes without saying 
that the deterioration in perform- 
ance is of interest only when the 
bulk properties do not suffer too 
much in the exposure. 

There are several ways in which 
the designer can improve the part 
performance by reducing surface 
leakage and improving arc resist- 
ance. The most obvious way of 
reducing the leakage currents 
across the surface is to increase 
the length of path between the 
conductors. The best way to do 
this is by means of barriers. An 
example of this is shown in Fig. 4, 
left. The barrier has the addi- 
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tional advantage of increasing the 
path length in air between the 
conductors and reducing the pos- 
sibility of arc-over between the 
conductors. It also distorts the 
magnetic fields as shown in Fig. 5, 
above, so that any arc formed 
tends -to be self snuffing. Another 
advantage of the increased path 
length is to reduce the extent of 
damage caused by an arc by limit- 
ing the amount of current that 
will flow. The material selection 
is, however, the most important 
way of controlling arc damage. 
When the design and usage is 
such that this is a likely occur- 
ence, materials with high arc re- 
sistance must be selected. 
Another point to remember in 


design of parts that are exposed to 
high humidity environments is to 
avoid moisture traps of the type 
shown in Fig. 6, below, which can 
destroy the performance of com- 
ponent parts, even those with good 
surface resistivity under high 
humidity. The design of the bar- 
rier sections and of the other sur- 
face configurations requires the 
exercise of judgement to avoid ex- 
changing one problem for another. 

Another approach to the prob- 
lems of surface resistance (and to 
a lesser extent of arc resistance) 
is to coat or laminate the surface 
with materials which have good 
resistance to moisture. Materials 
of this type are hydrophobic sili- 
cones which do not permit the 
formation of continuous films of 
water, have low moisture absorp- 
tion and penetration, and also ex- 
hibit good arc resistance charac- 
teristics. TFE resin layers are also 
used for the same purposes and 
are amenable to somewhat differ- 
ent application techniques. 

To recapitulate, the design of 
components which requires the 
separation of conductors with a 
difference of electrical potential 
between them, calls for the fol- 
lowing considerations: 

1) The material be of sufficient 
thickness and high enough dielec- 
tric strength for the thickness to 
resist dielectric breakdown. 

2) The material have a suffi- 
ciently high resistivity at the po- 
tential and for the configuration 
to keep the leakage current to a 
sufficiently low level. 

3) The geometry of the con- 
ductor and part be such as not to 
aggravate the loss of dielectric 
strength and insulation resistance. 

4) The surface resistance of the 
part be kept high enough to limit 
surface leakage to 
levels. 

5) The arc through air path be 
kept long enough to avoid arc- 
over. 

6) The properties of the ma- 
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terial meet the design require- 
ments under all of the operating 
conditions: and environments the 
part must meet. 

7) The material selected and 
the part design be such that the 
normal processing controls will 
produce a satisfactory component. 
An obvious corollary to this is 
that the designer should try to 
avoid critical designs which re- 
quire the maximum in materiaj 
performance. 


Design classitication #2 ; 

2) The second design case is the 
one in which components which 
are essentially structural or me- 
chanical members must operate in 
proximity to electrical and elec- 
tromagnetic fields. 

As is the case in most of the de- 
sign problems on electrical com- 
ponents, this is primarily a ma- 
terials selection problem. The most 
effective way of avoiding the 
twin problems of field interfer- 
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Fig. 7. To calculate the effect of 
the insertion of a dielectric on the 
potential gradient in an electrical 
field, let Q total charge on 
condenser of capacity C, area A, 
and spacing d, with potential ap- 


plied. K dielectric constant. Then 


Q=CE 
KA 
CS: == 
d 
KAC 
e= —— 
d 
Pa 
ds KA 


For « particular configuration and 
total potential, Q and A are con- 
stant. Therefore, the voltage gra- 
dient E/D varies inversely as the 
dielectric constant K, resulting in 
redistribution of the potential gra- 
dient as shown in the drawing 
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ence and field distortion effects is 
to select materials of low dielectric 
constant having a low loss factor 
which exhibit the necessary me- 
chanical and structural prop- 
erties. Where the component must, 
in addition, withstand severe elec- 
trical stresses, the component 
must also meet the same require- 
ments as in design classification 
#1, described above. 

Let us examine how a dielectric 
interacts with first a d-c field, and 
then how it is affected by an a-c 
field so that we can determine 
how to select materials and adjust 
the configuration so that it will 
reduce the interference to a 
tolerable value. 

Figure 7, left, shows the effect 
of a d-c. field on a dielectric ma- 
terial and the effect of the ma- 
terial on the field. One of the ob- 
vious effects is that the potential 
gradients are changed, a problem 
that was referred to briefly above. 
Since the dielectric has a dielec- 
tric constant greater than air, the 
potential gradient across it is less 
than it is across air and therefore, 
since the total potential fall is the 
same, the gradient in the air is in- 
creased above the value that ex- 
isted before the insertion of the 
dielectric. Since the electronic 
equipment designer is usually 
faced with the requirement that 
he pack the “black box” as full of 
equipment as possible, this may 
result in the voltage gradient ex- 
ceeding the dielectric strength of 
air—with a consequent break- 
down or corona discharge condi- 
tion resulting. This is aggravated 
by the presence of sharp points 
and small radii with a consequent 
increase in field stresses. 

Figure 8, right, shows several 
ways of alleviating the problem 
by bridging the space with a di- 
electric, by rounding all corners, 
by reducing the thickness of ma- 
terial in the field direction, and by 
making the member longer in the 
perpendicular direction. Caution 
should be taken that the material 
thickness should be sufficient to 
resist the entire voltage E which 
will appear across it in the event 
of a voltage breakdown in the air; 
otherwise, it will fail electrically. 
Another method of reducing the 
gradient concentration is by using 
materials with as low a dielectric 
constant as possible. It is fortunate 
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Fig. 8: Methods of reducing inter- 
action between a dielectric and an 
electric field include: A) rounding 
all corners and reducing the mate- 
rial thickness in the field direc- 
tion; B) bridging the field; and C) 
using a dielectric material which 








has a lower constant K 


that there are several plastics such 
as TFE, polypropylene, and the 
polyethylenes that have low di- 
electric constants and make ade- 
quate structural parts. 

Low-frequency power type 
fields require the same type of 
design consideration plus one 
other. The dielectric constant and 
area of a part must be examined 
to determine if the capacity of the 
condenser formed may not be 
responsible for considerable trans- 
fer of a-c current to locations 
where it is undesirable or even 
dangerous, and to prevent “load- 
ing” circuits by  capacitively 
leaked power. 

High-frequency a-c introduces 
another type of problem into the 
design of the mechanical mem- 
bers, namely, the dielectric loss 
effects. This is the result of the 
fact that all insulators do conduct 
some current in an a-c field, even 
if it is only the current flow due 
to dipole rotation in the material. 
This introduces a resistive compo- 
nent into the characteristic of the 
material and results in the con- 
version of some of the a-c power 
into heat in the material. This has 
a two-fold effect on the design 
problem: 1) the effect of the con- 
version of some of the a-c power 
to heat has the undesirable effect 








of electrically loading the circuit 
that supplies the power and may 
result in intolerable signal losses; 
and 2) if the power levels are 
high, the material may be heated 
to the point of mechanical failure 
or even of thermal destruction. 
The designer may reduce the 
hazard of either of these things 
happening by: 

1) Shielding the circuits from 
the material if possible. 

2) Separating the member and 
the source of the a-c power as far 
as is practical. 

3) Using a material of as low a 
loss factor as possible and as low 
a dielectric constant as possible. 
The first will reduce the loss and 
the second will reduce the amount 
of power that can be delivered to 
the member. 

It is apparent that here again 
the most practical solution is in- 
volved more with material selec- 
tion than geometric design. One 
other suggestion is to metalize the 
member with a sufficiently con- 
ductive film to carry the expected 
currents and ground the conduc- 
tive film. This has the same effect 
as a metal part in the area of the 
field, while at the same time, sec- 
tions of the film may be removed 
if locally insulated areas are re- 
quired. 


Design classification #3 
3) The third classification is 
the one in which the material is 


used for its intrinsic electrical 
properties. 

One such application would be 
where the material is a dielectric 
of good insulation resistance with 
the required dielectric constant 
and low enough loss factor so that 
it may be used as the separating 
film in a capacitor, e.g. Mylar and 
Teflon film capacitors. Other ap- 
plications are in cables and trans- 
mission lines where low (or con- 
trolled) dielectric constant and 
low loss are also important. 

Another related type of appli- 
cation, although not an insulating 
type of application, is the use of 
plastic materials as radomes and 
microwave windows. This applica- 
tion requires very good control of 
material properties and thickness 
control. In many cases, these win- 
dows or radomes are exposed to 
extremes of loading, temperature, 
and environment such that the 
selection of material, the design of 
the part, and the fabrication of 
parts tax the ingenuity of the ma- 
terial supplier, the designer, and 
the molder to the limit. 

A more exotic extension of this 
area is to microwave lenses and 
optics where the microwave en- 
ergy is handled in a manner anal- 
ogous to light; in this case, 
homogeniety and surface finish on 
components also become exacting. 

Still another area where the in- 
trinsic properties of materials de- 
termine usability is where there 


LIGHT BEHAVIOR IN TRANSPARENT PLASTICS 


By ALFRED M. BLUMENFELD* and STANLEY E. JONES* 


Jn recent years there has been 
considerably increased interest 
expressed in the challenging sub- 
ject of the behavior of light passing 
through transparent plastics. This 
interest has been primarily a re- 
sult of the volume growth of ap- 
plications involving transparent 
plastics. Today, the use of intri- 
cately shaped dials, knobs, push- 
buttons, jewel lights, etc., in the 
field of engineered controls is in 
constant demand. To meet it, de- 
signers and engineers in the auto- 
mobile, appliance, radio, televi- 
sion, and business machine fields, 


"Design staff, Rohm & Haas Co., Washington 
Square, Philadelphia, Pa. 


as well as designers of military 
vehicles, radar equipment, and 
missile guidance and tracking de- 
vices, have had to turn their re- 
search efforts toward a study of 
transparent plastics’ effects on 
light behavior. 

The fundamentals of this com- 
plex subject are presented below, 
with particular emphasis on the 
conservation of available light and 
the reduction of annoying stray 
light and glare. To illustrate these 
fundamentals, a special device was 
constructed to permit the accom- 
panying photographs to be made 
of light rays as they reflect, re- 
fract, and emerge from or scatter 


is a need for controlled electrical 
resistance, e.g., in composition 
carbon resistors. This area is a 
fruitful one because there is now 
active work under way to prepare 
compositions of controlled capaci- 
tive and resistive properties, and 
even of controlled inductive prop- 
erties. It will be possible some 
day, in the not too distant future, 
to specify a single component 
made of a compound that will 
supply all of the required passive 
circuit values such as resistance, 
inductance, and _ capacitance. 
There are other areas where this 
type of compound design is al- 
ready in use, e.g., in plastic mag- 
netic materials which may be used 
in a solid magnet or in a film such 
as a magnetic recording tape. To 
cover even a small part of this 
field would require an article 
longer than the present one, but 
the examples mentioned serve to 
illustrate the broad possibilities. 

To summarize this last design 
classification, we may say that 
plastic materials may be selected 
because of their intrinsic electri- 
cal properties to supply certain 
specific circuit effects in many 
areas of electronic product design. 
The design engineers’ job in this 
area is to supply a material with 
the requisite properties in the 
appropriate configuration to pro- 
duce a particular electrical circuit 
effect that is required by the elec- 
trical circuit requirements. 


inside and outside of typical cross- 
sections of acrylic plastic. Since 
the possible variations are infinite, 
this presentation will be confined 
to those cross-sections most com- 
monly used in industry. It should 
be noted that no attempt is made 
in this article to discuss lenses, 
change, message change, 
symbols, molding theory, light 
sources, or designing specifically 
for bright as opposed to blacked 
out surroundings. 

In studying the accompanying 
photographs, a slight glow may be 
seen throughout many of the 
parts; in some cases, a halo around 
the periphery will be observed. 


color 
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effects of the 
tracking technique employed—a 
technique that requires abrading 
the rear surface of the samples. 
These manifestations may be 
ignored since they are, like the 
light rays themselves, invisible in 
polished transparent parts. 


These are side 


Light entry and reflection 
Whenever light rays fall upon 
a polished transparent surface, 
there is always both penetration 
and reflection. It can be seen in 
the accompanying photographs 
that the reflection losses involved 
are slight from incident ray angles 
of 0° (perpendicular to the sur- 
face or “normal”) to about 60 
from the normal. Those that fall 
from 60° to almost 90° (parallel 
to the surface) tend to have me- 
dium to very high reflection 
losses, and such incident ray 
angles should be avoided if it is 
at all possible or practical to cio so. 


Refraction 


Figure 1, above, shows two con- 
ditions of light behavior in flat 
dials or windows with polished 
square edges. 

On the left hand side of the 
photograph, it can be observed 
that any light entering through a 
square-cut edge is bent by refrac- 
tion and that it is internally re- 
flected between the two polished 
parallel sides until it strikes the 
opposite edge and emerges. This 
is always the case, regardless of 
ray angle on the entering edge, 
and explains why edge-lighted flat 
dials of this type never give off 
bothersome glare or stray light 
rays. 

The right hand side of Fig. 1 
shows light (or a sight line) pass- 
ing through a window or dial 
cover. Note the refraction and the 
fact that the emerging ray is par- 
allel to the ray, but 
slightly offset. 


entering 


Piping around a radius 

There is a popular misconcep- 
tion that light can be piped with- 
out loss by simply rounding a cor- 
ner. The left hand side of Fig. 2, 
right, clearly shows that whenever 
a ray in acrylic strikes an air in- 
terface at less than 42° from the 
normal it will escape in the form 
of stray light. 

The right hand side shows what 
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Fig. 1: Light behavior in flat dials with polished square edges 


is considered the useful minimum 
radius, although even here some 
stray ray losses are experienced. 
This useful minimum is expressed 
as “outside radius equals 3 times 
the thickness of the part.” 


Piping around a square corner 


Although it takes less space 
than a radius, a 45° polished facet 
on a 90° corner bend will gener- 
ally lose more light than a curved 
section. Figure 3, p. 28, shows 
that a perfectly collimated ray 
will be totally reflected from the 
45° polished facet since 45° ex- 


ceeds the critical 42° from the 
normal, mentioned above. How- 
ever, the left hand of Fig. 4, p. 28, 
shows what happens to rays that 
are not all parallel. Some portions 
penetrate the 45° facet and some 
jump across and escape. 

On the right hand side of Fig. 4, 
the light pipe has been split from 
the dial face, eliminating the es- 
cape out the front of the dial. 


Practical application 


Since it is usually difficult to 
locate lamps in the plane of a flat 
dial, as in Fig. 1, it is necessary to 


Fig. 2: Stray losses when piping light around a radius 
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Fig. 3: Total reflection from a 45° 
polished facet 


provide for a curved or angular 
lead-in section, as in Figs. 2, 3, 
and 4, 

When designing a dial to be 
mounted in a vertical plane, use 
the curved lead only from the top 
edge, never from the bottom. 
Curved leads from the sides may 
be used only if all curved portions 
are concealed by bezels or the 
panel front. 

If the dial lies in a horizontal 
plane, use the curved lead from 
the edge nearest the operator 
only, or from the sides, subject to 
the same conditions as above. 


Observation of the above pre- 
cepts will keep stray light and 
glare away from the observer’s 
eyes. 

When space limitations between 
adjacent dials prevent the use of 
generous curved lead-ins, use a 
90° or more angular lead with a 
polished facet that is equi-angular 
to both planes (perpendicular to 
the angle bisector). 

Here again, the lighting should 
be from the top or sides in pref- 
erence to the bottom in a vertical 
plane, and from the near edge or 
sides in a horizontal plane. Carry 
the bezel in far enough to conceal 
the facet, plus a border area 
around the front plane equal in 
width to the thickness of the plas- 
tic material. 

In those few critical cases where 
the dial marking diameter must be 
close to the over-all width of the 
assembly, as in _ hermetically 
sealed aircraft instruments, split 
the lead from the dial as in Fig. 4, 
right hand side. The bezel then 
need cover only the facet and the 
small air gap. 


General rules 

In every instance, we have pre- 
sumed the use of flat surfaces or 
orderly curves, well polished and 
in intimate contact with air. These 
factors are important. Parallel 
surfaces are essential to assure 
predictable behavior. Dial mark- 


Fig. 4: Escape of light from dial face (left) is eliminated 
(right) by splitting the light pipe from the dial face 





ings are created by eliminating 
flatness, polish, or air contact 
through roughing the surface, en- 
graving characters, and/or paint- 
ing. This should be done on the 
back surface. Indiscriminate ap- 
plication of dark background col- 
ors to the surface should be 
avoided, as they will absorb light 
and markedly reduce efficiency. 
Edges other than the light- 
entering edge may be painted 





Fig. 5: Wedge lighting 


white for conservation of light as 
well as for more uniform distri- 
bution. When this is done, the 
bezel should extend in from 
the edges at least an equivalent 
of the part’s thickness. 

Painting, roughing, or engrav- 
ing too great a portion of a use- 
able surface seriously reduces 
lighting efficiency and uniformity. 

Light in translucent parts does 
not behave as described above, 
since haze, color, and pigment 
particles drastically change light 
ray behavior. Very low levels of 
translucency are sometimes used, 
however, for specific problems. 
Thin translucent parts should be 
back-lighted only. They offer su- 
perior performance to edge light- 
ing for daylight applications. 


Wedge lighting 

Figure 5, above, illustrates a 
relatively new twist on an old 
optical principle. 

When the front and rear sur- 
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faces of a dial or panel are con- 
verging planes rather than par- 
allel, and light is caused to enter 
the thicker edge, preferably lo- 
cated at the top, an interesting 
phenomenon takes place. After a 
few internal rebounds, some of the 
light rays begin to escape at an- 
gles very close to the surfaces. 
These stray rays may be utilized 
to illuminate conventional opaque 


PLASTICS VS. CORROSION 


Metals corrode through an elec- 
trochemical process in accordance 
with their position in the electro- 
motive series. Thus, the metals 
below hydrogen have relatively 
good resistance to electrolytic 
corrosion. In contrast, many of 
the metals above hydrogen in this 
series will react with water. 

Plastics, on the other hand, are 
not subject to electrolytic corro- 
sion, but they can be compared 
in a corrosion resistance series as 
shown in Table I, below. As in the 
case of metals, it is essential that 
the user recognize the relative 
resistance of different plastics to 
corrosives, as well as their utility 
and cost. 

Unlike metals, some plastics are 
softened and sometimes dissolved 
by organic solvents. The relative 
resistance of plastics to solvents is 
given in Table III, p. 31. 

Use of any of these tables is not 
advocated as a substitute for ex- 
pert knowledge or experience. 
However, they can help in re- 
ducing errors in the selection of 
plastics as materials of construc- 
tion. 

No one would suggest the use 
of gold, platinum, mercury, or 
silver for routine  corrosion- 
resistant applications. Likewise, 
those who have referred to the 
information in Tables I, right, 
and II, p. 30, would be less likely 
to make impractical suggestions 
for the use of specific plastic ma- 
terials. 

The principal use of plastics in 
the corrosion field is as coatings, 
*Alcylite Plastics and Chemical Corp., New- 
bel, Coke prema ated ot se, Chepitny 

cae of the information "h tie athe ons 
derived from the author’s annual review of 
plastics in /ndustrial and Engineering Chemis- 
try and an article on this subject, published 
in Corrosion. 


The assistance of Mrs. Ina Mae Stewart in 
the preparation of this article is appreciated. 
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dial faces located behind the 
transparent wedge. This technique 
is especially useful for illuminat- 
ing complex dial faces with mul- 
tiple pointer systems, counter- 
drums (like automobile mileage 
indicators), moving tape indicia, 
etc. 

Surfaces must be well polished 
and of nearly optical flatness. All 
stray light is directed downward 


linings, cements, trowelling com- 
positions, sealants, piping, valves, 
ducts, hoods, blowers, panels and 
vessels. See Table II, p. 30. 


Protective coatings 

A pin hole-free plastic coating 
having a thickness of 5 mils ap- 
plied over a properly prepared 
surface will give satisfactory serv- 
ice in the absence of organic sol- 
vents. Many of the plastics in 
groups 2, 3, 4, and 5 in Table I, 
below, can be used. However, be- 
cause of availability and eco- 
nomics, those with good ratings 
as shown in Table III, p. 31, are 
preferred. Again, these recom- 
mendations should not be con- 
sidered as substitutes for experi- 
ence or expert knowledge. Also 
these recommendations should 
not be misconstrued as a con- 
demnation of any other material. 

There are many case histories 
showing excellent performance of 
vinyl chloride-acetate copolymers. 
Over 100 million lb. of vinyl resin 
are used annually as coatings. 
Alkyds and epoxy resins have 
also been used as coatings in cor- 


and although half of it is lost from 
the front surface, this can be ac- 
cepted. The optimum angles of 
wedge convergence seem to be 
around 2°, although there may be 
more latitude in special cases. 
Wedges may be integrated as 
segments of larger dials into oth- 
erwise parallel surfaces. They may 
also incorporate edge-lighted 
indicia on their back surfaces. 


By RAYMOND B. SEYMOUR* 


rosive atmospheres for periods in 
excess of five years. The wide- 
spread use of acrylates as coat- 
ings for automobiles has demon- 
strated the endurance of these 
materials. All are available in a 
wide variety of colors. 

e In one recent successful case 
study, 40 miles of 30-in. pipe in 
60-ft. lengths was coated inside 
with 1.9-mil thick epoxy resin. 
The outside was coated with 125- 
mil thickness of asphalt and cov- 
ered with a 20-mil glass web and 
Kraft paper. 

e A five-mil coating of neo- 
prene has been applied on specific 
areas of metal parts. The speci- 
mens masked with neoprene coat- 
ing are then immersed in an etch- 
ing solution which attacks the 
metal. This chemical milling 
process has been used with alu- 
minum, magnesium, titanium, and 
stainless steel to produce intricate 
parts with close tolerances. 


Linings 

Because linings are usually in- 
stalled by expert artisans, few 
failures have been noted. Both 





TABLE |: Corrosion resistant series for plastics 





1 Polyvinyl alcohol, polyethylene glycol, methyl cellulose 

2 Polyvinyl acetate, cellulose acetate, cellulose acetate butyrate, acry- 
lates, polyesters, silicones, polyolefin sulfide, ethyl cellulose, polyvinyl 
butyral, ureas, melamines, polycarbonates, nylon, polyurethanes, al- 
kyds, allylics, polyacetal, vinyl chloride-acetate copolymer 

3 Phenolics, amine-cured epoxy resins, furans 

4 Asphalt, coal tar pitch, cumene resin, polystyrene, natural rubber, 
acrylonitrile-butadiene-styrene copolymer (ABS), plasticized vinyl, 
polyvinylidene chloride, neoprene, chlorinated rubber 

5 Butyl rubber, polyethylene, polypropylene, rigid polyvinyl chloride, 


chlorosulfonated polyethylene 


6 Chlorinated polyether, polyfluorocarbon 














TABLE Il: Applications of plastics in corrosive environments 





Protective coatings (general-purpose) (5 to 10 mil) 


Vinyl chloride-acetate copolymer, alkyds, epoxy resins, or acrylates 


Linings (60 to 250 mil) 


Natural rubber, plasticized polyvinyl chloride 


Cements for joining brick or tile 


~ Epoxy resin 
Trowelling compositions 


Epoxy resin, chemical-resistant polyester resins 


Sealants 


Polyolefin sulfide, neoprene, epoxy resin 


Piping 


Polyethylene, acrylonitrile-butadiene-styrene copolymer (ABS), rigid poly- 


vinyl chloride 


Valves 


Chlorinated polyether, rigid polyvinyl chloride 


Ducts, hoods, and blowers 


Rigid polyvinyl! chloride, reinforced-epoxy resin 


Panels 


Chemical-resistant polyester resins 


Vessels 


Rigid polyvinyl chloride, polyethylene, reinforced-epoxy resin 





natural rubber and plasticized 
vinyl linings have given more 
than ten years service in hot acid 
pickling tanks. 

Portable vinyl silos having 90- 
ton capacity, plastic barges for the 
transportation of oil and chemi- 
cals, and plastic liners for storage 
lagoons are all illustrations of pos- 
sible applications of plastics for 
the storage of liquids and solids. 

e For the storage lagoon at 
Edmonton, Alberta, the liner was 
constructed by heat sealing 9-ft. 
wide strips of polyethylene film. 
Over $60,000 was saved by the 
use of this technique. 


Cements 
Brick and tile joined with epoxy 
cements have given excellent 


service in floor.and tank construc- 
tion. These cements have excel- 
lent adhesion and are resistant to 
solvents, salts, alkalies, and non- 
oxidizing acids. 

® Dairy floors, made up of tile 
joined with epoxy resin cements 
have given excellent service for 
over five years. 


Trowelling compositions 


Epoxy and polyester resins may 
be reinforced by fillers containing 
catalysts to provide trowelling 


compositions. These materials may 
be used for the construction of 
monolithic floors in food or 
chemical plants. Resistance to 
abrasion may be provided by 
sprinkling sand on the uncured 
surface. 

Many maintenance engineers 
have prevented shutdowns by 
using these compositions to plug 
leaks and patch tanks and ves- 
sels. Through the use of a com- 
bination of glass cloth and resin, 
it is possible to repair large areas. 

Leaking water mains, for ex- 
ample, have been repaired by 
wrapping the pipes with epoxy 
resin-impregnated fibrous glass 
cloth. Similar techniques have 
been used for repairing leaking 
duct work. 

These procedures 
beeri used to repair cracked 
swimming pools and damaged 
steam chests. In both cases, it is 
usually advantageous to coat the 
entire surface in addition to the 
damaged areas. 

Epoxy resin-impregnated glass 
cloth has also been used to form an 
insert liner within leaking vessels. 
This procedure has even been 
used successfully for repairing 
damaged brick-lined tanks. 

e A reinforced epoxy 


have also 


resin 


lining of this type was recently 
placed inside a large badly-cor- 
roded potable water tank at Lan- 
sing, Michigan. The 
structure was at least as good as 
the original tank. Similar insert 
linings are now being used suc- 
cessfully fishing 
boats. 

e A 200,000-gal. concrete tank 
lined with polyester resin rein- 
forced with glass fibers was used 
to store 37% formaldehyde. There 
was no sign of attack after two 
years of service. 

@ Epoxy resin reinforced with 
glass cloth was used to protect 
steel and concrete surfaces in the 
Plumbrook Reactor of the Na- 
tional Aeronautics and Space Ad- 
ministration at Sandusky, Ohio. In 
addition to intense gamma radia- 
tion, the epoxy resin composition 
withstood boiling distilled water, 
jet fuel, and salt spray for over 
1000 hours. The 2-ft. thick coated 
concrete wall was 1000 ft. in 
diameter. 


composite 


in commercial 


Sealants 


Flexible solvent resistant seal- 
ants can be prepared by com- 
pounding liquid polyolefin sulfide 
(Thiokol) or neoprene with fillers 
and curing agents. Both have 
been used where flexibility is re- 
quired but Thiokol is preferred in 
the presence of aromatic solvents. 

@ Thiokol-based sealants have 
been used to fill cracks in jet fuel 
storage tanks, and in automotive, 
marine, and aeronautical struc- 
tures. Many curtain walls in 
modern buildings are sealed with 
such compositions. 


Piping 

Plastic pipe may be extruded 
or fabricated using almost every 
plastic material listed in Table I, 
p. 29. However, practical con- 
siderations place limitations on 
the usefulness of most of these 
materials as general-purpose pipe. 

Polyethylene pipe is flexible 
and readily available. Because it 
is supplied in long lengths in the 
form of coils, the number of 
joints may be held to a minimum. 
This type pipe accounts for 65% 
of all plastic pipe used in the 
U.S.A. 

Acrylonitrile-butadiene-styrene 
copolymer (ABS) and rigid poly- 
vinyl chloride account for 20% 


MODERN PLASTICS ENCYCLOPEDIA ISSUE 





TABLE Ill: Practical indices for plastics vs. corrosion 





Relative 
use- 
Relative Relative fulness 
resist- resist- Relative as pipe, 
ance to ance useful- duct- -————— Relative resistance to ————— 


Relative physical totem- nessas work, Organic 
cost? damage perature coating vessels solvents Salts Alkalies Acids Oxidation 





Acetal resin 4 7 7 3 7 9 10 3 3 2 
Acrylonitrile-butadiene- 

styrene (ABS) 6 6 3 8 6 4 10 8 9 3 
Alkyds 7 4 6 10 4 7 10 3 8 5 
Molded allylics 3 8 1 6 8 10 8 10 6 
Asphalt 10 2 1 10 3 1 10 7 10 1 
Butyl rubber 7 9 2 6 5 2 10 10 10 7 
Polycarbonates 3 10 8 5 6 6 10 1 7 6 
Cellulose acetate 6 7 3 7 3 3 7 2 1 
Cellulose acetate butyrate 5 7 3 7 3 3 7 2 2 1 
Chlorinated rubber 6 4 3 10 3 2 10 10 10 5 
Coal tar pitch 10 2 1 10 3 1 10 10 10 1 
Cumene resin 10 3 1 10 3 1 10 10 10 2 
Amine-epoxy resin 5 5 7 10 6 6 10 7 9 2 
Reinforced epoxy resin 4 8 8 1 10 6 10 7 2 
Ethyl cellulose 6 9 3 7 3 3 8 9 3 2 
Polyethylene 7 8 1 6 7 5 10 10 10 8 
Polyfluorocarbons 1 7 9 5 6 10 10 10 10 10 
Furan resin i 2 8 3 6 10 10 10 10 2 
Chlorosulfonated polyethylene 

(Hypalon) 6 9 4 10 6 3 10 10 10 7 
Melamine resin 6 2 8 3 8 10 8 7 4 
Molded melamine 5 6 8 4 8 10 7 4 
Methy] cellulose 6 5 3 1 10 2 1 1 2 
Polymethyl methacrylate 6 6 3 3 4 10 7 9 4 
Neoprene 6 9 5 10 6 3 9 10 9 2 
Nylon-6/6 4 7 6 3 7 7 10 7 3 2 
Chlorinated polyether 

(Penton) 1 4 8 5 8 9 10 10 10 9 
Molded phenolic 7 7 1 6 9 10 3 10 4 
Phenolic resin 8 2 8 3 9 10 3 10 3 
Reinforced phenolic 6 8 10 1 9 9 10 3 10 4 
Polypropylene 6 9 3 6 8 5 10 10 10 8 
Chemical-resistant polyester 7 3 5 8 1 6 10 4 7 6 
Reinforced polyester 5 8 6 3 10 6 10 4 7 6 
Polyvinyl vinylidene chloride 

(Saran) 7 4 4 8 7 5 10 7 10 7 
Silicones 3 6 9 7 3 3 5 4 3 1 
Polystyrene 8 4 3 3 3 2 10 10 10 3 
Polyolefin sulfide (Thiokol) 5 10 4 7 3 1 10 3 5 3 
Molded urea 6 4 7 1 4 8 10 8 7 4 
Urea resin 8 2 7 6 3 8 10 8 7 4 
Polyurethanes 4 8 6 7 7 8 10 6 6 4 
Polyvinyl acetate 7 6 3 7 1 2 2 2 2 2 
Polyvinyl alcohol 6 4 3 2 1 10 2 1 1 1 
Polyvinyl butyral 5 7 3 7 3 3 8 6 6 2 
Vinyl chloride-acetate 

copolymer 7 6 3 10 6 3 10 9 10 5 
Plasticized polyvinyl chloride 7 9 3 8 5 4 10 9 10 6 
Rigid polyvinyl chloride 

Type I $ 4 3 3 9 6 10 10 10 9 
1 Rated empirically from 1 to 10. Higher ratings indicate greater utility 2 Cost rated from 1 (highest) to 10 (lowest). 
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and 10% respectively of the 
present plastic pipe market. Both 
are rigid and may be joined by 
threaded fittings, flanges, or sol- 
vent-welded fittings (SWP). The 
solvent-welding process is inex- 
pensive and produces a strong 
joint. 

e Thousands of miles of plas- 
tic pipes have been installed 
and are performing satisfactorily. 
More than 50 miles of schedule 
120 Type 2 rigid vinyl chloride 
pipe has been installed on wash- 
down systems on ships for the 
U. S. Navy. 

® Wavin N.V. in Holland has 
installed over 230 miles of rigid 
vinyl water mains and over 30,000 
house connections without major 
difficulty. 

e Fifteen miles of Type 2 rigid 
vinyl pipe were installed in an 
irrigation system at Santa Paula, 
California. In addition to economy, 
this pipe permits the distribution 
of liquid fertilizers and insec- 
ticides along with the irrigation 
water. 

® Over a thousand miles of 
plastic pipe have been installed for 
gas transmission lines. The manu- 
facturer of the plastic used to 
produce ABS pipe has published 
ease histories covering a period 
of ten years service with 6000 
miles of this type pipe. Similar 
pipe used in a rotary filter han- 
dling acid, ferric chloride, and 
sludge is still operating satisfac- 
torily after 11 years of service at 
the Sanitation District of Chicago. 

¢ A Du Pont engineer reported 
a savings of $60,000 through the 
use of rigid vinyl pipe on two 
chemical plant projects. 

e Many miles of 5-in. poly- 
ethylene tubing have been pro- 
duced in England for emergency 
use. During a drought in the sum- 
mer of 1959, a one-mile section 
was laid in 6 hr. to provide the 
city of Manchester with an addi- 
tional volume of 500,000 gal. of 
water daily. 

© A 1864 ft.-long large dia. 
flexible pipe joined by flanged 
fittings was placed in the Dela- 
ware River to convey waste sul- 
furic and nitric acid from a chemi- 
cal plant. The composite pipe was 
constructed of rubber reinforced 
with nylon and steel and protected 
by a neoprene coating. 

@ When high pressures or tem- 





peratures above 150° F. are en- 
countered, spiral wound mono- 
filament-reinforced epoxy resin 
pipe is recommended. One thou- 
sand ft. of reinforced epoxy resin 
pipe is being used to convey flue 
gas to a treatment plant at Batter- 
sea, England. One mile of 40-in. 
reinforced polyester pipe is being 
used to discharge acid waste 
water at Monsteros, Sweden. 


Valves 


Since the cost of fabrication is 
much greater than the cost of 
the plastic material used, it is 
advisable to use the best ma- 
terial for valves. Thus, regardless 
of the type of valve used, the 


Many types of tanks and 
other vessels can be pro- 
tected from corrosion by 
the application of a rela- 
tively thin coating of poly- 
ethylene. One method of 
applying 
(left) is by the flame spray- 
ing technique. (Photo, Amer- 
ican Agile Corp.) 


such a coating 


Rigid PVC pipe (below) in 
chemical processing plant is 
not attacked by the 35% 
sulfuric acid which is con- 
ti sly p 
it in service. (Photo, Tube 





through 


Turns Plastic, Inc.) 





portion in contact with the corro- 
sive liquid should be chlorinated 
polyether. As indicated in Tables 
I, p. 29, and III, p. 31, this ma- 
terial has outstanding resistance 
to corrosives and organic solvents. 


Ducts, hoods, and blowers 

Rigid polyvinyl chloride sheet 
may be formed when heated and 
may be thermally welded to pro- 
duce ducts, hoods, or blowers, con- 
forming to any functional design. 
Large structures may be sup- 
ported by steel angle iron either 
at the outside corners or at the 
flanges. 

These structures may also be 
fabricated from reinforced epoxy 
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Equal weights of pipe are 
stacked on two trucks; truck 
at left is loaded with 
3'%-in. steel pipe, one at 
right with reinforced epoxy 
pipe. Latter, with added 
corrosion-resistance advan- 
tage, weighs only 1/5 as 
much as same size steel 
pipe. (Photo, Fibercast Co.) 


Camera for use under wa- 
ter will not corrode because 
its component ports are 
made of one of the acry- 
lonitrile - butadiene - styrene 
(Photo, Nav- 
gatuck Chemical Co.) 


copolymers. 


resins. This type composite struc- 
ture permits considerable ver- 
satility in design and construction 
methods. Many corrosion re- 
sistant stacks of unorthodox de- 
sign have been constructed from 
reinforced epoxy resins. 


Panels 


Fibrous glass-reinforced poly- 
ester corrugated panels are readily 
available and can be used in place 
of glass in many structures. If 
chemical-resistant resins are used, 
these panels can be used as ma- 
terials for construction in the 
chemical process industry. 

e For example: A plastic struc- 
ture 42-ft. high constructed from 
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corrugated plastic sheets has been 
used to oxidize large quantities of 
chemical processing plant wastes. 

e A 120-ft. tall sulfuric acid 
fume stack was constructed in 


England by joining reinforced 
polyester sections. 

¢ Prestressed reinforced plas- 
tic panels measuring 26% ft: by 
12 ft. by % in. are being used at 
Huntington Beach, California in 
the fabrication of a salt water 
screening system. 

e Corrugated plastic panels 
have been used in many phases of 
residential construction. Provid- 
ing information on previous ex- 
perience is available and their 
limitations are realized, such 


panels joined with an epoxy resin 
cement can also be used in count- 
less industrial applications. 


Plastic vessels 


Large tanks and vessels are 
now being injection molded from 
polyethylene. Products such as 
pails and barrels, originally de- 
veloped for household use, have 
now evolved into large carboys 
that can solve many container 
problems in the chemical process 
industry. 

Larger structures may be made 
by forming and welding rigid 
polyvinyl chloride. These vessels 
may be supported externally by 
steel angle iron or reinforced 
epoxy forms. Many large vessels 


have been constructed from 
fibrous glass-reinforced epoxy 
resin. 


Water softening tanks of this 
type are now commonplace. The 
thousands of reinforced plastic 
boats in use today are not always 
considered as vessels, since the 
liquid is on the outside. Yet it is 
obvious that these _ structures 
could serve equally well as con- 
tainers. 

e Likewise, the reinforced 
epoxy radomes erected at the 
DEW line do not contain liquid. 
Yet these 40-ft. high structures 
with 55-ft. diameters are very 
good examples of unusual possi- 
bilities in plastic structures. 

e Reinforced plastic tanks with 
capacities of 18,000 gal. have been 
used successfully for liquid stor- 
age. Solvent evaporation is mini- 
mized through the use of floating 
plastic covers. 

e Filament winding permits the 
construction of vessels capable of 
withstanding high pressures and 
temperatures up to 250° F. Spheri- 
cal plastic vessels of this type 
have been designed to withstand 
pressures up to 3000 p.s.i. Regard- 
less of the size or specific plastic 
used, plastic vessels are perform- 
ing a real service in corrosion en- 
gineering. 

e A 65-ft. tower constructed 
by welding rigid vinyl sheet and 
supported externally by steel is 
performing satisfactorily in a 
chemical plant in London. 

Additional information on the 
relative usefulness of plastic ma- 
terials in corrosive atmospheres is 
given in Table III, p. 31. 
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THE STRENGTH OF PLASTICS 


By P. |. VINCENT, M.A.* 


The engineer or designer con- 
templating the use of any ma- 
terial requires to know how 
strong it is—that is, to know the 
maximum stress he can submit it 
to without causing it to fail. It 
would be convenient if the 
strength of a material could be 
represented by a single number, 
but unfortunately this cannot be 
done for plastics—first because 
the way they behave varies with 
several factors, some inherent in 
the material, others external to 
it, and secondly, because the 
criterion of failure varies from 
application to application. Failure 
for a plastic in one application 
may be the point at which frac- 
ture occurs, regardless of any 
permanent deformation that may 
precede fracture; for that same 
plastic in another application, 
failure may be the point at which 
there is some permanent deforma- 
tion, despite the fact that fracture 
is still a long way off. 

The information that the engi- 
neer or designer requires about 
plastics, therefore, is not simply 
a series of values based on the 
results of arbitrary tests but in- 
formation that will give him a 
full understanding of the be- 
havior of plastics under stress and 
a standard method of comparing 
one plastic with another. 


Types of failure 


When stressed beyond its limits, 
a plastic will fail in one of two 
fashions—a brittle fashion or a 
tough fashion. Each of these types 
of failure can be characterized by 
the shape of the stress/strain 
curve plotted when the material 
is tested. 

In a brittle failure, the load 
applied to the material rises to a 
peak and initiates a crack which 
travels quickly across the speci- 
men, so that the load falls to zero 
in a time that is very short com- 
pared to the time it took to rise. 
The stress at break is a measure 
of the brittle tensile strength of 
the material, and the area under 
the stress/strain curve (which is 
perial Chemical industries, Ltd Black’ Fan 
pe, Woege Garden City, Hertfordshire, Eng- 
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a measure of the energy required 
to break the specimen) is small. 
A load just less than that required 
to break would cause little or no 
permanent deformation of a ma- 
terial that fails in this way. 

In a tough failure, the load ap- 
plied to the material rises to a 
peak and initiates not a crack but 
a neck. The stress at which this 
occurs marks the yield strength 
of the material under the condi- 
tions of test in force. The neck 
gradually travels across the speci- 
men, getting thinner, until frac- 
ture occurs. The load thus falls 
much more slowly than in a 
brittle break—in a time equal to 
or greater than the rise time—and 
the area under the stress/strain 
curve—the energy to break—is 
large. There is appreciable per- 
manent deformation of the speci- 
men before it breaks. 

Whether a material breaks in 
a brittle or in a tough fashion can 
sometimes be determined by ex- 
amination of the fractured sur- 
face, but this method may be sub- 
ject to misinterpretation, and 
examination of the shape of the 
stress/strain curve is a better 
method, giving at a glance an 
unambiguous answer. Typical 
stress/strain curves for a brittle 
and a tough failure are shown in 
Figs. 1 and 2, below, respectively. 
A knowledge of the way in which 
a material breaks—in a brittle 
fashion with no permanent de- 
formation before break, or in a 
tough fashion, yielding before it 
breaks—is clearly of considerable 
importance, because for some ap- 
plications the point at which the 
material yields rather than that 
at which it breaks is the criterion 
of failure. 


Vatiable factors 


Although it is easy to see 
whether, in a given test, a ma- 
terial breaks in a brittle manner 
or in a tough manner, it is not suf- 
ficient to classify materials as a 
result of a single arbitrary test 
and to quote a single figure for 
strength; some materials may 
break in a brittle manner in one 
set of circumstances and in a 
tough manner in other circum- 


stances. Under given conditions of 
test, the type of failure depends 
on the relation between the brittle 
tensile strength and the yield 
strength of the material. If the 
brittle tensile strength is the 
lower, the material breaks in a 
brittle fashion; if the yield 
strength is the lower, the ma- 
terial breaks in a tough fashion. 
The yield strength and the brittle 
tensile strength, however, are each 
affected by a number of variables, 
so that the results given in any 
one set of conditions will not 
apply if the conditions are 
changed. 

The major factors affecting the 
brittle tensile strength of plastics 
(but not the yield strength) are 
molecular weight, orientation, 
void content, surface condition, 
degree of crystallinity in mainly 
amorphous polymers, and size of 
crystallites in mainly crystalline 
polymers. Yield strength is ap- 
preciably affected by temperature 
and rate of test (which have only 
a very small effect on brittle ten- 
sile strength) and by the degree 
of crystallinity of mainly crystal- 
line polymers. The point at which 
transition from tough failure to 
brittle failure occurs is, of course, 
the point at which the yield 
strength of the material equals its 
brittle tensile strength, and the 
transition point is therefore af- 
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FIG. 1: Typical stress/strain curve 
for a brittle failure 
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FIG. 2: Typical stress/strain curve 
for a tough failure 
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fected by all the variables which 
affect either the brittle tensile 
strength or the yield strength. 

A further very important factor 
affecting the position of the tough/ 
brittle transition in any material 
is the presence of notches, whether 
external (either deliberately or 
accidentally introduced) or in- 
ternal (caused by voids, bubbles, 
spherulites, or other inhomo- 
geneity). The presence of a notch 
in a specimen has three major 
effects: it increases the straining 
rate slightly; it creates a stress 
concentration, which may be 
large; and, most important of all, 
it changes the stress state of the 
sample in such a way as to ap- 
parently lower the brittle tensile 
strength while leaving the yield 
strength unaffected. The position 
of the tough/brittle transition de- 
pends on the relationship between 
these two properties and is there- 
fore affected by the presence of 
notches in the material. 

From this, a concept of notch- 
sensitivity can be postulated. If 
the ratio of the brittle tensile 
strength to the yield strength of 
a material is not much greater 
than unity, that material is likely 
to be notch-sensitive, since the 
presence of a notch will lower the 
brittle tensile strength to well be- 
low the yield strength; conversely, 
a material whose brittle tensile 
strength is several times as high 
as its yield strength will not be 
notch sensitive, because its brittle 
tensile strength, though effectively 
reduced by the presence of the 
notch, will remain higher than the 
yield strength. 


Characterizing materials 

From all of the foregoing it 
will be clear that more is needed 
to characterize the strength of a 
plastic material than just the 
quotation of a tensile strength and 
an impact strength measured 
under specific conditions of test. 
On the other hand, since it is 
recognized that some plastics 
break more easily when loaded 
quickly than when loaded slowly, 
any tests designed to measure the 
strength of plastics must take this 
fact into account. 

If the rate at which a polymer 
is stressed is gradually increased, 
three sharp drops in the energy 
required to break the specimen 
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TABLE |: Quantities measured by tensile tests 





Quantity measured in: 














Classof | Tensile test at 20°C. Tensile test after 
material | and Falling weight suspension of 
0.3 in./sec. tensile impact test | specimen in liquid 
| elongation nitrogen 
Brittle | Brittle tensile 
| strength ~ - 
Energy to brittle 
| break 
Shock- Yield strength Critical velocity for | Brittle tensile 
brittle | Energy to tough tough/brittle tran- | strength 
| break sition Energy to brittle 
| | Energy to break break 
Tough Yield strength Energy to tough Brittle tensile 
Energy to tough break strenth 
break Energy to brittle 
break 











are found. The first drop is at that 
rate of loading which gives no 
time for the heat that is created 
to be conducted away; the second 
is at the tough/brittle transition 
point, which we have already dis- 
cussed; and the third is at the 
velocity of transmission of sound 
waves through the material. For 
the purposes of this discussion, the 
drop in energy to break at the 
very low rate of loading and that 
at the very high rate of loading 
may be ignored, and a polymer 
may be characterized as tough, 
brittle, or shock-brittle depend- 
ing on the rate of loading which 
causes the tough/brittle transition. 

Those materials in which the 
transition occurs at such a high 
speed as to be inaccessible to test 
may be classed as tough; those in 
which the transition occurs at 
such a low speed that the ma- 
terial breaks in a brittle fashion 
at all fairly fast rates of test may 
be classed as brittle; and those 
materials in which the tough/ 
brittle transition occurs in the 
middle of the practical range of 
testing speeds may be classed as 
shock-brittle. 

To classify materials according 
to this system, a practical first test 
is a tensile test at 20° C. and a 
straining rate of 0.3 in. per second. 
Materials that break in a brittle 
fashion in this test are classified 
as brittle (because they are likely 
to fail in a brittle fashion at any 
practical rate of test) and are 


characterized by the brittle tensile 
strength measured in this test. 

If the result of this test is a 
tough rather than a brittle break, 
the test gives a measure of the 
yield strength and the energy to 
break; further testing is required 
to discover if the material should 
be classified as tough or as shock- 
brittle. 

For this purpose, a special fall- 
ing weight tensile impact strength 
test which is, in effect, a high- 
speed tensile test (the specimens 
are strained in tension at very 
high rates of extension) was de- 
vised to obtain the necessary 
figures. The apparatus consisted 
of a brass rod suspended from the 
ceiling to within a foot or so of 
the floor and fitted with a clamp 
at the base to hold one end of a 
short tensile test specimen. To the 
other end of the tensile specimen 
a bar was clamped horizontally so 
that its end projected a short way 
beyond the circumference of the 
brass rod. Brass cylinders of dif- 
fering weights fitted round the 
brass rod were dropped from 
various heights. The energy ap- 
plied to the specimen was calcu- 
lated from the weight of the brass 
cylinder and the height from 
which it was dropped. The initial 
extension velocity was calculated 
in the same way, with allowance 
made for the momentum used in 
accelerating the bottom clamp. To 
minimize this allowance, the bot- 
tom clamp was made as light as 
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TABLE Il: Test results on various thermoplastics 














Ratio of 
tensile 
Tensile to 
Tensile strength at 20° C. and Falling weight tensile test at yield 
Material 0.3 in/sec. elongation impact test at 20° C —196° C. strength 
Brittle Brittle | 
tensile Yield Energy to Enery to tensile 
strength strength break break Speed strength 
p.s.i. xX 10° psi. 10° (ft.lb. (ft.lb. (in./sec.) p.s.i. X 10° 
Polyethylene cu.in.) cu.in.) 
(density 0.919, 
m.i. 2) _ 1 350 211 230 | 13.5 78 
Polyethylene 
(density 0.95, | 
m.i. 0.6) — 45 135 122 280 15.1 + 06 3.4 
Polypropylene de 59 50-300 47 +47 240 CS 12.0+17 2.0 
Polytetrafluoro- 
ethylene 
(granular, 51% 
crystallinity) -— 25 447 275 230 11.7 47 
Polyvinyl 
chloride = 10.7 264 + 20 290 250 208 + 28 19 
Cast acrylic 9-11 — 10 10 — 115 + 0.7 — 
Granular acrylic 90+09 — 10 10 — _ — 
General-purpose 
polystyrene 88 —~ 4 -— — — a 
High-impact 
polystyrene — 5.6 20 32 80 8.0 = 0.7 14 
ABS copolymer — 65 175 + 50 260 + 9 140 12.2—13.7 About 2 

















possible and the smallest weight 
dropped was at least three times 
the weight of the clamp. 

A material that does not suffer 
a brittle fracture when tested in 
this apparatus at a rate of exten- 
sion of 300 in. per second is clas- 
sified as tough, and those which 
suffer brittle fracture at some 
lower speed are classified as 
shock-brittle. For each class, the 
energy to break can be calculated, 
and, for shock-brittle materials, 
tests at progressively lower ex- 
tension rates than 300 in. per sec. 
give the critical velocity for the 
tough brittle transition. 

For some purposes it may be 
necessary to know the brittle ten- 
sile strength both of tough and 
of shock-brittle materials. The 
falling weight tensile impact test 
does not give this information, and 
so a third test becomes necessary. 
One satisfactory method of meas- 
uring the brittle tensile strength 
of tough materials and of shock- 
brittle materials is to cool the 
material by suspending it in liquid 
nitrogen and then to perform a 
tensile test on it within %-min. of 
removal. Most materials are 


brittle under this treatment, and 
the tensile test therefore gives the 
brittle tensile strength of the ma- 
terial at some temperature be- 
tween —100° C. and —200° C. 
Since the brittle tensile strength 
of a material is fairly insensitive 
to changes in temperature or rate 
of test, the value obtained may be 
taken as characteristic of the 
brittle tensile strength of the ma- 
terial under all conditions. 

The quantities that are meas- 
ured by the series of three tests 
described above are summarized 
in Table I, p. 35. 


Test results 


From these measurements a 
number of deductions about the 
material under test can be made. 
The yield strength gives a measure 
of the liability of the material to 
permanent deformation and also 
gives an indication of the stiff- 
ness of the material, for it can be 
shown that yield strength is 
roughly correlated with modulus. 
The energy to break is a measure 
of the toughness of the material 
on impact. If it is much lower in 
the falling weight tensile impact 


test than in the tensile test at 0.3 
in. per sec., this suggests that the 
material is shock-brittle. The 
brittle tensile strength, whether 
obtained for a brittle material at 
20° C. or for a tough material 
after suspension of the specimen 
in liquid nitrogen, is a measure 
of the maximum stress that can 
be applied to the material before 
it will break without permanent 
deformation. A further deduction 
can be made by comparison of the 
results of these tests; if the brittle 
tensile strength is more than twice 
the yield strength the material is 
unlikely to be brittle on impact if 
unnotched, and if the brittle ten- 
sile strength is seven times the 
yield strength or more, the ma- 
terial is unlikely to be brittle 
on impact even when sharply 
notched. 

Table II, above, shows some re- 
sults obtained when the series of 
tests described above were car- 
ried out on a number of plastics. 
The values quoted apply, of 
course, only to the particular 
samples tested and should not be 
taken as definitive for the class 
of material as a whole. 
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Made for the most exacting 
applications of all... 


The family of the 

world’s most nearly perfect 
electronic and electrical 
insulation materials 


WHATEVER YOUR HIGH-TEMPERATURE NEEDS—to 1550°F.—one of the MycaLex 
family of quality insulating materials is sure to meet your most critical require- 
ments. Each of these dependable insulating materials offers a unique combination 
of special advantages for electronic and electrical design: the plus factors of the 
inorganics and the design latitudes of the organics. 

MY CALEX® giass-bonded mica— formulations of high-quality natural mica 
and electrical grade glasses, with high-dielectric strength, total dimensional stabil- 
ity, high-arc resistance, high-temperature resistance. Depending on their formula- 
tion, they can be machined or molded to exacting tolerances, inserts can be 
permanently molded in or cemented in—the thermal expansion of MYCALEX 
being close to that of stainless steel. 

SUPRAMICA® ceramoplastics— advanced formulations of synthetic mica 
and high-temperature glasses, created for insulation applications at maximum 
temperature endurances up to 1550°F. They have a thermal expansion coefficient 
close to that of stainless steel. They are available in moldable or machinable types 
. .. both offering total dimensional stability. 

ENGINEERING AND DESIGN ASSISTANCE PROGRAM—Our diversified experience 
includes commercial and military projects . . . applied research and product devel- 
opment. No matter what your electronic or electrical insulating problem, we can 
assist you in the evaluation and design of materials or components. Your inquiries 
will be answered promptly and in confidence. 


MYCALEX 400 giass-bonded mica 
Machinable insulation that withstands a maximum tem- 
perature endurance of 700°F. (unstressed) and a heat dis- 
tortion temperature* of 850°F. 


MYCALEX 410 giass-bonded mica 
Precision-moided insulation that withstands a maximum 
temperature endurance of 650°F. (unstressed) and a heat 
distortion temperature*® of 690°F. 


MYCALEX 410X giass-bonded mica 
Lightweight precision-molded insulation that withstands a 
maximum temperature endurance of 575°F. (unstressed) 
and a heat distortion temperature* of 690°F. 


MYCALEX 386 giass-bonded mica 
Machinable insulation that withstands a tem- 
perature endurance of 700°F. (unstressed) and a heat 
distortion temperature* of 850°F. 





SUPRAMICA 620 ceramopiastic 
Machinable insulation that withstands a maximum tem- 
perature endurance of 1550°F. (unstressed) and a heat 
distortion temperature® of 1360°F. 


SUPRAMICA 600 ceramopliastic 
Machinable insulation that withstands a maximum tem- 
perature endurance of 700°F. (unstressed) and a heat 
distortion temperature* of 900°F. 


SUPRAMICA &S60 ceramopliastic 
Precision-molded insulation that withstands a maximum 
temperature endurance of 932°F. (unstressed) and a heat 
distortion temperature* of 870°F. 


SUPRAMICA 565 ceramopliastic 
Precision-molded insulation that withstands a maximum 
temperature endurance of 650°F. (unstressed) and a heat 
distortion temperature* of 700°F. 


*ASTM Test Method D648 (modified for glass-bonded mica) at stress of 264 psi. 


New Mycatex ENGINEERING COMPARA CHART 
-..a valuable comparison of the physical properties of most 
well-known insulating materials. Send for your personal copy! 


General Offices and Plant: 125G Clifton Blvd., Clifton, N. J. 
Executive Offices: 30 Rockefeller Plaza, New York 20, N. Y. 


World's largest manufacturer of giass-bonded mica, ceramoplastic and synthetic mica products 
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STY RON 


GENERAL PURPOSE: 


STYRON 666 —Widely used for molding and extrusion. Excel- 
lent balance of physical properties. 


STYRON 666M-—Similar to 666, with improved flow charac- 
teristics. 


STVYRON 689-—Highest flow characteristics, for general pur- 
pose molding. 

HEAT RESISTANT: 

STYRON 663—Genceral purpose type, good heat resistance. 
STYRON 700—Highest heat resistant polystyrene. 

STYRON 690—Improved toughness, good heat resistance. 


IMPACT GRADES: 


STYRON 330—Medium impact, improved flow and translu- 
cency. 


STYRON 777—Medium impact, improved physical properties 
for fabricating, molding and extruding. 


STYRON 476-—High impact, with 3 to 5 times greater impact 
strength and 9 times greater elongation than general purpose 
formulations. 


STYRON 475M-—Easy flow, high impact. 

STYRON 4765B8-Extra high impact. 

STYRON 475C—Extra high impact, easy flow. 

STVRON 480-—Extreme impact strength, good heat resistance. 


HIGH IMPACT, HEAT RESISTANT: 

STVYRON 369-— Medium impact, high heat resistance. 
STYRON 440-—High impact, high heat resistance. 
STYRON 440M —Siyron 440 type with improved flow. 


LIGHT STABILIZED: 
STVRON 672 VERELITE—General purpose, light stabilized 
for molding. 


STYRON 673 VERELITE—General purpose, light stabilized 
for extrusion. 
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GENERAL PURPOSE: 


410M, SSOE, 610M—Housewares, containers, closures, toys, 
shoe parts, industrial parts, etc. For both injection molding and 
extrusion. 

700M, 900M, 901M, 910M, 770M, 771M, 990M, 991M, 


1000M, 1001M— Recommended for injection molding of 
above product types. 


6108, 616&—Low density—impact film resin, agriculture and 
construction and heavy duty bags. 


644, 646, 546, 641, 642, 643, 644—Low density—high- 
gloss, high-clarity packaging resin. 


. 


662, 563, 564, S66E-—Low density—gloss, clarity, impact, 
lack of haze, general purpose resin from produce through textile 
packaging. 

662, 663&—Medium density (.930) overwrap type film resin. 
.935 density also available for breadwrap. 

776&—Garment bag film. 

PCS2, PC&6&6—For extrusion of pipe. 


103A1, 107A3, 303A1, 3065A3, 306A4-—Electrical grades 
for wire and cable covering, extrusion. 


For extruded bottles, sheet tubing, shapes, and filaments, certain 
of the above formulations are ideal. 














TYRIL 


STRENGTH—Tyril has a tensile strength (%” test bar) of 
10,000 psi. Elongation is 3.5%, average value. The stress re- 
quired to crack or craze Tyril in air is two to three times that of 
general purpose polystyrene. 

FOOD SAFETY -—Tyril has been accepted for food contact by 
the Food and Drug Administration, and by the Meat Inspection 
Division, Agricultural Research Service, U.S.D.A. 


THERMAL STABILITY -—Stability of Tyril to fabrication tem- 


peratures is good, if recommended procedures are followed. 


EXTRUSION-—Tyril can be extruded in any shape normally 
possible with rigid thermoplastic materials. However, its charac- 
teristics and properties adapt it especially well for bristles and 
other monofilament applications. 


INJECTION MOLDING—Tyril can be molded at cylinder 
temperatures of 400°F. to 550°F. with conventional machines 
and molds. 





FORMULATIONS -—Pelaspan 8 for regular molding. Pelaspan 
18 for molding applications requiring self-extinguishing material. 


Both formulations may be colored, using dry blend or dye 
coloring. 


PHYSICAL PROPERTIES—Both Pelaspan 8 and 18 have: 


Low thermal conductivity * Low water absorption * Low vapor 


transmission * High strength-to-weight ratio * Smooth surface 
¢ Attractive appearance. 


CUSHIONING EFFECT-— One of the most useful physical 
properties of Pelaspan is its ability to cushion without rebound 
where impact occurs. This makes it uniquely valuable for the 
packaging, packing and shipping of fragile articles, precision 
instruments and equipment. 


BONDING—Pelaspan can be foamed and bonded simultaneously 
to metals, other nonporous materials and porous materials using 
thermally sensitive type adhesives. 














PVC-100-4, moderately high molecular 
weight. Has good dry blendability, and excel- 
lent physical, aging and electrical properties. 
UL approved as interchangeable electrical 
resin. 


PVC-144, intermediate molecular weight. 
Possesses optimum combination of dry 
blendability, processability, and physical and 


SARAN 116E, 820, 843, 732 —For extruding 
as monofilaments, for woven products. 


SARAN 862, 909, 723, 422, 746—For ex- 
trusion as multifilaments and fine fibers. 


PVC RESINS 


electrical properties. UL approved as inter- 
changeable electrical resin. 


PVC-166, an extra low molecular weight 
PVC homopolymer resin which retains the 
physical and heat stability characteristics of 
homopolymer resins, while approaching the 
processing characteristics of copolymers. 
Excellent for rigids. 


industrial products. 






PVC-111-4, medium molecular weight. For 
rigid applications, and general purpose use. 
Wide acceptance in shape and film extrusions, 
and high speed calendering. 

PVC-133-4, medium molecular weight. Easy 
processing, high plasticizer absorption resin 
for dry premixes at room temperature, and 
dry blend extrusions with high plasticizer 
content. 


SARAN 864—For extruded tubing and sheeting. 
SARAN 281—Molding, for pipe fittings, other 


ZERLON 


MOLDING-—Zerlon 150 can be molded with 
conventional equipment. Because it is not com- 
patible with other thermoplastic materials, cyl- 
inders should be purged before molding. 


EXTRUSION—Zerlon 150 can readily be ex- 
truded into many shapes, and sheeting. Conven- 
tional extruders with length-to-diameter ratios 
of 18:1 or greater are preferred. 


ETHOCEL 


ETHOCEL 860-—General purpose for molding 
and extrusion. 

ETHOCEL 86565-—Extremely rigid, good low- 
temperature impact resistance, high gloss. 


ETHOCEL 8656-—Less rigid than 855. Excellent 
dimensional stability. 


ETHOCEL 870—Good impact resistance, high 
heat resistance. 


ETHOCEL 880-—Extreme impact resistance at 
low temperatures. 


ETHOCEL 890-—Extreme heat resistance, high 
impact resistance. 


OS 20000 

PPR KS ONO 
OA OO * eres . 
Ieretevetete’s’s 5% 

















SALES OFFICES 


ATLANTA 3, Georgia 1714 Fulton National Bank Building 
BOSTON 16, Massachusetts.....................520 Boylston Street 
BUFFALO 2, New York 70 Niagara Street 
CAMDEN 2, New Jersey 400 Market Street 
CHARLOTTE 2, North Carolina 504 Wachovia Bank Building 
CHICAGO 48, Illinois 6000 W. Touhy Avenue 
CINCINNATI 6, Ohio 2330 Victory Parkway 
CLEVELAND 13, Ohio 55 Public Square 
RS ee = 1505 Elm Street 
ee og da ven bwane ecelne 450 Fisher Building 
HOUSTON 25, Texas 6910 Fannin Street 
LOS ANGELES 17, California 900 Wilshire Boulevard 
MINNEAPOLIS 3, Minnesota 1750 Hennepin Avenue 
NEW ORLEANS 12, Louisiana 1100 Commerce Building 
NEW YORK 20, New York 45 Rockefeller Plaza 
PITTSBURGH 22, Pennsylvania One Gateway Center 
ST. LOUIS 5, Missouri 10 South Brentwood Blvd. 
SAN FRANCISCO 4, California................. 350 Sansome Street 
SEATTLE 1, Washington 307 Broad Street 


Dow Chemical of Canada, Limited 
General Offices and Plant Sarnia, Ontario 


Plastics Sales Department 1808 
THE DOW CHEMICAL COMPANY - MIDLAND, MICHIGAN 








Comparaliiely yoeatig ... 


FIBERFIL 


adds a new dimension to the application of plastics 


where high performance is required 


TENSILE STRENGTH at 73°F IMPACT, IZOD: 
POLYCARBONATE 
ear \e 
POLYESTER PREMIX (Gunk 


NYLON, 6 and 66 


If you need better physicals Write, wire, or phone for latest literature and 
than you can get with non-reinforced materials technical data . . . or for detailed information about 
..» YOU NEED FIBERGLAS-REINFORCED FIBERFIL! FIBERFIL's possibilities in your production picture. 


FIBERFIL, INC. 


FOX FARM ROAD, WARSAW, INDIANA * TELEPHONE: AMHERST 7-7176 OR 7-7177 











NEED POLYETHYLENE? 
NEED NYLON? 
NEED POLYPROPYLENE? 











STARTING right now, you can eliminate all the 
trouble and expense of ordering these three thermo- 
plastic resins from different suppliers. With Spencer 
Chemical Company’s complete family of “Poly-Eth” 
Polyethylene, Spencer Nylon and “Poly-Pro” Poly- 
propylene resins, you can simply place one order, and 
the resins you need will arrive in one shipment. 


And Spencer service is prompt! Once Spencer re- 
ceives your order, you can expect overnight shipment 
and direct delivery—anywhere in the United States. 


You get much more than convenience from order- 
ing from Spencer. Spencer’s complete family of thermo- 
plastic resins all exhibit a broad and continuous range 
of desirable characteristics. 


By ordering from Spencer, you also qualify for 
Spencer Chemical Company’s fully integrated customer 
service: 


. discovers new and 


Research and Development . . 
better materials for you! 





ow ONE Truck 
Can Bring You 
All 3 Spencer 
Thermoplastics 

















Technical Service . . . helps solve processing and prod- 
uct problems for you! 


Market Research and Development . 


. . develops new 
products and builds markets for you! 


Product Improvement . . . designs specific formulations 
for you! 

Add up the advantages for yourself: One order, one 
shipment for all three thermoplastics . . . overnight 
delivery . . . thermoplastics with a wide range of 
product and processing characteristics . . . and 
Spencer’s fully integrated customer service! 


Call your Spencer sales office today. 


KANSAS CITY . . . BAltimore 1-6600 
NEW YORK .. . Plaza 2-1740 
CHICAGO . . . RAndolph 6-3790 
LOS ANGELES . . . Oleander 5-8540 
ATLANTA .. . JAckson 4-0418 
FORT WORTH .. . EDison 2-2782 


Poly-Eth 


“SPENCER 2 
4 Polyethylene 


SPENCER CHEMICAL COMPANY 


‘SPENCER ) 


SPENCER = urre\ POLY-PRO , 
NYLON ed POLYPROPYLENE 


DWIGHT BLDG., KANSAS CITY », MISSOURI 











eOAMIDI PVG RESINS 


Escambia offers a complete line of outstanding PVC resins, including the following major categories: 
ESCAMBIA PVC PEARLS “— Large, uniform particle size ESCAMBIA GENERAL PURPOSE PVC RESINS Available in 


and complete freedom from fines characterizes this a wide range of molecular weights (including the new, 
radically new type of homopolymer, which offers unu- very low molecular weight resins with superior flow 
sual processing advantages for certain applications. characteristics), this series offers you many profitable 


ESCAMBIA DRY BLEND PVC RESINS Escambia has advantages. 
pioneered in the development of money-saving dry ESCAMBIA ELECTRICAL GRADE PVC RESINS FOUR UL- 





























blends and dry blend production techniques which approved Electrical Grade resins in this series give you 
produce both rigid and flexible items of superior a full range of molecular weights to fit any type of 
quality at a substantial savings to the processor. electrical application. 
INCREASE YOUR PROFITS WITH THESE SUPERIOR QUALITY ESCAMBIA PVC RESINS 
1000 SERIE 2000 ERIES 3000 SERIES 
PHYSICAL PROPERTIES OF RESIN B1250°! 1225* | 1200*| 1185°! 1160 § 2250 | 2225 | 2200 | 2185 | 2160 | 21 3250 | 3225 | 3200 | 3185 | 3160 
Average Relative Viscosity ; | 
(1% Solution Cyclohexanone at 25°CH 2.40; 2.25/| 2.03| 1.85] 1.60 § 2.40 | 2.25 | 2.03 | 1.85 | 1.60 | 1.50 § 2.40 | 2.25 | 2.03 | 1.85 | 1.60 
Specific Gravity 1.40} 1.40} 1.40] 1.40] 1.409 1.40 | 1.40 | 1.40 | 1.40 | 1.40 |1.40 § 1.40 | 1.40 | 1.40 | 1.40 | 1.40 
Average Bulk Density (ibs./Cu. ft.) 31.5| 335] 35.0} 39.0] 41.08 29 32 | 335 | 35 39 35 26 27 24 23 22 
Through 40 Mesh Screen, Through 20 Mesh Screen Through 20 Mesh Screen 
Particle Size (Wet Screen Analysis) 100% | 100% | 109% | 100% | 100% J 100% | 100% | 100% | 100% | 100% | 100% § 100% | 100% | 100% | 100% | 100% 
Oil Absorption, Minimum (M1-DOP/g | 
of Resin based on ASTM Method) —_ - ae ~~ ~ - - = on — | — 91.25 | 1.25 | 1.25 | 1.25 | 1.25 
‘owder| Powder | Powder |Powder| Powder§ Beads | Beads | Beads Beads | Beads 





Beads § Beads | Beads | Beads | Beads | Beads 








Form White | White | White | White | White § White | White | White | White Beads | Beads White | White | White | White | White 
7 
4 


PHYSICAL PROPERTIES OF COMPOUND | 
(100 Parts Resin — 50 Parts DOP) 


—- . - + + 





—_+—+- 





























Tensile Strength (PS!) 2960 | 2750 | 2670 | 2140 | 1420 § 2820 | 2820 | 2500 | 2190 | 1550 | 1400 § 2890 | 2790 | 2630 | 2170 | 1570 
100% Modulus (PS!) 1940 | 1920 | 1870 | 1350 | 1160 § 1790 | 1540 | 1500 | 1400 | 1240 1150 § 1860 | 1730 | 1690 | 1370 1220 
Ultimate Elongation (%) 340 300 280 270 | 166 350 | 400 400 390 167 | 150 345 375 380 390 | 180 
Shore A Hardness 8823} 86+3 | 83+3 | 80+3 | 79+3 § 86+3 | 8423 | 82+3 833 | 793 | 77+3 87+3 | 8643 | 843 | 80+3 | 79+ 





*These resins available in UL-approved Electrical Grades. 





2200 
RELATIVE VISCOSITY 2.03 


ROCKWELL HARDNESS (ASTM D-785-51 Method A) 
R-Scale 
M-Scale 
1ZOD IMPACT (NOTCHED) (ASTM 256-56 Method A) Ft. Lbs. /inch Notch 
HEAT DISTORTION (ASTM D-648-56) i 
264 PSI °C 69.5 71.5 
264 PSI °F . 157.1 | 158.9 
66 PSI °C ; 80.0 | 80.5 
66 PSI °F 
TENSILE STRENGTH (ASTM D-638-58T) PS! 
MODULUS OF ELASTICITY FLEXURAL (x 10%) (ASTM D-790-58T) 
STRESS AT YIELD (ASTM D-790-58T) (PSI-Flexure) 





1.60 | 1.50 

















RESEARCH... 


TECHNICAL 
SERVICE... 


PILOT 
PLANT... 





Escambia’s Research Center, located at Wilton, 
Conn., ranks among the most modern and best 
equipped in the industry. Escambia’s technical 
staff is available to help its customers develop 
profitable improvements in products and processes. 


PCE SCAMBIA 


CHEMICAL CORPORATION 


261 Madison Avenue ° New York 16, N.Y. 
New York Telephone ° OXford 7-4315 





For more detailed information on Escambia resins, research 


facilities, or technical services, contact Department E * a trade mark of Escambia Chemical Corporation 


Ss 
styrene polymer 


and copolymers 

















It’s a“One-Book Library’ on Plastics 


...always within easy reach 


It’s all here in your 1961 MODERN PLASTICS ENCYCLOPEDIA ISSUE expertly 
classified and easy to use...the equivalent of many books and articles combined into one 
volume. Here is all the essential information you need to help you in your work—full 
editorial coverage of all phases of plastics technology, complete with unique charts, 


tables and diagrams. 


Read previously unpublished articles on the newest trends and latest developments, 
written by recognized authorities. Consult sections giving complete descriptions of physical 
and chemical properties of plastics materials...detailed data on materials selection... 
analyses of the suitability of various materials in terms of final applications... principles of 
product design for plastics. There’s a completely up-to-date Buyers’ Directory .. . 


hundreds of specially prepared fact-filled advertisements 


Yes, it’s all here in a “one-book library” on plastics. Reach for it often. Consult it with profit. 


MODERN PLASTICS 
ENCYCLOPEDIA ISSUE FOR 1961 
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Meet AviSun Polypropylene 


laboratory ware; appliances; automotive and aircraft 


vacuum forming and film and sheet extrusio 


CHARACTERISTICS 


The structure and molecular weight of this new thermo- 
plastic can be tailored to make a variety of end products, including: hospital and 
parts; housewares; toys; con- 

tainers; closures; electrical items; fibers; rope and packaging film. 

LIGHTEST of all plastics. Up to 50% more molded parts per pound. AVISUN 
HIGHLY HEAT RESISTANT . with a melting point of 330 
MOST RIGID of the polyolefins, plus high surface gloss and abrasion resistance. 
EASY PROCESSING by various means: injection moldi 


to 340 


ig, blow molding, extrusion, 




























CHEMICAL performance is MECHANICAL—The stiffness 
excellent. End products are modulus of polypropylene is 
highly resistant to dete. greatest of all polyolefins, 
gents and other stress crack and puts polypropylene in 
ing agents. The material re the classification of “rigid” 
sists most acids, including plastic materials. Retains 
hydrochloric and sulphuric, strength and stiffness at ele 
as well as alkalies even at vated temperatures bette? 
elevated temperatures. Re than any competitive ther 
sists gasoline, motor oils, moplastic. Has high com 
foods, and plating, pickling pressive strength and 
and salt solutions. At high resistance to deformation at 
temperatures Polypropylene high temperatures. Tough 
will swell in solvents such ness exceeds that of poly 
as toluene, carbon tetra styrene at low temperatures. 
chloride and also oxidizing The tensile strength of Poly 
acids. AviSun certifies that propylene is the highest of 
its polypropylene meets the all the polyolefins. At normal 
conditions of F.D.A. regula test rates, molding grades 
tion on the use of polypro- will show elongations up 
pylene for food packaging. to 500%. 








ELECTRICAL—Being a non- PHYSICAL AviSun Poly 

pola material it exhibits propylene has a linear, o1 

very low losses in alternat dered structure which can be 
ing electrical fields. Its high highly crystalline. This “ta 

heat distortion and soften lored” structure is reflected 
ing temperature are ideal in its many unique proper- 
for many electrical uses ties. In addition, its chemical, 
High volume resistivity and mechanical and electrical 
ease of extrusion make wire behavior are generally im- 
and cable insulation an proved over the known per- 
important potential applica formance of other “‘isotactic” 
tion. Its low dissipation fac- ’ polyolefin structures. As the 
tor makes it attractive fon material becomes more 
high frequency insulation. highly crystalline, the ten- 
Low moisture absorption sile strength and modulus 
makes Polypropylene com increase, but other qualities 
ponents electrically stable. change somewhat as well. 
Good mechanical and proc- Therefore, AviSun Poly- 
essing properties make the propylene has been formu- 
electrical characteristics lated to an optimum balance 
even more desirable. of end properties. 




















TECHNICAL ASSISTANCE—AviSun Technical Spe- 
cialists are at your service. They will answer your 
specific questions about AviSun Polypropylene... 
and help you plan better products at lower cost 
with this versatile new thermoplastic. 


PHONE HUbbard 5-5831 or write 


AVISUN CORPORATION 
355 POST ROAD, MARCUS HOOK, PA. 


*a trademark of AviSun Corporation 


SALES REPRESENTATIVES 


A. SCHULMAN, INC. 
Akron 9, Ohio, 790 E. Talimadge Ave. HEmlock 4-4124 
Boston 16, Mass., 738 Statler Bidg. Liberty 2-2717 
Chicago 45, Ill., 2947-51 W. Touhy Ave. ROgers Park 1-5615 


East St. Louis, I|/., P.O. Box 310, 14th & Converse Sts 
UPton 5-2800 


Los Angeles 5, Cal., Rm. 730, Texaco Bidg., 3350 Wilshire Bivd. 
DUnkirk 5-3018 


New York 22, N.Y., 460 Park Ave. MUrray Hill 8-4774 


Oolypropylene 


the new thermoplastic...exciting new product opportunities ! 


PROPERTIES OF INJECTION MOLDING AND EXTRUSION GRADES 








Typical Physical Property Values Typical Electrical Property Values 


TABLE for Both Grades 








1.S.7.M 
Property Vethod Values 








ield Strength D-638-58T | ‘ 47 | Power Factor D-150-54T 
(0.2 in. /min.) at 10? cycles <0.0007 
at 10° cycles 0.0002 


Total Elongation D-638-58T at 10® cycles 0.0002 


at 10? cycles 
at 103 cycles 
at 10® cycles 


Izod Impact D.256-56 ft. Ib./inch 


| of notch 


Stiffness (flexural D-747-50 105 psi 18 | Dielectric Constant D-150-54T 
| 


Hardness 
St 


| } Dielectric Strength D-149-55T 
ore D-676-55T | 7é | ‘ (.032 in. thickness) 
Rockwell D-785-51 j Short Term @ 73°F volts /mil 1040 
Step by Step @ 73°F volts /mil 950 
Deformation under . - 
load -2000 psi, 122 Volume Resistivity D-257-57T ohm-cm > 3x10'5 
24 hrs 


Surface Resistivity D-257-49T ohms >3.4x10" 























Typical Physical Property Values Typical Chemical Properties 
for Both Grades for Both Grades 








‘4, Weight Change After 
4.S.7.M , 
lest Method we Chemical }0 Days Immersion @ 73°F 








Distilled Water +0.015 
Forn »” Pellets Inorganic Acids 
Sulfuric Acid 30% 
Bulk Factor D-1182-54 - | 1.8 Nitric Acid 10% 
Specific Gravity D-792-50 - | 0.910-0.920 Hydrochloric Acid 10% 
Method A Organic Acids 
Acetic Acid 5% 
Refractive Index 2° 1.510 Oleic Acid 93% 
Citric Acid 10% 
Water Absorption D-570.541 o% nil Alkalies 
(24 hr. at 73°F) Sodium Hydroxide 10% 
Sodium Hydroxide 1% 
Heat Distortion D.648.56 Ammonium Hydroxide 10% 
S¢ psi 240 Sodium Carbonate 2% 
204 psi 150 Organic Solvents 

Flammability D-635-56T slow thy! Alcohol 95% 
Ethyl Alcohol 50% 
Coefficient of Linear D-696.44 10-5in./°F | Acetone 
Thermal Expansion 46 to 154°F | 6.7 Ethy! Acetate 
97 to 205°F | 8.9 Ethylene Dichloride 

| 

| 

| 


See 
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Carbon Tetrachloride 
0.45 Toluene 
0.010-0.025 Heptane (boiling point) 
Phenol 
>2 Other 
NaCl Solution 10% 
Hydrogen Peroxide 3% 


Specific Heat - cal. /°C/gram 
Mold Shrinkage — in. /in 


$+$++4++4+4+ +444 444+ +44 
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Environmental Bell Laboratory Years 
Stress Cracking Method 
100% lgepal 
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INDUSTRIAL PLASTERS FOR THE TOOLING INDUSTRY 


Principal Use | Description 
LOW EXPANSION DENSITES 
Densite K-12 Duplicator Models Lowest expansion provides great accuracy, high 
strength and hardness 
Tooling Densite Duplicator Models, Splash Low expansion; special ingredients insure long- 
Castings, Screeding, Rod- est working time of any tooling plaster of com- 
ding, Loft Template Work parable set 
Densite K-17 Pattern & Model Making A low expansion, high strength plaster used ex 
tensively for Keller patterns 
Densite K-25 Pattern & Model Making Same general characteristics as K-17 but is more 


plastic and builds up better on splash castings 
than any other high strength plaster 


HIGH EXPANSION DENSITE 


Densite K-20 Pattern Making Gives necessary high expansion to patterns when 
necessary to compensate for shrinkage of alumi- 
num or zinc alloy metals as Kirksite, etc. 


REGULAR MOLDING PLASTER 


Sunflower Temporary Patterns A general purpose tooling plaster. Has lowest 
Molding L.E. Waste Molds expansion of all molding plasters on market. 
Lower cost than Densites. 


SPECIALTY 


Breakaway Expendable Mandrels A premium product for formation of irregular 
For Forming Plastic Casts ducts and tubes. Immersion in hot water softens 
the plaster core and permits easy removal. Col- 
ored buff for easy identification. 




















es BESTWALL 
2; BIA L 
—_-A, PLASTERS 


PHYSICAL 
PROPERTIES 











So & > & os s 
£ = > S [> SJ g J 
>= cS & .s ~~ > & = => ~ eS 
& $ 2s F ess see ese * pe 
Sunflower | 68-70 38-50 min 50-65 min 17 to.19 |.0017 -.0019 1000-1100 | 2100-2400 
Sunflower LE. | 68:70 | 38-50min. | 50-65min. [09 to.11 [0009 -.0011 | 1000-1100 | 2100-2400 





Densite K-12 | 36-37 25-35 min. | 35-45min. | 035 to .045 | .00035-.00045 | 2500-3000 | 5600-6300 
—___—_——_}+——_ - $+ —— ——}—__-________4 
Densite K-17 43-45 20-30 min. | 30-40min. | .06 to.07 |.0006 -.0007 | 2000-2500 | 5000-6000 
Densite K-20 41-43 30-40 min. | 40-50 min 10tol.2 }.01 -.012 900-1200 | 2200-2700 © 
Densite K-25 44-46 30-40 min. | 40-50 min. | .04 to.05 | .0004 -.0005 | 1900-2400 | 4800-5800 
Tooling Densite | 38-40 25-35 min. | 35-45min. | .045 to .060 | .00045-.0006 | 2500-3000 | 5600-6300 


Breakaway 110-120 40-50 min. 50-60 min 09 to.11 | .0009 - 0011 60-30 | 250-350 















































BESTWALL GYPSUM COMPANY 


Ardmore, Pennsylvania 
Plants and offices throughout the United States 


YOUR BEST BUY IS 














Save on Plastics!... 


WOLOCH offers complete 
service at the lowest rates in the Thermoplastic 
field. WOLOCH enables you to fill all your plastic needs 
from one quality source, while effecting 
considerable savings in processing and materials. 
Try WOLOCH when placing your next order. You'll be glad you did! 





For your convenience, an outline of WOLOCH services: 


Wolock Buys and Sells: 


POLYETHYLENES types. Virgin and Reprocessed: Natural and Colors 
POLYSTYRENES in Grystatsnd in Colors ms Purpose 
PO LYVI NYL C H LO Ri DE ° Virgin Resins 


Our large inventory of Polyethylene, Polystyrene, Polyvinyl 
Chloride and Nylon assures you of a ready supply of the 
finest quality thermoplastic materials for molding, blow 
molding and extrusion applications. 


WY Oock Custom Processing: 


Our plastic compounds are widely used by Toy, Houseware, Electrical, Plastic Pipe 
and other manufacturers. Combine our cost saving thermoplastic with our thorough 
experience in compounding... you will receive exact color flow and physical prop- 
erties which you specify. 


Processed in our modern plant — WOLOCH offers lowest prices in a complete range 
of superior plastic compounds for extrusion and injection molding. 


Mo lock CO., INC. 


514 West 24th Street, New York 11, New York 
Cable Address: Geowoloch, New York 
Offices & Warehouses: 


New York Newark Jersey City 
Akron 










At Woloch, personal service is our byword 


... Customer savings our aim. 
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High 
Density 
Polyethylene 
Profit - 
Parade 


GRACE OFFERS RESINS AND SERVICES 


IBEX Wels 


General Purpose Resins 


Produced to meet requirements of injection molding, general 
extrusion and sheet. Supplied in 0.960 and 0.950 densities. 
A complete range of melt indices is available in both densi- 
ties to meet particular product and processing requirements. 
Any of these resins may be obtained in natural, colors and 
black. Many are available in flame retardant compounds. 


Blow Molding Resins 


Resins tailored specifically for blow molding. Because of 
their combination of high molecular weight and lower melt 
index (0.2-0.7) they exhibit exceptional stress crack resist- 
ance, high heat resistance and maximum impact strength. 


Film Grade Resins and Compounds 


Two basic types of Grex materials are produced for film ex- 
trusion. (1) High density resins (0.950-0.960) that provide 





maximum stiffness, barrier and strength properties, includ- 
ing a white pigmented grade for packaging applications. 
(2) Intermediate density formulations (0.935-0.949) suitable 
for clear overwrap fiim (Grex 2001) and film with outstanding 
impact and tear strength (Grex 2201). 


Electrical Grade Compounds 


Designed for electrical applications in jacketing, sheathing 
and as primary insulation. The compounds are based on a 
0.950 density Grex copolymer resin in melt indices of 0.29 or 
lower. Available grades include general, solid insulation 
types in natural, black and colors; flame retardant types; 
foam grades; and cross link grades. 


Pipe Grade Compound 


Grex 50-004C is specifically designed for extrusion into pipe. 
Its density of 0.950 provides for exceptional stress crack 
resistance, good resistance to creep and excellent time to 
failure under stress. It is compounded with 2.5% carbon 
black for weatherability. 


tand upt 


f rugged use and 


look new 


10 HELP YOU BUILD PROFITS... 


CMAs SEMVIGES 


Technical Service 


Problems relating to design, fabrication and performance 
of high density polyethylene products are the business of 
Grace’s Technical Service Group. Extensive molding and test- 
ing facilities are available at our Clifton Laboratories. 


Marketing Service 


Grace is vitally interested in helping you sell your customers. 
The Marketing Services Group works with manufacturers in 
the areas of market development, sales, distribution, adver- 
tising, promotion and publicity. 


w.re.GRACE «co. 


POLYMER CHEMICALS DIVISION 


Technical Information 


The Grace literature program is designed to provide useful 
information on high density polyethylene through a series of 
convenient, up-to-date publications. A list of all Grace pub- 
lications with handy order form is available on request. 


Your Grace Technical Representative 


Your Grace representative is a polyethylene specialist whose 
first thought is to be of service to you. With the backing of 
extensive Grace resources, he can place at your command 
assistance in such fields as design, market research, manu- 
facturing, and merchandising. Whatever your needs, prob- 
lems, or ideas, the Grace representative is eager to assist you. 


Grex is the trademark for W. R. Grace & Co.'s Polyolefins. 
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Recent Developments 


Resins and molding compounds 


New resins 


@ A mechanically mixed blend of 
vinyl chloride and _ chlorinated 
polyethylene (Hostalit Z, Hosta- 
chem Corp., distrib. for Farbwerke 
Hoechst A.G.) is available in three 
grades (720, 840, 870), ranging 
from rigid to soft, to be used for 
pipe, for film, and for wire coating. 
Little or no plasticizer is required 
when the polyethylene-chloride 
mixture is processed into a fin- 
ished product, so there is no 
migration or deterioration of elec- 
trical properties. This impact- 
resistant material has exceptional 
light and weathering stability. The 
working temperature range is 
wider than was hitherto possible 
with rigid polyvinyl chloride. 

@ New coating resins (Buton, 
Enjay Co., Inc.), based on buta- 
diene polymers, are recommended 
for use in formulating industrial 
baked primers, baked top coats, 
can liners, and other surface coat- 
ing applications. Other grades of 
these resins are of interest to fab- 
ricators of reinforced plastics be- 
cause of physical and electrical 
properties, and the economic ad- 
vantage of low density. 

@ A new rubber-like material 
(Estane 5740 X1, B. F. Goodrich 
Chemical Co.) is said to be 
tougher than any other plastic and 
can be processed on molding, ex- 
trusion, calendering, and coating 
equipment. It is a poly (ester- 
urethane) elastomer, behaves as a 
typical thermoplastic, and differs 
from conventional urethanes in 
that it can be reprocessed. 

@ A new material (Polybutene-1, 
Petro-Tex Chemical Corp.), de- 
signed for heavy duty such as pip- 
ing and film, may soon be avail- 
able. It belongs to the same family 
as polyethylene and would cost 
about the same. 

@ A vinyl-acrylic copolymer solu- 
tion (Resyn 26-2404, Resin Div. 


of National Starch & Chemical 
Corp.) has exceptional utility for 
laminating or formulation of pres- 
sure-sensitive adhesives. It shows 
specific adhesion to acetate, poly- 
ester, vinyl, nylon, polyethylene, 
saran, paper, and foil. 


THERMOPLASTICS 


The round-up immediately be- 
low covers developments in ther- 
moplastics; a similar round-up for 
the thermosets and specialty ma- 
terials begins on p. 284. 


Acrylic 

@ Glass-reinforced plastic panels 
(Russell Reinforced Plastics Corp.) 
made with acrylic sirup (Lucite) 
have been used to screen an in- 
dustrial parking lot (DuPont, 
Chambers Works). The fencing 
should retain its color and high 
gloss without painting or other 
maintenance costs for years. 

@ A new high-heat resistant 
acrylic-type resin (PL 11, J. T. 
Baker Chemical Co.) retains its 
optical properties under prolonged 
exposure to boiling water (heat 
distortion temperature is higher 
than polymethyl methacrylate by 
about 50° F.). The heat resistance 
of the material seems to be due to 
increased interaction between the 
molecular chains. 

@ Three new grades have been 
added to a line of high impact 
methacrylate molding material 
(Implex, Rohm & Haas Co.). Of 
these new formulations, one (Im- 
plex B) has greater surface gloss 
for quality housings such as elec- 
tric razors; a second (Implex C) 
has improved resistance to stain- 
ing, for piano and organ keys; the 
last (Implex F) has superior heat 
resistance, for beverage vending 
machine canisters. 

@ 2-Ethylhexyl acrylate has been 
added to a line of acrylate and 


butyl acrylate (Celanese Chemical 
Co.). All these acrylate monomers 
are used in the manufacture of 
polymers for the paint, textile, and 
paper coatings and adhesives 
fields. 

@ A new lustrous acrylic-enamel- 
on-aluminum finish (Reynolds 
Colorweld, Reynolds Metals Co.) 
has been developed for mobile 
home exterior panels. The acrylic 
enamel (Lucite, Du Pont) is roller 
coated on strip for subsequent 
forming. It is virtually non-chalk- 
ing and retains high gloss and 
durability to a degree unobtain- 
able in any other coating. 


Cellulosics 


@ Cellulose propionate is cur- 
rently being offered in two new 
series (Forticel JR and Forticel 
JW, Celanese Plastics). The new 
JR series, offered in a flow range 
of (S3) to (H2), features ease of 
molding and improved cavity fill, 
particularly for larger or 
intricate parts. 

@ Continuously extruded two- 
color laminate butyrate sheeting 
for indoor and outdoor signs 
(Tenite, Eastman Chemical Prod- 
ucts) is expected to develop. Use 
of such sheeting involves vacuum 
forming sign faces and sanding 
through the top-surface color to 
allow the other contrasting color 
to show through by daylight or 
when backlighted. 


more 


Chlorinated polyether 


@ Practical methods for adhering 
chlorinated polyether sheet (Pen- 
ton, Hercules Powder Co.) to 
metal substrates have recently 
been developed. Commercial pro- 
ducers now use a straight-forward 
adhesive system and conventional 
gas welding techniques to achieve 
a strong, durable bond for tanks 
and vessels in a wide range of 
shapes and sizes. Typical uses in- 


RESINS AND MOLDING COMPOUNDS 


clude tanks for plating solutions, 
chemical milling operations, and 
the storage and handling of other 
corrosive fluids at elevated tem- 
peratures. Chlorinated polyether 
coating techniques are also ad- 
vancing. The coatings can now be 
applied by water suspension or 
solvent solutions, or by the fluid- 
ized bed process. Coated metal 
pipe designed for use by the pe- 
troleum industry is expected to 
open a broad new market for the 
polymer. 


Fluorocarbons 


@ Molded rods (Modern Indus- 
trial Plastics Inc.) 30 in. long, made 
of polytetrafluoroethylene (Tef- 
lon) and glass fiber-filled polyte- 
trafluoroethylene (Miplon #215), 
have tensile strength and elonga- 
tion superior to those of extruded 
rod. The glass-fiber filled rod has 
a minimum tensile strength of 
2000 p.s.i. and an elongation of 200 
percent. 

@ A thin skin fabricated from 
TFE fluorocarbon resins (Teflon, 
Du Pont) may have a potential 
use as an expendable heat shield 
in manned high speed rocket 
flights. At extremely high tem- 
peratures, the TFE resins turn di- 
rectly into gas, and a tremendous 
amount of heat is absorbed dur- 
ing this process. The flow of this 
gas back along the heated surface 
helps dissipate the heat further. A 
coating less than '4 in.-thick could 
provide protection for at least 2 
min. without heating a supporting 
metal sheet much beyond room 
temperature. 

@ A fast, simple method of bond- 
ing polytetrafluoroethylene (Tef- 
lon) to itself and to other materials 
is based en an activated form of 
sodium in solution (Tetra-Etch, 
W. L. Gore & Associates Inc.). The 
solution reacts with polytetra- 
fluoroethylene (Teflon) to form a 
carbonaceous film on the treated 
surface, which serves as a means 
of anchoring the adhesives. The 
compound is compatible with a 
variety of adhesives including 
epoxies, phenol formaldehydes, 
and most of the rubber and sili- 
cone types. Treatment time ranges 
from about 5 sec. to 1 min., de- 
pending upon the type of applica- 
tion and conditions. 

@ An electronic insulating mate- 
rial (Duroid 5870, Rogers Corp.), 
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composed of micro-glass fibers 
uniformly coated with polytetra- 
fluoroethylene (Teflon), was de- 
veloped for use as a high tem- 
perature circuit base stock, missile 
antenna dielectric, and microwave 
strip insulation. The new material 
is a homogeneous structure which 
permits close tolerance control, 
avoids “window” effect common to 
woven glass structures, and elimi- 
nates moisture wicking along the 
fiber. 

@ A new process (Colorite Indus- 
trial Dyers) makes it possible to 
dye polytetrafluoroethylene (Tef- 
lon) wire and parts almost any 
color without affecting either the 
physical properties of the material 
or the tolerances of the parts. Dyed 
parts will withstand temperatures 
up to 300° F. without discoloring. 
@ A new skived polytetrafluoro- 
ethylene (Teflon) tape (Kora- 
bond, Dixon Corp.) has fusible 
properties, so that when wrapped 
on wire and heated to over 620° 
F., it completely bonds to itself 
and solidly shrink-fits to the wire 
conductor. It fuses as well as the 
more expensive Type B unsintered 
extruded _ polytetrafluoroethylene 
(Teflon) tape. 

@ Chemically inert dip pipes 
(Fluoroflex-T, Resistoflex Corp.), 
consisting of Schedule 40 steel 
housing completely lined and 
jacketed with fluorocarbon (Tef- 
lon), withstand severe agitation 
and thermal shock at temperatures 
up to 500° F. Aircraft bellows for 
handling expansion, misalignment, 
and vibration in intertank’ plumb- 
ing, vapor lines, and fuel systems 
are also fabricated of fluorocarbons 
(Teflon) by Resistoflex. The bel- 
lows are designed for use at tem- 
peratures from —100° F. up to 
450° F. and are unaffected by 
oxidizers such as nitric acid and 
hydrogen peroxide and all fuels 
including exotic types. The molded 
bellows are reinforced with stain- 


TFE-fluorocarbon aircraft bellows 





less steel rings and operate over a 
wide pressure range, including full 
vacuum. 

@ Wire and cable insulated with 
TFE-fluorocarbon resins (Teflon) 
can now be marked for identifica- 
tion with recently made available 
equipment (Model KW-7, King- 
sley Machine Co.). The process 
includes an improvement in wire 
marking machines, the use of 
new black and white fluorocar- 
bon marking foils containing a 
dry formulation of fluorocarbon 
marking ingredients, and an elec- 
trical heat-set process for sinter- 
ing the markings on the marked 
wire. Marking temperatures run 
about 425° F. 

@ FEP fluorocarbon film (Teflon, 
Du Pont) can be used as a lami- 
nate over almost any kind of sub- 
strate, such as asbestos or steel, 
where its temperature range at 
continuous exposure is from —85 
to 200° C. and from —85 to 250° 
C. for intermittent service. Its out- 
door resistance is excellent. This 
film has exceptional release or 
nonstick properties for use in 
molds for plastics such as ure- 
thane, or in vacuum formed molds 
for candy. Its chemical inertness 
makes it especially valuable for 
tank and pipe lining. It also has 
properties of major importance to 
the electrical and electronic in- 
dustries. It will probably be used 
as extremely thin primary insula- 
tion in printed wiring boards, for 
high-performance flexible printed 
cables, as a capacitor dielectric, 
and many similar purposes. The 
film is heat-sealable. 


Nylon 

@ Massive nylon symmetrical 
shapes are available (The Polymer 
Corp.), weighing up to 400 Ib. and 
measuring up to 36 in. in width, 
256 in. in thickness, and 102 in. 
in length. The new shapes are ex- 
pected to expand the use of nylon 
in the metal-working and manu- 
facturing fields for such applica- 
tions as tooling fixtures, wear 
plates, and large rollers. Armored 
pressure hose (Nylaflow pressure 
hose, The Polymer Corp.), con- 
sisting of a braided outer jacket 
and a nylon inner tube, has a 
wall thickness less than one-half 
of rubber hose with equivalent 
burst strength. The hose is un- 
affected by flammable and non- 








flammable hydraulic fluids, has 
low Freon permeability, and ex- 
cellent resistance to caustics and 
almost all organic solvents. 

@ Continuous lengths of nylon 
pressure tubing (U.S. Gasket Co., 
Plastics Div. of The Garlock Pack- 
ing Co.), in a wide variety of 
diameters and wall thicknesses, 
are now available on an off-the- 
shelf basis. The tubing is used in 
high-pressure fluid and pneumatic 
service, and in other applications 
where friction is a problem and 
lubrication impossible or imprac- 
tical. 

@ Nylon 11 resins, which have 
received broad acceptance in 
Europe, will soon be marketed in 
the United States (Belding Cor- 
ticelli Industries, subsidiary of 
Belding Heminway Co., Inc., by 
agreement with Organico S.A. of 
France). The type 11 nylon resins 
are derived from the castor bean 
and have the same outstanding 
physical properties of the domesti- 
cally produced nylon resins, in- 
cluding dimensional stability of 
moldings resulting from low total 
moisture absorption, good electri- 
cal properties, and a broad tem- 
perature range for forming which 
makes possible the production of 
unusually large pieces. 


Polyethylene 

@® A new linear polyethylene 
resin (Marler TR-101, Phillips 
Chemical Co.) produces a film 


with a burst strength superior to 
conventional strength polyethyl- 
ene or kraft multiwall bags. 7-mil 
bags have demonstrated a burst 
strength 2% times that of 10-mil 
conventional PE, 38% more tensile 
strength and 25% improved mois- 
ture barrier properties. Weight 
savings realized from the thinner 
film come to 800 Ib. over kraft 
paper in a carload lot of about 
1500 bags and as much as 240 Ib. 
over conventional PE. 

@ Non-exclusive licenses are 
available for the manufacture of 
filled chemically cross-linked poly- 
ethylene (General Electric Co.), 
which exhibits good tensile 
strength, particularly at high tem- 
peratures. It is suitable for hot- 
strength films and tapes, molded 
industrial parts, and wire and 
cable insulation and piping. 

@ A new polyethylene coating 
resin (Petrothene 205-15, U.S. In- 


dustrial Chemicals Co.), with a 
density of 0.924 and a melt index 
of 3.0, adheres well to a wide 
variety of substrates and provides 
100% greaseproofness at a lower 
coating weight than other resins of 
similar melt index and density. 

@ Snap-on intake covers for use 
on the cowling of jet planes are 
being formed of high-density 
polyethylene (Marlex, Phillips 





Polyethylene snap-on jet cover 


Chemical Co.). The covers (as 
manufactured by Thermo-Plastic 
Products Co.) are light in weight, 
equally suitable for tropical or 
arctic use, and need no mainte- 
nance. They are tested and ap- 
proved for durability, tensile 
strength, and safety for personnel 
and equipment. 

@ Clarity and gloss of blown film 
can be substantially improved by 
installing a sleeve-like annealing 
chamber or “chimney” around the 
blown film tubing between the ex- 
truder die and the air ring cham- 
ber (U.S. Industrial Chemicals 
Co.). The “chimney” can be made 
of any simple inexpensive mate- 
rial and may be constructed in two 
sections, or hinged, permitting in- 
stallation during the extrusion 
process. 

@ A polyethylene resin with fra- 
grance (Poly-Scent, U.S. Indus- 
trial Chemicals Co., Div. of Na- 
tional Distillers & Chemical Corp.) 
can be used for film to give such 
aromas as “clean linen,” candy, 
orange, pine, and even onion. It 
is available as a resin in concen- 
trate for dry blending with con- 
ventional polyethylene. 

@ Using a low molecular weight 
polyethylene (Semet-Solvay Pet- 


rochemical Div., Allied Chemical 
Corp.) as the carrier, special fra- 
grances can be imparted to ex- 
truded film and sheeting, as well 
as to molded products. 

@ Polymorphous film grade poly- 
ethylene resin (Spencer Chemical 
Co.) has about 50% crystallinity 
combined with small crystallites. 
The crystals are small to give 
clarity, and the degree of crystal- 
lization remains low enough to 
give toughness. General-purpose 
film made from this resin gives 
improved impact, puncture resist- 
ance, lack of straight-line tear, 
high clarity and lack of haze. 

@ A new powdered polyethylene 
(Microthene, U. S. Industrial 
Chemicals Co., Div. of National 
Distillers & Chemical Corp.) is 
suggested for such uses as coat- 
ings for textiles, metal, paper, 
glass, and wire, and additives for 
wax or polishes. The powder is 
available in two types: one, solu- 
tion-processed, is small mesh in 
the 200 range; the second, a 50 to 
200 mesh material, is mechanically 
ground. 

@ A new general-purpose, film 
compound _ series (DFD-0350, 
Union Carbide) that combines 
high clarity and high impact with 
excellent extrudability has been 
introduced. Density is 0.924 and 
melt index is 1.2. The company also 
offers a complete family of extru- 
sion coating resins encompassing 
the full density range. Included in 
this family are: DFDA-0700 (den- 
sity—0.93, melt index—4.6) ; DFD- 
3200 (density—0.92, melt index— 
4.0; and DGDD-7401 (density 
0.95, melt index—6.5). 

@ Nine toys (Eldon Mfg. Co.) 
made of high-density polyethyl- 
ene (Fortifler, Celanese Plastic 
Co.) carry a one-year guarantee 
against breakage, backed up by 
free repair or replacement of dam- 
aged goods. 

@ A high-density polyethylene 
coating material (DGDD-7401 
Natural, Union Carbide Plastics 
Co.), for use in multiwall bags, 
virtually cuts in half the coating 
weights required to give paper im- 
permeability to moisture, grease 
and oils. It can be extruded at 
good speed in coating weights as 
low as 6 Ib. per ream. Shipping 
bags (International Paper Co.) 
with coatings extruded from this 
material are especially suited for 
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such “thirsty crystal” materials as 
calcium chloride, fertilizers, and 
certain resins and compounds. 

@ Licenses are available (Spen- 
cer Chemical Co.) for a low-cost 
method (Engel Process, Vaessen- 
Schoemaker Co.) of fabricating 
large articles, such as boats or 
bathtubs, with a special type of 
powdered polyethylene or other 
thermoplastics. The process in- 
volves fusing of powdered mate- 
rial in an oven and can be adapted 
to forming hollow articles of large 
size in an inexpensive mold. 

@ Dairy wax containing 142% 
polyethylene (Semet-Solvay Pe- 
trochemical Div., Allied Chemical 
Corp.) shows no settling after be- 
ing stored for 16 hr, at 150° F., as 
compared to 50 to 70% separation 
in waxes formulated with conven- 
tional polyethylenes. Polyethylene, 
now widely used in premium dairy 
waxes gives cartons a_ smooth, 
even, tougher finish with, a plastic- 
like feel. 

@ Inks, paints, lacquers, and coat- 
ings (National Cleveland Corp., 
Plastics Chemical Div.), for use on 
flexible or rigid polyolefins, re- 
quire no pretreatment of material 
before application in some cases. 
@ Ice rink tubing (National Tube 
Div., U.S. Steel Corp.), made of 
high density polyethylene (Hi- 
Fax, Hercules Powder Co.), con- 
tracts only 7 in. over a 185 ft. 
length, as the refrigerant it carries 
drops to around 20° F. The tubing 
is produced in 185-ft. coils—weigh- 
ing 13 lb.—and eliminates the need 
for joints. 

@ Oriented polyolefins (Goodrich- 
Gulf Chemicals), of a high-density 
type not previously manufactured 
in the United States, will be pro- 
duced in a new plant to be com- 
pleted late this year. Specific char- 
acteristics, including resistance to 
environmental stress cracking and 
heat, will be built into the new 
product which is designed to be 
particularly suitable for bottles, 
pipe, and wire insulation. 

@ Flexible lacquer (Rubba, Inc.) 
for decorating polyethylene sheet- 
ing and molded products will not 
chip or core off through use or 
handling. The lacquer may be ap- 
plied with conventional equipment 
to treated or untreated polyethyl- 
ene, and dries in a few minutes. It 
is as flexible as polyethylene itself 
and has good abrasion resistance. 
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@ A new polyethylene resin 
(Poly-Eth 2905, Spencer Chemi- 
cal Co.), designed primarily for 
overwrapping, has a density of 
0.940, permitting it to be extruded 
into film of adequate stiffness for 
a wide range of applications. 

@ A new 0.940 density resin 
(Polymer Chemicals Div., W. R. 
Grace & Co.) is suggested for 
overwrap applications and pack- 
aging bags. Its advantages over 
lower-density polyethylene films 
are more stiffness for better han- 
dling on automatic equipment and 
improved barrier properties. A 
0.960 density resin (Polymer 
Chemicals Div., W. R. Grace & 
Co.) is intended for extrusion of 
heavy-gage film to replace paper 
carton stock and for production 
of thermoformed packages with 
heat-sealed lids. It can be chilled- 
roll extruded into rigid film of 
sheet with high gloss. 

@ A new process (Plastic Papers 
Inc.) for coating paper, board, and 
foil with polyethylene is known 
as contour coating. It consists of 
dissolving polyethylene in a sol- 
vent, then flowing the homoge- 
neous solution uniformly onto the 
substrate material. The solvent is 
then completely removed, the 
polyethylene remaining as a uni- 
form, continuous film on the back- 
ing. Advantages resulting from the 
use of this process are absence of 
pin holes, cleanliness, superior 
bond, uniform barrier qualities, 
crease resistance, and elimination 
of overweight coatings. 

@ By steel to 
high-density polyethylene for the 
seat side shields of a new 1960 
car (Ford Motor Co.), it was 


switching from 





Finishing PE auto seat shields 


found possible to reduce part cost 
by one-third, cut weight per car 
by about 3 lb., and gain perform- 
ance characteristics unobtainable 
with metal components. Success 
of application was so phenomenal 
that other car makers are seri- 
ously thinking of following suit 
with plastics. 
@ Three new polyethylene paper 
coating resins (Petrothene 200-2, 
201-2, and 203-2, U.S. Industrial 
Chemicals Co.) display a marked 
improvement in adhesion and 
draw-down characteristics, as well 
as a reduction in neck-in, smok- 
ing, coating temperatures and 
polymer build-up at the die. These 
resins have been extruded onto a 
variety of subtrates, including 
paper, paperboard, foil, and cello- 
phane. 
@ A new marking and decorating 
ink (Rubbagrip, Rubba Inc.), for 
use on treated or untreated poly- 
ethylene, remains permanently 
flexible and does not chip when 
flexed. 
@ A new resin (TR-101, Phillips 
Chemical Co.) for heavy-duty 
film is suggested for fertilizer bags 
and tarpaulins. In a 6- or 7-mil 
thickness it will give the same per- 
formance as 10-mil conventional 
film and is competitive with multi- 
wall bags. Other new specially 
tailored resins include one for bot- 
tles (TR-201), which contains 
anti-oxidizing agents, a pipe resin 
(TR-212) approved by NSF, and 
a conduit resin (TR-213), all for- 
mulated for their particular jobs. 
@® Two new polyethylene com- 
pounds (Union Carbide Plastics 
Co.) eliminate dust attraction of 
injection molded articles and have 
all the other properties needed for 
the production of high-quality 
housewares. One (DPD-7366) has 
good low-temperature toughness 
and improved rigidity. The second 
(DNDA-0401) is a high-flow gen- 
eral-purpose anti-dust house- 
wares material which has less 
rigidity. 
@ A new series of film grade 
polyethylene resins (Poly-Eth 
5155, 5165, and 5175, Spencer 
Chemical Co.) give a balance of 
high clarity and gloss with unusual 
strength and ease of processing. 
The resins have a density of 0.922 
with a melt index of 2. They can 
be used for either blown or flat 
(Continued on page 283) 





Acetal resins 


By E. F. HAMILTON, JR.* 


| two and a half years of 
extensive field evaluation, com- 
mercial production of acetal resin 
(Delrin!) was announced Janu- 
ary 1, 1960. The molecular struc- 
ture of the polymer is that of a 
linear acetal, consisting of un- 
branched polyoxymethylene 
H 


H 
chains (—O—C-O-C-) 
H H 


of great length, normally averag- 
ing more than 1000 CH.O units. 

The high crystallinity and melt- 
ing point (347° F.) of the resin 
accounts for an excellent com- 
bination of properties which 
makes it a suitable replacement 
for metals in numerous applica- 
tions. High strength and stiffness, 
good fatigue life, exceptional re- 
silience, and toughness combine 
with low moisture sensitivity, 
high solvent resistance, and ex- 
cellent electrical characteristics to 
give the material a high degree of 
versatility. A major feature of the 
polymer is its retention of these 
properties at elevated tempera- 
tures. Applications which are now 
in commercial use have sub- 
stantiated early laboratory tests, 
which indicated that the resin 
would be excellent for producing 
automotive, appliance, machinery, 
and consumer items. 


Injection molding powders 
(Delrin 500) and extrusion pow- 
(Delrin 150) are available 
in natural and colored composi- 
tions. Natural Delrin is an opaque 
white, which makes possible an 
unlimited number of colored com- 
positions. Its colorability is excel- 
lent; colored products have a 
sparkle and brilliance believed to 
result from its high crystallinity. 

The colors of the 500 and 150 
materials retain their strength 
properties well on outdoor expo- 
sure, but tend to chalk. However, 
a line of UV stabilized colors with 
good weatherability is offered in 
the Delrin 507 and 157 series. 


ders 


Properties 

Typical properties of acetal 
resin are given in the Plastics 
Properties Chart, opposite p. 600. 
The extrusion grade material has 
the higher elongation and impact 
strength; consequently, it is 
tougher than the molding grade. 
Other than these differences, the 
two compositions have the same 
properties. 

Mechanical: One of the strong- 
est and _stiffest thermoplastics, 
Delrin has a tensile strength at 
room temperature of 10,000 p.s.i., 
with no true yield point, and a 
flexural modulus of 410,000 p.s.i. 
Moisture has slight effect, chang- 
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1, below). Strength retention at 
elevated temperature is usually 
good: even at 200° F. tensile 
strength is 6000 p.s.i. and flexural 
modulus is 180,000 p.s.i. 

In creep resistance, particularly 
under prolonged high loadings and 
humidities, acetal resin shows a 
pronounced superiority over most 
typical thermoplastics. Its creep 
resistance is demonstrated in Fig. 
2, below, which shows the stress 
relaxation of an interference fit 
stored at 200° F. Resistance to 
creep is also reflected in high 
fatigue endurance limit, which at 
room temperature and 100% rela- 
tive humidity is 5000 p.s.i., and is 
still 3000 p.s.i. at 150° F. Lubri- 
cants and water, according to 
tests, have little effect on the 
fatigue life of the acetal. 

For its strength and stiffness, 
this polymer is one of the tough- 
est, most resilient thermoplastics 
known. Of striking importance is 
the slight effect of temperature 
on its toughness: the Izod impact 
strength is essentially constant 
from —40 to 212° F. Moisture also 
has little effect on the toughness 
of the acetal resin. 

Chemical resistance: This acetal 
resin is unusual among thermo- 
plastics in its resistance to organic 
solvents. There are no 
solvents at room temperature. This 
property gives it excellent stain- 
resistance at room temperature for 
foods such as tea, catsup, vinegar, 
margarine, lemon juice, beet juice, 
and mustard, as well as resistance 
to such industrial materials as oils, 
greases, typewriter ribbon inks, 
and hectograph duplicating mas- 
ters. On the other hand, the poly- 
mer is not recommended for con- 

tact with strong acids and bases, 


common 





500 1000 
TIME (HRS.) 


Fig. 1 (left): Flexural modulus of acetal vs. temperature 
and moisture. Fig. 2 (above): Creep resistance is shown 
by stress relaxation curve of rod forced into a 0.009-in. 
smaller hole, Pieces exposed to 200° F., then cooled; 
force to remove measured at room temperature 
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Iron and aluminum (right) are being re- 
placed by acetal (left) in the design of 
quick disconnect couplings used on the 
cir-brake systems of truck-trailer equip- 
ment. Acetal lowers production costs, 
eliminates jamming and spring breakage, 
and offers lighter weight, corrosion re- 


sistance, and non-sparking characteristics 


Acetal fishing rod collet (shown in cut- 
away) has replaced aluminum primarily 
because resiliency of the plastic permits 
greater conformation with other rod and 
handle parts for firm locking action 


Acetal matches the physical properties of metal in door knobs, with the 
added advantages of integral color and moldability. Hardware manu- 
facturers are watching closely as acetal moves into this lucrative field 
which was once dominated almost exclusively by metal. 


Rings of acetal (top) are now used in place of steel balls (bottom) 
for bearings in a new line of gravity wheel and roller conveyors. 


The acetal rings eliminate noise and corrosive wear; provide weight 
savings of better than 50%; require only initial lubrication (they do 
not require any lubrication after steam-cleaning); and are spark-proof 


Low coefficient of friction offered by bilge pump 
housing molded of acetal (right) has increased 
service life of rubber impeller used in pump ten-fold 
The through-huli connector (assembled, left; unas- 
sembled, center), was formerly produced in brass, 
is now injection molded of acetal 








and tests should be run on specific 
applications for use in weak acids 
and bases. 

Dimensional stability: The low 
moisture absorption of this ma- 
terial gives it excellent stabil- 
ity. After equilibrium has been 
reached at room temperature, the 
polymer increases in dimension 
only 1 mil/in. in going from 0 to 
50% relative humidity, and only 
4 mils/in. when totally immersed 
in water. 

Abrasion and frictional resist- 
ance: The abrasion resistance of 
the polymer is generally superior 
to other thermoplastics, with the 
exception of nylon. It exhibits 
clean wearing characteristics and 
particles from the abrading sur- 
face generally do not embed in 
the acetal resin. 

The hard, smooth surface of 
acetal gives it a slippery feel. Its 
coefficient of friction on steel is 
very low (0.1 to 0.3 by inclined 
plane test) and shows little varia- 
tion from 73 to 250° F. and under 
loads up to 2500 p.s.i. Its static 
and dynamic coefficients are equal, 
hence the phenomenon of slip- 
stick has not been observed. 

Electrical: Excellent electrical 
properties are combined with the 
exceptional mechanical character- 
istics of acetal resin. Low dissipa- 
tion factor and dielectric constant 
prevail over a wide range of fre- 
quencies and up to temperatures 
of 250° F. The polymer maintains 
its good electrical properties under 
high humidity exposure and after 
immersion in water. This resin 
should prove to be an ideal insu- 
lator for applications where good 
electrical properties are required 
in conjunction with high strength, 
abrasion resistance, dimensional 
stability, and property retention 
at high temperature. 


Processing 


Acetal resin is best suited to 
processing by injection molding 
and extrusion. A large variety of 
shapes and forms, including sheet, 
pipe, tubing, and rod, can be pro- 
duced on conventional extruders. 

Fabrication by hot-gas, hot- 
plate, and resistance - welding 
methods works well with acetal. 
Standard commercial fastening 
devices can be used such as ex- 
plosive rivets and self-tapping 
screws. Of the latter, thread- 


cutting types ASA F or T are 
recommended. Fastening can also 
be done by nailing or cementing. 
Although cementing is difficult 
because of the resin’s excellent 
solvent resistance, several com- 
mercial adhesives can be used 
where bonds of acetal to acetal 
or to other substrates are desired. 

Machining qualities are simi- 
lar to free-cutting brass and per- 
mit the production of parts on 
automatic screw-cutting machines. 
These qualities also enable shap- 
ing by filing, surface-grinding, and 
similar operations. High gloss can 
be imparted by standard polishing 
techniques. 

Spray-applied commercial lac- 
quers using the conventional in- 
dustrial technique of a prime top 
coat system followed by a 310° F. 
baking period produce finishes of 
beautiful appearance on molded 
acetal parts. These coatings suc- 
cessfully pass the pressure-sensi- 
tive tape adhesion test commonly 
used in the paint industry. Parts 
can also be vacuum metalized, 
printed by direct or screen 
process or hot stamped. 


Applications 


Impellers and other components 
for domestic water pumps, which 
must retain high strength and 
stiffness on continuous exposure 
to water, take full advantage of 
the combination of low moisture 
absorption and high strength and 
stiffness of this resin. A two-piece 
molded impeller for a multi-stage, 
deep-well pump introduced a 
while back is a good illustration. 
Prongs and mating holes are pro- 
vided for permanently joining the 
two halves by applying a heating 
tool which simultaneously, in one 
quick production step, upsets a 
head on each of the prongs. This is 
a fast and economical method for 
joining two molded acetal parts. 

The high strength, stiffness, and 
resiliency, with excellent fric- 
tional characteristics are proper- 
ties which permit acetal resin to 
be used in zippers. In addition, the 
smooth action of the zipper is not 
hampered by high humidity, nor 
destroyed by corrosive salt spray. 
It will withstand laundering and 
dry cleaning without damage. 

An automotive instrument clus- 
ter in acetal is almost 80% lighter 
in weight than zinc which is nor- 


mally used, and thereby offers a 
reduction in shipping cost and 
ease of handling during assembly. 
The ability to hold self-tapping 
screws without subsequent loos- 
ening due to creep or stripping is 
very important in this application. 

In applications involving friction, 
it is often possible and economi- 
cally desirable to make the molded 
object serve as its own bearing. 
A table-top conveyor in acetal 
would have this “two-in-one” fea- 
ture because of the antifriction 
properties and corrosion resistance 
of its molded acetal parts. 

Lawn mower and push cart 
wheels are other examples where 
this “two-in-one” principle can 
be used. 

A complete run-down on some 
of the newer applications for 
acetal—most of them as a re- 
placement for metal—is shown 
on p. 65. 
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Acrylics 


ME oocone:s and polymers of 


acrylic, substituted acrylic, and 
methacrylic acids, their salts, 
esters, and other derivatives, such 
as nitriles and amides, make up 
the acrylic family. 

Acid monomers and polymers: 
Acrylic acid, CH,=CHCOOH, is a 
corrosive, weak acid, available in 
essentially anhydrous form (gla- 
cial). Reactions of acrylic acid 
are typical of normal acid func- 
tions (ester, salt, anhydride, and 
acid chloride formation) and of 
the unsaturated function (addi- 
tion of halogens, amines, mercap- 
tans; Diels-Alder reaction). All 
reactions are qualified by the 
molecule’s polymerizable nature. 

Polyacrylic acid, available as an 
aqueous different 
viscosity grades and as an anhy- 
drous powder, is a water-soluble 
polymer that gives hard, brittle, 
clear films. This product is capa- 


solution in 


ble of undergoing chemical reac- 
tions involving the acid function, 
such as salt formation and esteri- 


fication, insolubilization being 
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achieved in the latter instance by 
the use of polyfunctional alcohols. 
Methacrylic acid, available in an- 
hydrous form, is similarly amen- 
able to reaction of the two func- 
tional groupings in the molecule 
as well as to polymerization. 

Both acrylic and methacrylic 
acid are used in the modification 
of the properties of polymers 
through incorporation of varying 
amounts of these monomers in 
copolymerization reactions. Im- 
proved hardness, solvent resist- 
ance, and increased hydrophilicity 
may be obtained. Introduction of 
the acid group permits vulcaniza- 
tion of the polymer with zinc 
oxide. 

Salts: Monomeric salts may be 
prepared by neutralization of the 
corresponding acid or by suitable 
saponification of the appropriate 
monomeric ester. Solid sodium 
methacrylate is now available. 

Polymeric acrylic salts may be 
prepared by 1) neutralization of 
the polymeric acids; 2) polymeri- 
zation of the monomeric salts; 3) 
saponification of the polymeric 
acrylic esters; and 4) alkaline hy- 
drolysis of the polymeric nitrile. 


ACRYLIC SHEET CAN BE MADE INTO SIGNS... 
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. such as this illuminated restaurant sign made up of acrylic modular panels 
alternately backlighted. Lantern at top is also fabricated of acrylic 


ACRYLICS 


For example, sodium polyacrylate 
made by the saponification of 
polyacrylonitrile is available from 
many sources. The potassium and 
ammonium salts are also pro- 
duced. The polymeric saits are 
water-soluble polyanionics, giving 
hard, brittle, clear, hygroscopic 
films. In the presence of other 
cations, they show ion-exchange 
reactivity. The presence of acrylic 
salts as components of a copoly- 
mer system may affect the prop- 
erties of the product so formed by 
alteration of the hydrophilic na- 
ture of the polymer, by insolubili- 
zation with polyfunctional cations, 
or by modifying hardness and 
brittleness. 

Esters: A wide range of mono- 
meric acrylic esters is available, 
with large quantities of methyl 
and ethyl acrylates and methyl 
methacrylate now being pro- 
duced. Other available esters in- 
clude butyl, 2-ethylbutyl, 2-ethyl- 
hexyl, octyl, methoxyethyl, 
ethoxyethyl, 3-ethoxypropy! and 
2-diethylaminoethyl] acrylates and 
ethyl, butyl, hexyl, cyclohexyl, 
decyl-octyl, lauryl, stearyl, 2- 
dimethylaminoethyl, 2-diethyl- 
aminoethyl and _ t-butylamino- 
ethyl methacrylates, ethylene 
dimethacrylate, and polyethylene 
glycol dimethacrylates. These 
esters are capable of undergoing 
reactions of the ester group, and 
of the unsaturated system, in- 
cluding polymerization. Variation 
of the molecular make-up of 
copolymers, involving different 
acrylate and methacrylate esters 
as well as other monomers, allows 
wide physical variations. 

The polymeric esters may be 
considered on the basis of the fol- 
lowing polymerization methods: 

1) The monomeric esters can 
be polymerized in bulk by casting 
techniques to give sheet materials. 

2) Suspension polymerization 
of the monomeric esters has been 
used to prepare molding powders. 
The polymer can be produced in 
discrete particles of well-defined 
dimensions by control of the poly- 
merization conditions. The mold- 
ing powders are formed into hard, 
transparent, clear objects by ap- 
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. in which the abilities of acrylic to resist breakage and corrosion and to 
transmit and diffuse light efficiently are proven advantages. The lighting panels 
above are installed in the waiting room of a large airlines terminal 


plying heat and pressure in molds 
that are of the desired shape. 

3) A third method involves the 
polymerization of acrylic esters 
in organic solvents. A large range 
of solvents has been used for the 
preparation of soluble polymers, 
the properties of which permit 
application in coating, adhesive, 
and lubricating oil compositions. 
By using different esters and 
combinations of esters, and modi- 
fications in the polymerization 
conditions, polymeric compositions 
having various solubilities result. 
These produce films that range 
from hard and brittle to soft and 
tacky. 

4) By using emulsion polymer- 
ization techniques, a fourth type 
of polymer system has been made 
available. These stable disper- 
sions of discrete particles of acry- 
lic polymers may form films on 
drying. Depending upon the par- 
ticle size of the polymer as well as 
upon its chemical composition, 
durable films may be obtained 
with varying hardness and tack. 
Reports have been published of 
methyl methacrylate and _iso- 
propyl acrylate polymers of regu- 
lar configuration. Both the amor- 
phous and crystalline forms pos- 
sess physical properties which are 
different from those of the con- 
ventional polymer. Such differ- 
ences suggest new applications. 

Nitriles: Acrylonitrile monomer 
is readily available from multiple 


sources. The monomer is a liquid 
capable of ready polymerization, 
and is reactive by virtue of both 
its carbon-to-carbon unsaturation 
and its nitrile function. Polymer- 
ization, which may be effected in 
aqueous suspension or in solution, 
provides the basic material for 
the preparation of fibers (see 
Fibers Chart starting on p. 642 for 
properties, trade names, and 
sources). Polyacrylonitrile is 
soluble in such solvents as di- 
methyl formamide, ethylene car- 
bonate, tetramethylene sulfone, 
and aqueous solutions of thio- 
cyanate salts, and may be formed 
into fibers by extruding a poly- 


mer solution into a coagulating 
bath such as water. Polyacry- 
lonitrile may also be hydrolyzed 
with acid, caustic, or ammonia to 
form water-soluble hydrolysates 
as indicated previously in the dis- 
cussion of polymeric acrylic salts. 
Acrylonitrile is not amenable to 
bulk polymerization, since the 
polymer is insoluble in the mono- 
mer. Acrylonitrile is useful in 
copolymer systems to improve 
such properties as solvent resist- 
ance and hardness. Examples in- 
clude copolymers of acrylonitrile 
with butadiene, styrene, and vinyl 
chloride. 

Amides: Acrylamide and meth- 
acrylamide are available as solid 
materials. Both the monomers and 
derived polymers are susceptible 
to alkaline hydrolysis with the 
formation of ammonia and the 
corresponding acrylic salt. In ad- 
dition, the amide function can be 
modified by reaction with form- 
aldehyde to produce methylol 
acrylamide and methylene-bis- 
acrylamide; both are currently 
available. Also available is N- 
tert-butyl acrylamide. Poly- 
acrylamide has been introduced 
as an industrial flocculant. 

Alpha-halogenated esters: The 
methyl alpha-chloracrylate, de- 
rived from methyl acrylate, has 
been investigated extensively as 
a material that affords, on poly- 
merization, a hard, clear, trans- 
parent sheet with a high softening 
point and resistance to surface 
abrasion. 

Alpha-cyano 


ester: 


Methy] 


. . « OR FORMED INTO SKYLIGHTS 


. that offer minimum 
maintenance requirements, 
reduced breakage, and 
good light transmission. 
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alphacyano-acrylate is a readily 
polymerizable component of ad- 
hesive formulations. 

The above chemical classifica- 
tion of the acrylics indicates the 
wide variety of properties that 
are obtainable with such mate- 
rials. There are many instances in 
which minor proportions of acry- 
lic monomers are useful in modi- 
fying the properties of polymer 
systems based on monomers other 
than acrylics. The following dis- 
cussion of end uses will not in- 
clude materials made with acrylic 
monomers in minor proportions, 
such as the butadiene rubbers, 
and copolymers with vinyl chlor- 
ide and vinyl acetate, or with 
styrene. 


Applications 


Sheets and molding powders: 
The properties exhibited by solid 
acrylic polymers, such as crystal 
clarity, high impact strength, 
formability, and resistance to sun- 
light, weather, and most chemi- 
cals, have led to widespread use 
in military and civilian applica- 
tions. The fields of usefulness 
have also been broadened by 
availability of the acrylic ma- 
terials in transparent, translucent, 
and opaque colors. 

Acrylic sheet is the standard 
transparent material for canopies, 
windows, instrument panels, and 
searchlight and landing light 
covers on aircraft. Large sheets, 
edge-lighted, are used as radar 
plotting boards in shipboard and 
ground control stations. To keep 
pace with the increasingly severe 
service requirements of pressur- 
ized jet aircraft, new grades of 
acrylic have been developed that 
have improved resistance to heat 
and crazing. The stretching tech- 
nique has made possible enhanced 
resistance to both crazing and 
shattering. 

In the general field of merchan- 
dising, acrylics have become a 
major sign material for faces and 
letters, particularly for outdoor 
use where weather resistance is 
important. In addition, 
are used for counter 


acrylics 
dividers, 
transparent demonstration models 
of household appliances and in- 
dustrial machines, display fixtures 
and cases, and vending machines. 
The ability of acrylics to resist 
breakage and corrosion, and to 





transmit and diffuse light effi- 
ciently makes them beneficial in 
industrial and architectural appli- 
cation. Industrial window glazing, 
safety shields, inspection windows, 
machine covers, and pump com- 
ponents are some of the uses 
commonly found in plants and 
factories. Dome skylights formed 
from acrylic sheet are an increas- 
ingly popular means of admitting 
daylight through the roofs of in- 
dustrial, commercial, and public 
buildings and of private homes. 
Acrylics are employed to good 
advantage as the diffusing med- 
ium in lighting fixtures and large 
luminous ceiling areas. . Shower 
enclosures and decorative parti- 
tions are other well-established 
applications. An expanding devel- 
opment is a window glazing panel 
with integrally formed louvers for 
the control of sun and sky glare. 
In molding powder form, acry- 
lics are used extensively for the 
manufacture of automotive parts, 
such as taillight and stoplight 
lenses, medallions, nameplates, 
dials, instrument panels, and sig- 
nal lights. The beauty and dura- 
bility of molded acrylic parts have 
led to their wide use for name- 
plates, control knobs, dials, and 
handles on all types of home ap- 
pliances, for pen and pencil bar- 
rels, and personal accessories such 
as hairbrush backs. Covers for 
fluorescent street lights, jukebox 
panels, TV implosion shields, and 
other large-section moldings are 


being produced from acrylic pow- 
der. The extrusion of acrylic 
sheet from molding powder is 
particularly effective in the pro- 
duction of thin sheeting. Ex- 
truded sheets have also been 
employed with success in sign- 
lighting, glazing, partitions, and 
shower enclosures. 

Advantage is taken of the trans- 
parency, strength, light weight, 
and edge-lighting characteristics 
of acrylics in the fields of hospital 
equipment, medical examination 
instruments, and orthopedic de- 
vices. The use of acrylic polymers 
in the preparation of dentures is 
an established practice. The em- 
bedment of normal and pathologi- 
cal tissues in acrylics for preser- 
vation and instructional use is an 
accepted technique, which has 
been extended to include embed- 
ment of industriat machine parts 
as sales aids, and the preparation 
of various types of home decora- 
tive articles. 

Elastomers: The use of various 
members of the acrylic family in 
synthetic rubber formulations 
may be exemplified by a copoly- 
mer of ethyl acrylate with about 
5% of a chlorine-containing mon- 
omer such as chloroethyl vinyl 
ether or chloroethyl acrylate. The 
vulcanized products combine out- 
standing heat resistance and oil 
resistance, and have found widest 
use as gaskets for automatic 
transmissions for gasoline engines. 
Vulcanizates of fluorinated acry- 
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rosive liquids (left) is turned 
on a milling lathe from an 
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lics are said to offer advantages in 
toughness and durability. Acry- 
late-acrylonitrile copolymers are 
also being manufactured for use 
as vulcanizable elastomers. The 
use of acrylonitrile in the nitrile 
rubbers continues to offer prod- 
ucts of superior solvent resistance 
and durability. Polyblends of 
acrylonitrile-styrene resins with 
butadiene-acrylonitrile rubbers 
are used for pipes and fittings in 
industrial applications in which 
resistance to alkali and acid is re- 
quired. 

Ion exchange resins: Cation ex- 
change resins may be produced by 
the polymerization of methacrylic 
acid in the presence of cross-link- 
ing agents, such as di-vinylben- 
zine. 

Textiles: Studies of acrylic 
fibers, such as Orlon and Acrilan, 
have been concerned with modi- 
fications in molecular formulation 
to achieve greater dye receptivity, 
and mechanical modifications to 
reduce fibrilation and subsequent 
apparent color variations in dyed 
fabrics. Blends of polyacryloni- 
trile with such fibers as wool, 
rayon, and acetate provide a 
means of obtaining mixed fibers 
with the dyeability and other 
properties characteristic of the 
fiber types present in the blend. 
Certain synthetic fiber blends 
have been developed to simulate 
fur. Modification of cotton to give 
improved characteristics, such as 
fungus resistance and higher heat 
resistivity, has been achieved by 
treatment with acrylonitrile. 

Acrylics are established mate- 
rials for sizing fibers, with poly- 
acrylic acid used extensively in 
the nylon field. Acrylate disper- 
sions provide highly desirable 
types of finishes. Applied to cotton 
and rayon, they contribute a 
firmer hand, improved tensile and 
tear strength, and better abrasion 
and wear resistance. They are not 
easily removed by washing. Uses 
of an acrylic backing for uphol- 
stery fabric is an _ established 
practice. Acrylic dispersions have 
also found application as binders 
for nonwoven fabrics. 

Coatings: Acrylic emulsion 
paints constitute a major expand- 
ing development. Specifically rec- 
ommended for durability of finish, 
lack of odor, speed of drying, and 
ease of application, both the emul- 
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sion and compounded paints for 
interior and exterior use in pig- 
mented formulations are avail- 
able. Some formulations have 
been suggested for use over damp 
surfaces. Exterior use over 
masonry is an expanding appli- 
cation. Acrylic automotive finishes 
represent a growing field; en- 
hanced durability and prolonged 
retention of luster are achieved, 
particularly with pastels. A ther- 
mosetting acrylic-base coating for 
appliances is also available. 

For application by either spray- 
ing or brushing, acrylic coating 
solutions in organic solvents are 
available in types that give almost 
any desired range of hardness or 
tackiness, with clarity and dura- 
bility a prominent feature. These 
acrylic coatings are for both dec- 
orative and protective uses, the 
scope of application ranging from 
protection of art treasures to 
resin treatment of raincoats. Dec- 
orative and metalized coatings 
can also be applied to plastics 
articles to enhance their appear- 
ance. Other coating applications 
include the use of water-soluble 
acrylic polymers in the thickening 
of resin-based coating formula- 
tions to a predetermined viscosity. 
In addition, such acrylic mono- 
mers as tetraethylene glycol di- 
methacrylate are used in coating 
and filling compositions, and as 
vulcanizable plasticizers in plasti- 
sol formulations. 

Paper: Acrylic dispersions are 
used for clear, greaseproof paper 
coatings, as binders for clay coat- 
ings, and as adhesives. 

Adhesives: Acrylic monomers 
find application as components of 
copolymers used in making pres- 
sure-sensitive tapes and bonding 
agents. They improve aging char- 
acteristics and adhesion. 

Leather: Acrylic dispersions are 
used in leather-finishing applica- 
tions. As a base coat for cellulose 
finishes, the acrylics produce per- 
manently flexible and strongly 
adhering coatings. When dry, these 
are no longer water-dispersible, 
but are soluble in the customary 
lacquer solvents, so that excellent 
adhesion of subsequent lacquer 
coatings is obtained. As a compo- 
nent of water finishes for leather, 
the acrylic improves adhesion, 
flexibility, and leveling of the 
finish, and can improve washabil- 


ity. Greater dimensional stability 
of drying hides is achieved by 
water-soluble acrylic pastes. 
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packages are finding wider use . 





Growth in volume use of acetate and butyrate film (from 16 million 
Ib. in 1958 to 19 million Ib. in 1959) and sheet (from 1744 million Ib. 
to 20 million lb.) triggered by thermoforming applications . . 
velopment in butyrate sheet is a two-color laminated job that can be 
formed into signs before sanding through the top-surface color to allow 
second contrasting color to show through 
. . a polyethylene-extrusion-laminated 
acetate has been developed for skin packages (low melting point of 
polyethylene provides good adhesion to board) . . 
coating kraft paper with butyrate or propionate aimed at grease and 
oil-barrier packaging areas. Along similar lines, blow molded cellulosic 
containers for products that require resistance to hydrocarbons or 
greases (e.g., lighter fluids are being evaluated). New higher-acetyl 
formulas with improved dimensional stability and rigidity should pro- 
mote other molding markets. Similarly, new high-impact and high heat- 
resistant formulas of ethyl cellulose have opened a whole new area of 
application possibilities (e.g., football helmets, arm rests, etc.). 


. new de- 


. . . film blister and skin 


. new technique for 








of cellulose ni- 
trate, oldest of the synthetic plas- 
tics, dates back to the work 
of Braconnot in France, 1833. 
Schoenbein, Germany, 1845, and 
Parkes, England, 1855-65, also 
experimented with cellulose ni- 
trate; but John Wesley Hyatt, 
United States, is generally cred- 
ited with being the first to work 
successfully with this material as 
a plastic mass rather than in solu- 
tion. In 1869 he and his brother 
took out a patent for making solid 
collodion (Celluloid) which was 
the pioneer material for many 
current processes and applications. 
Meanwhile, in an effort to dis- 
cover a less flammable material, 
research conducted by Schiitzen- 
berger and Cross and Bevan 
(1894) led toward the develop- 
ment of cellulose acetate. Prepa- 
ration of a plastic from cellulose 
acetate was first mentioned in 
U. S. patent literature in 1903. 
As early as 1912, cellulose ace- 
tate found an outlet in photo- 
graphic film. In World War I, it 
was employed in dopes for air- 
foil coverings. Later, a process 
was developed for making cellu- 
lose acetate filament which could 
be woven into fabric.? Cellulose 





_ Section on cellulose acetate prepared by 
Celanese Corp. of America; cellulose acetate 
butyrate by Eastman Chemical Products, Inc.: 
cellulose propionate by Celanese Corp. of 
America; ethyl cellulose by Dow Chemical 
Co.; hydroxyethyl cellulose by American Vis- 
cose Corp 


2U. S. Patent 738,533 to A. Eichengriin and 
T. Becker, 1903. 
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CELLULOSICS 


acetate sheets, rods, and tubes 
appeared on the U. S. market in 
1927. This was followed by the 
appearance of cellulose acetate 
molding powders in 1929. 

Research on treatment of cellu- 
lose with higher aliphatic acids 
resulted in a U. S. patent for the 
manufacture of cellulose acetate 
butyrate, issued to Clarke and 
Malm in 1932. The material ap- 
peared on the market at that time 
for use in protective coatings. The 
molding composition followed in 
1938. 

Among the various cellulose 
esters, cellulose propionate is the 
most recent plastic to come into 
commercial use. 

The possibility of using a cellu- 
lose ether as an industrially use- 
ful product was proposed in 1912 
by Leuchs in Germany, Lilienfeld 
in Austria, and Dreyfus in France. 
Lilienfeld was granted a U. S. 
patent® in 1917 for use of ethyl 
cellulose in a plastic composition. 
In 1935 and 1937, respectively, two 
of the current manufacturers‘ 
undertook commercial production 
of this material. 

Other cellulose ethers have also 
proved commercially useful; 
among these are methyl cellulose, 
carboxymethyl] cellulose, and hy- 
droxyethyl] cellulose. 

The cellulosics are prepared by 
various treatments of carefully 
purified cotton linters or wood 


®U. S. Patent 1,217,027. 
* Hercules Powder Co., The Dow Chemical Co. 


cellulose having a high alpha- 
cellulose content. The cellulose 
molecule is composed of as many 
as 3000 glucosidic units. Each unit 
provides three hydroxyl groups 
for esterification. Controlling fac- 
tors in the preparation of the 
various cellulose esters and ethers 
are the condition of the cellulose, 
the kind and relative amounts of 
ingredients used, and the time, 
temperature, and agitation of re- 
action. 


Preparation of cellulosics 


Cellulose nitrate: Cellulose ni- 
trate is prepared by treating 
properly conditioned cellulose 
with a mixture of nitric and sul- 
furic acids. Spent acid is drained 
off by centrifuging. The nitrated 
material is given prolonged treat- 
ment with boiling water, bleached, 
washed repeatedly, and subjected 
to a dehydrating operation by 
which, under hydraulic pressure, 
most of the water is replaced by 
alcohol. 

Cellulose acetate: Preparation 
of cellulose acetate is accom- 
plished by treating cellulose with 
acetic acid and acetic anhydride 
in the presence of a catalyst such 
as sulfuric acid. Cellulose triace- 
tate of about 62.5% combined 
acetic acid content is formed by 
the reaction. This is soluble in the 
treating acids, forming a heavy 
dope. Water is added to partially 
hydrolyze or deacetylate the cel- 
lulose triacetate. Cellulose acetate 
is then precipitated in water, 
washed, and dried. 

Cellulose acetate butyrate: To 
prepare cellulose acetate buty- 
rate, the cellulose is treated with 
a mixture of acetic and butyric 
acids and anhydrides, the amount 
of each ingredient depending 
upon the properties desired in the 
final product. 

Cellulose propionate: Similarly, 
in most instances, the reaction of 
propionic acid and anhydride on 
cellulose in the presence of a 
catalyst yields cellulose pro- 
pionate. Some manufacturers add 
acetic acids and anhydrides as in 
the case of cellulose acetate 
butyrate. 

Ethyl cellulose: Sodium cellu- 
lose is produced by the action of 
a strong alkali, such as sodium 
hydroxide, on cellulose. This is 
subsequently acted upon by 
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ethylating agents, such as ethyl 
chloride or sulfate, which place 
the ethyl groups on the cellulose 
molecule. Ethyl cellulose thus 
formed is first washed and then 
purified. 

Carboxymethyl cellulose: Car- 
boxymethy] cellulose is composed 
of a carboxylic acid bound to the 
cellulose molecule by an ether 
linkage. Upon treatment with a 
fairly strong acid, the sodium salt 
is converted to the free acid which 
is insoluble in water. In some 
cases other salts may be useful; 
the ammonium salt, on heating, 
loses ammonia and is thus con- 
verted to the free acid. The ad- 
dition of aluminum, iron, or other 
heavy metal ions converts the so- 
dium salt to insoluble compounds. 


The cellulose derivative is pre- 
cipitated from solution by ferric 
chloride, ferrous sulfate, stannous 
chloride, aluminum sulfate, or 
basic lead acetate. Barium nitrate 
produces a thixotropic gel. 

Hydroxyethyl cellulose: When 
ethylene oxide is reacted with 
cellulose, a caustic-soluble hy- 
droxyethyl] cellulose is first pro- 
duced. As additional hydroxy- 
ethyl groups are attached, the 
cellulose derivative becomes more 
and more water sensitive, until 
water solubility is reached. 
Metallic ions, acids, or alkalies 
cannot be employed to precipitate 
hydroxyethyl cellulose from the 
aqueous solution. 

Regenerated cellulose (cello- 
phane): For the preparation of 


regenerated cellulose, sheets of 
sulfite wood are steeped in a 
carefully controlled solution of 
sodium hydroxide, resulting in a 
product known as sodium or 
alkali cellulose. Excess liquor is 
removed, and the alkali cellulose 
sheets are shredded and aged. 
Treatment with carbon disulfide 
follows, producing cellulose xan- 
thate. This, in turn, is mixed with 
dilute sodium hydroxide solution 
to yield a uniform colloidal sus- 
pension, or viscose, which is aged 
and filtered. Regeneration is ac- 
complished by extruding the vis- 
cose, in sheet form, into an acid 
coagulating bath which reacts 
with the viscose solution to form 
cellulose, sodium sulfate, and car- 


bon disulfide. 





Compounding and processing: 
Several grades are available, dif- 
fering in nitrogen content as well 
as in the degree of viscosity. 

Complete esterification provides 
a nitrogen content of 14.16 per- 
cent. Cellulose nitrate used in ex- 
plosives contains approximately 
13%, that employed in lacquers 
and photographic film about 12%, 
and that in plastics about 11 per- 
cent. Although the chief differ- 
ence among the various grades is 
their rate of combustion, solubil- 
ity as well as compatibility with 
plasticizers are also variable fac- 
tors that have to be taken into 
consideration. 

Camphor is the standard plas- 
ticizer for cellulose nitrate, al- 
though small admixtures of other 
materials are also used. Alcohol- 
wet cellulose nitrate is colloided 
in masticating mixtures with the 
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plasticizers and solvents, and 
strained under hydraulic pressure 
while in a soft condition. The 
material can be colored while be- 
ing worked in the mixer or dur- 
ing the subsequent rolling opera- 
tion, when some of the solvent 
has been evaporated. 

Slabs of the material can be 
block-pressed and skived, or the 
mass containing a suitable pro- 
portion of solvent may be wet- 
extruded into tubes, 
sheeting. 

General characteristics: Cellu- 
lose nitrate is the toughest of all 
thermoplastics. This quality, to- 
gether with ease of fabrication, 
are the chief advantages of the 
material. Other desirable proper- 
ties are dimensional stability, 
resilience, and low water absorp- 
tion. 

Chief disadvantage of the ma- 


rods, or 


terial is its flammability. Plas- 
ticizers containing chlorine and 
phosphate as fire retardants have 
been employed, but these tend to 
reduce the strength of the result- 
ing plastic. Another disadvantage 
of the material is its tendency to 
discolor and become brittle under 
the effects of sunlight. 

Cellulose nitrate is not adapt- 
able for compression or injection 
molding because of its sensitivity 
to heat. However, it is readily 
formed into hollow articles by ap- 
plication of air or liquid pressure 
between heated sheets, expanding 
them to the shape of a retaining 
mold. By other methods of fabri- 
cation, sheets, rods, and tubes are 
converted into many items of dec- 
orative and functional value, such 
as personal accessories, toilet ar- 
ticles, and various types of in- 
dustrial pieces. 





Compounding and processing: 
Cellulose acetate molding com- 
positions are made from cellulose 
acetate flake, plasticizers, pig- 
ments, and dyes. Mixing is carried 
out on heated compounding rolls, 
in an extruder, or in a Banbury- 
type mechanical mixer. Process- 
ing temperatures are in the 350 to 
500° F. range. Plasticizers are 
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normally simple organic esters, 
liquids of high boiling point and 
low vapor pressure, added in 
amounts of 10 to 70 parts per 100 
parts of cellulose acetate. The 
plasticizer employed is dependent 
upon the properties desired in the 
finished composition. 

General characteristics: Cellu- 
lose acetate plastics are notable 


for their outstanding toughness 
and high impact strength. They 
are stable at room temperatures, 
with good resistance to discolora- 
tion or deterioration when ex- 
sunlight. However, 
long-range exposure to outside 
weathering is not recommended. 
Materials can be produced over a 
wide range of rich lustrous colors, 


posed to 
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including translucents, transpar- 
ents, and special color effects. Cel- 
lulose acetate is a good electrical 
insulator. The material 
transmits a high percentage of 
ultra-violet light. 

Available in many different 
types, cellulose acetate is adapt- 
able to a wide application range. 
Properties are dependent to a 
large degree on the flow type 
selected which, in turn, is largely 
determined by the size and com- 
plexity of the mold. 

Present-day uses of cellulose 
acetate have been further broad- 
ened by the increasing trend to- 
wards formulating for specific end 
uses. Selection of the proper flake, 
combined with suitable plasti- 
cizers, yields compositions with 
the characteristics important to 
specific applications. The im- 
portant properties that can be 
“built into” cellulose acetate in- 
clude flame resistance, resistance 
to blushing, improved dimen- 
sional stability, reduced plasti- 
cizer migration, and resistance to 
specific chemicals, e.g., dichloro- 
benzene. 

Applications: Large-volume 
markets for cellulose acetate are 
toys, beads, cutlery handles, 
knobs, electrical parts, and hous- 
ings for small-motored electrical 


clear 
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Base of streamlined blender is 
molded of tough, colorful cellu- 
lose acetate. (Photo, Eastman) 


appliances. In sheet form, cellu- 
lose acetate is widely used as a 
packaging material, electric in- 
sulation, and tape. The largest 
volume end-use is for photo- 
graphic film. Vacuum formed 
sheeting is growing in the fabri- 
cation of displays, custom packag- 
ing, and for small household and 
personal products. 

Another large-volume applica- 
tion for acetate is ladies’ shoe 
heels. The molded acetate heels 
are claimed to cost from 2 to 4¢ 
less than wooden heels with lac- 
quer applied and are character- 


ized by resilience and toughness. 
Consumption of acetate for heels 
was estimated at about 425,000 
lb. a month for 1959. 

During 1959 there has been a 
greater demand for fire-resistant 
cellulose acetate formulations in 
many housing applications. There 
is also a steady increase in the 
use of extruded and cast cellulose 
acetate film for produce wrapping. 
New formulations in clear, trans- 
parent extruded and cast film 
have been offered for special ap- 
plications requiring protection 
from ultra-violet light. These ma- 
terials contain special ultra-violet 
absorbing agents and have been 
found valuable for produce wrap- 
ping, wrapping of polyurethane 
sponges, and, in the thicker gages, 
for store window shades. 

There is also a special cast 
film for producing a crackle or 
wrinkled finish on glass-poly- 
ester laminate sheets. It is used as 
a separating medium when the 
polyester sheets are made. The 
film also finds use as a separator 
sheet in the polishing of vinyls 
and is used to prevent blocking 
when these sheets are shipped. 

The use of cellulose acetate 
film in sound recording and com- 
puter tapes is continuing to in- 
crease satisfactorily. 





CELLULOSE ACETATE BUTYRATE 


Compounding and processing: 
Cellulose acetate butyrate mold- 
ing compositions may be prepared 
by the same methods as those 
mentioned for cellulose acetate. 
The characteristics of the mixed 
ester are quite different from 
those of cellulose acetate, how- 
ever, and result in compatability 
with a greater variety of other 
compounds. The plasticizers used 
with cellulose acetate butyrate 
have much higher boiling points 
than those used with cellulose 
acetate and not nearly as much 
plasticizer is required by the 
mixed ester as by the acetate. 
Cellulose acetate butyrate re- 
quires less plasticizer for a given 
flow than does any other commer- 
cially available cellulose ester. 

Cellulose acetate butyrate is 
dissolved or softened by a wider 
range of solvents than is cellulose 
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acetate, resulting in ease of ce- 
menting and lacquering. 

Cellulose acetate butyrate plas- 
tics compositions are usually 
processed by injection molding or 
extrusion, although compression 
and transfer molding techniques 
may also be used. It has been 
used successfully in blow molding 
operations. Special formulations 
suitable for roller coating, melt 
coating, and lacquers are avail- 
able. Sheets are widely used in 
vacuum forming operations. 

Injection molding sprue and 
runner scrap and _ incomplete 
shots may be granulated for re- 
use, providing practically 100% 
utility of the material. It is sug- 
gested that virgin material be 
blended with clean, reground ma- 
terial to avoid excessive remold- 
ing of the same material. 

For good parts, cellulose acetate 


butyrate plastics formulations 
must be kept free from contami- 
nation by other plastics, particu- 
larly polystyrene. The only other 
plastics material with which cel- 
lulose acetate butyrate may be 
mixed is cellulose acetate pro- 
pionate; even this is not possible 
with all formulas and flows. 
General characteristics: Cellu- 
lose acetate butyrate moldings are 
characterized by high impact 
strength, toughness, light weight, 
and good resiliency. They are of 
uniform texture and have a high 
surface luster. The material is 
available in colors ranging from 
crystal clear to opaque in almost 
any desired color and shade, as 
well as variegations or mottles, 
pearlescents, and metallic effects. 
The dielectric strength is high and 
the heat conductivity is low. Spe- 
cial essences can be added to cel- 
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lulose acetate butyrate to give a 
pleasant positive odor to molded 
pieces. 

Cellulose acetate butyrate has 
considerably greater dimensional 
stability than does cellulose ace- 
tate. This is partly due to the fact 
that cellulose acetate butyrate is 
less hygroscopic in nature, ab- 
sorbing upon immersion about the 
same amount of water as does 
cellulose nitrate and only about 
half as much as does cellulose 
acetate. Celiu'ose acetate butyrate 
accepts plastici.crs which are 
much higher boiliz;, than those 
used with cellulose acetci>, and 
requires much less total plastic:- 
zer to reach a given flow. These 
two factors combine to result in 
less loss of plasticizer during 
heating, leaching, or weathering, 
with a smaller change in shape. 

Plasticizer permanence also con- 
tributes to the excellent weather- 
ability which is attainable with 
cellulose acetate butyrate. Pieces 
properly molded from special out- 
door formulas can be expected to 
last five years fully exposed to 
the elements in any part of the 
continental United States. This is 
the longest outdoor life of any 
cellulosic. 

Underwriters’ Laboratories, Inc., 
has classified cellulose acetate 
butyrate as “Slow Burning.” Its 
report says, in part: “The fire 
hazard of this product in use and 
storage is judged to be small, be- 
ing somewhat less than would be 
presented by common newsprint 
paper in the same form and 
quantity.” 

Applications: Molded or ex- 
truded parts which are to be 
vacuum metalized are suitable 
applications for cellulose acetate 


butyrate, due to the low plastici- 
zer content and the low vapor 
pressure of the plasticizer at ordi- 
nary temperatures. Molded cellu- 
lose acetate butyrate photoflash 
reflectors vacuum metalized with 
a mirrorlike metallic coating are 
proving far superior to satin-fin- 
ish aluminum reflectors. It is re- 
ported that metalized cellulose 
acetate butyrate reflectors give 
about 50% more illumination than 
the older aluminum reflectors. 
The toughness and resilience of 
the plastics eliminate denting of 
the reflector if it is dropped. 

Cellulose acetate butyrate is 
widely used for vacuum forming. 
In sheet form, it possesses quali- 
ties which contribute excellent 
formability to fast-cycle opera- 
tions. These qualities, plus light 
weight, toughness, resilience, and 
weather resistance in the out- 
door type formulas, combine to 
make the material useful for both 
outdoor and indoor signs. The 
same qualities have resulted in 
wide usage of extruded sheeting 
as covering material for green- 
houses. The heat-insulating quali- 
ties of cellulose acetate butyrate 
and its ability to resist the impact 
of hailstones also contribute to 
this and similar applications. 

Another application involving 
continuous outdoor exposure is in 
treeguards extruded from cellu- 
lose acetate butyrate. These are 
used on telephone wires to pro- 
tect the wires from abrasion by 
tree branches. The life expect- 
ancy of the guards is said to be 
better than ten years. 

Cellulose acetate butyrate is 
also being used outdoors in the 
form of extruded large-diameter 
pipe to replace the glass globes 


which protect street lights from 
weather; the impact strength of 
the material provides good pro- 
tection against vandalism. 

One other outdoor use of cellu- 
lose acetate butyrate is in auto- 
mobile taillight and back-up 
lenses. Both clear and red lenses 
resist crazing when exposed to 
spillage of high octane gasoline 
and will withstand the elements 
for several years without serious 
changes in dimensions or color. 

Cellulose acetate butyrate sheet- 
ing is widely used for blister and 
skin packaging because of its ex- 
cellent clarity, light weight, tough- 
ness, ease of forming, and brilliant 
luster. A _ recently developed 
process of skin packaging with 
cellulose acetate butyrate without 
a backing board should increase 
the use of this plastic in this field. 

Typical applications of molded 
cellulose acetate butyrate in- 
clude: screwdriver and other tool 
handles, photographic reels, hous- 
ings, steering wheels, automobile 
armrests, telephones, football hel- 
mets and face protectors, knobs, 
cutlery handles, pistol grips, busi- 
ness machine keys, toothbrush 
handles, fish net floats, fishing 
lures, hearing aid parts, optical 
frames, and ladies’ shoe heels. 

Typical applications of extruded 
cellulose acetate butyrate are: 
pipe for irrigation and salt water 
disposal, gas service lines, elec- 
trical conduit for telephone and 
power cables, small diameter tub- 
ing, film for packaging, sheeting 
for vacuum forming and other 
uses, profile shapes for decorative 
molding trim, window channels, 
pneumatic tubes, pneumatic tube 
carriers, explosion-vent window- 
panes, and storm windows. 





Compounding and processing: 
Cellulose propionate requires less 
than half the plasticizer needed 
to produce cellulose acetate plas- 
tics of comparable flexural 
strength. It is compatible with 
a considerably larger number 
of plasticizers; compounds can 
therefore be plasticized and modi- 
fied to produce moldings with a 
great variety of properties. 

Cellulose propionate is best 
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suited to injection molding and 
extrusion. It has excellent flow 
characteristics which provide 
molding temperatures over a 
range of 80° F. Unless inserts, 
machine limitations, heavy cross- 
sections, or ribbings are involved, 
it has a shorter cycle than other 
cellulosics. In all except the hard- 
est compositions there is no trace 
of skin or lamination. 

General characteristics: Cellu- 


lose propionate is an unusually 
stable cellulose ester, emitting 
no odor of propionic acid either 
during molding or in the finished 
piece. Retention of plasticizer is 
excellent. Weatherability charac- 
teristics are superior to cellulose 
acetate while being equivalent 
or, in some instances, superior 
to other cellulosic molding mate- 
rials. Although not miscible with 
cellulose acetate, ethyl cellulose, 
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or resinous plastics such as poly- 
styrene, cellulose propionate is 
compatible with cellulose acetate 
butyrate. There are, however, 
some combinations of formula 
and flow of these two materials 
which cannot be cursorily mixed 
(e.g., in an injection machine) 
without lamination. 

Among the cellulosics, cellulose 
propionate is close to ethyl cellu- 


lose in toughness and shock re- 
sistance. High shock resistance is 
maintained without sacrifice of 
other desirable characteristics; 
articles produced from cellulose 
propionate can be printed and 
lacquered without fear of tacki- 
ness. Weld lines are almost un- 
noticeable, and weld strength is 
high, as indicated by both impact 
and tensile strength tests. Surface 


finish of injection molded pieces 
is brilliant and so lustrous and 
free from smudges that many 
parts require no buffing or similar 
finishing operation. 

Applications: Current markets 
for cellulose propionate are auto- 
motive parts, pens and pencils, 
telephone housings, ladies’ shoe 
heels, toys, transistor radio and 
television parts, and toothbrushes. 





CARBOXYMETHYL CELLULOSE 


Compounding and processing: 
This cellulose derivative is com- 
patible in varying proportions 
with many water-soluble plasti- 
cizers, natural gums, and other 
film formers. Highly viscous, 
stable, aqueous solutions can be 
obtained which, upon evapora- 
tion, leave colorless, tough, trans- 
parent films unaffected by most 
organic solvents, oils, and greases. 

General characteristics: Car- 
boxymethy] cellulose is available 


in three viscosity types: low, me- 
dium, and high. These products 
can be rapidly dissolved in water- 
ethanol mixtures, when the alco- 
hol does not exceed 50% of the 
mixture. Films cast from sodium 
carboxymethyl cellulose solutions 
and painted with solutions of 
aluminum sulfate, barium nitrate, 
stannous chloride, basic lead ace- 
tate, ferric chloride, or ferrous 
sulfate are insoluble in water. The 
solutions of sodium carboxy- 


methyl cellulose are commonly 
utilized for their thickening prop- 
erties as viscosity control agents 
in the preparation of latex emul- 
sions, as emulsifying agents in 
the preparation of oil-in-water 
solutions, and as bases for oint- 
ments, boiler compounds, oil- 
drilling muds, and insecticides. 
Other applications for this cellu- 
lose derivative are as coatings for 
carton board used in the manu- 
facture of greaseproof containers, 





Compounding and 
Ethyl cellulose is 
granules 


processing: 
available as 
suitable for injection 
molding or extrusion, as cast film, 
and as flake used for various coat- 
ing applications. The finished 
product can be controlled to some 
extent in manufacture. When the 
degree of ethylation is held in a 
48 to 4914% range, a product is 
obtained having greater compati- 
bility with various modifying 
agents. This grade of material 
has a low softening temperature, 
wide solubility, good water re- 
sistance, and is generally used for 
coating applications. If ethylation 
is held at 46 to 48%, the resulting 
material is found to be tougher 
and to possess better low tem- 
perature properties. This grade of 
flake is chosen as the base for 
granules used in injection mold- 
ing or extrusion. 

Conventional fabrication equip- 
ment is used for molding or ex- 
trusion of ethyl cellulose. Special 
adjustments on machinery are not 
necessary and the mold or extru- 
sion die can be made of any ma- 
terial suitable for other thermo- 


CELLULOSICS 


ETHYL CELLULOSE 


plastics. Injection molding cylin- 
der temperatures 10 to 15° F be- 
low the material burning tem- 
perature are necessary to insure 
maximum physical properties in 
the molded part. 

Ethyl cellulose is not com- 
patible with other thermoplastics. 
Processing equipment must be 
thoroughly purged prior to its 





Ability 
abuse makes ethyl cellulose 
ideal material for football hel- 
mets. (Photo, Dow Chemical Co.) 


to withstand heavy 


use since contamination is the 
primary cause of surface imper- 
fections and delamination. It is 
good practice to dry ethyl cellu- 
lose separate from other cellu- 
losics to prevent contamination 
due to plasticizer migration from 
one material to another. 

Ethyl cellulose can be adhered 
to itself or other materials by a 
number of adhesives. Finishing 
operations such as machining, 
drilling, sawing, filing, etc., are 
easily accomplished using con- 
ventional plastic equipment. 

General characteristics: Ethyl 
cellulose moldings are character- 
ized by their toughness over a 
wide temperature range, dimen- 
sional stability, and freedom from 
odor. Excellent surface luster 
adds greatly to the aesthetic 
value of the molded article. It has 
the lowest density of the com- 
mercial cellulose plastics. The 
natural color of ethyl cellulose is 
slightly amber. It cannot be sup- 
plied in crystal, but is available in 
a range of transparent, translu- 
cent, and opaque colors. 

A number of formulations are 
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available which offer a wide range 
of properties. Much of the recent 
work in formulating has resulted 
in compositions with exceptionally 
high impact resistance, high heat 
distortion temperatures, and good 
processability. These improved 
physical properties along with the 
high degree of flexibility in for- 
mulating for specific end uses 
have made the use of ethyl cellu- 
lose attractive for many new ap- 
plications. 

Applications: The introduction 
of high-impact and high-heat- 
resistant formulations has further 








extended the possible uses of the 
material. Football helmets, bowl- 
ing pin bases, automotive arm 
rests, and floor sweeper parts are 
among the applications where the 
ability of ethyl cellulose to with- 
stand heavy abuse is used to ad- 
vantage. Ethyl cellulose is also 
used in flashlight cases, furniture 
trim, refrigerator breaker strips, 
luggage, military applications, and 
in a wide variety of other ex- 
truded tubes and shapes. 

Ethyl cellulose sheeting is 


transparent, tough, and flexible, 
yet rigid enough 


to withstand 





rough handling. It can be drawn, 
crimped, folded, or scored even 
through a beaded edge. Typical 
uses include blister packaging, 
transparent overlays for 
ing cards, protective covering for 
photographs, cosmetic packaging, 
various display boxes, and other 
packaging applications. 
Applications for ethyl cellulose 
flake include hot melt strippable 
coatings for packaging 
tools, bearings, etc., and various 


greet- 


gears, 


other uses in adhesives, paper 
coatings, printing inks, and gel 
lacquers. 





These hydroxyethyl ethers of 
cellulose are made by reacting 
alkali cellulose with ethylene 
oxide. The properties and charac- 
teristics of the ethers will depend 
upon: 1) the number of hydrox- 
yethyl groups introduced into 
the cellulose (Degree of Substi- 
tution or D. S.); and 2) the de- 
gree of polymerization or chain 
length of the basic cellulose. 

Two distinct classes of ethers 
can be made: those which are 
soluble in aqueous sodium hy- 
droxide solutions and insoluble 
in water (D. S. about 0.3 to 2.5) 
and those which are soluble in 
water (D. S. over 2.5). The size 
of the cellulose molecule will also 
affect the solubility, and since 
the hydroxyethyl group contains 
an active hydrogen atom, long 
branch chains can be built up. 
Ethers soluble in organic solvents 
have been made. 

By controlling the molecular 
size, ethers can be made which 
will form good self-supporting 
transparent films, weaker films, 
and if degraded far enough, will 
deposit as a powder. 

The ethers which are soluble in 
aqueous sodium hyroxide solu- 
tions can be regenerated by neu- 
tralization of the alkali. The al- 
kali-soluble ethers can be used 
as textile finishes by padding on 
the solution and then neutral- 
ization. The type of finish is con- 
trolled by the molecular size 
which is measured by the vis- 
cosity of the solution. Ethers can 
be made to give textiles a stiff, 
crisp finish or a soft hand. The 
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finish is permanent and abrasion 
resistance is improved. Paper can 
be coated in a similar way. Pig- 
ments can be bound for dyeing or 
printing, e.g., finishing and print- 
ing of scrim for camouflage cloth. 

The alkaline solutions can be 


extruded into an acid bath 
through a wide slit to form a 
transparent film, or through an 
orifice to form a filament. 

The water-soluble ethers can 
also be prepared with different 
molecular sizes and viscosities so 
that on evaporation of the water, 
a good film, a weak film, or a 
powder will deposit. The water- 
soluble film or deposit can be 
made water-resistant by cross- 
linking with formaldehyde, gly- 
oxal, and a urea- or melamine- 
formaldehyde resin. 

Like a regenerated cellulose 
film, the ether films can be made 
more flexible by adding certain 
humectants, such as the poly- 
hydric alcohols. They are compat- 
ible with most water-soluble 
gums. 

Unlike the alkyl cellulose 
ethers which are insoluble in hot 
water, .the hydroxyalkyl cellu- 
lose ethers are soluble in both 
hot and cold water. 


Uses for the water-soluble 
ethers include yarn sizing and 
textile finishing. Dimensional 


stability of a rayon fabric can be 
obtained with these materials. 
They are also used as a protective 
colloid in latex polymerization 
(water-base paints), as thicken- 
ing agents in cosmetics, and have 
been suggested for use in food 








products. Both types have been 
investigated by the paper in- 
dustry. Mixed ethers, such as 
ethyl hydroxyethyl! celluloses are 
commercial products. 

These ethers can be supplied as 
dry powders or in fibrous form 
similar to the wood pulp or cotton 
linters from which they are made. 
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WHEN TO USE 

In general, designers specify a thermosetting molding 
compound to meet one of the following product require- 
ments or any combination of them: 


low cost General-purpose phenolics are the low- 
est-priced compounds, per pound and per unit of 
volume. Molding costs per piece are low, and are 
moving lower with increasing use of automatic mold- 
ing equipment. 

dimensional stability Phenolics and diallyl 
phthalates exhibit high degrees of resistance to 
deformation under load (cold flow), and swelling or 
shrinking due to absorption of moisture. Molded 
parts exhibit relatively slight change in dimensions 
with changes in temperature, an advantage in the de- 
sign of precision devices. 

heat resistance Most thermosetting compounds 
can be safely specified for operation at temperatures 
above 300°F. Some can go as high as 500°F. 








moisture resistance Thermosets stand long Wire spring relay for telephone systems Switch assembly 
exposure to moisture with relatively slight change in with molded-in holes 
strength and other characteristics. Outstanding in this Modern camera case Instrument knobs 
respect are Durez diallyl phthalates. in a stock design 


electrical insulating properties A_ wide 
choice of electrical-grade thermosetting compounds 
permits accurate selection of the desired levels of arc 
resistance, dielectric strength, insulation resistance, 
dissipation factor, in combination with heat and mois- 
ture resistance and other physicals. 

impact strength Compounds filled with cotton 
flock, cellulose, sisal, or glass fiber provide a range of 
medium- and high-impact materials suitable for in- 
dustrial housings, pulleys, automotive transmission 
parts, oil-pump gears, and other applications of hard Clutch cone 
usage. that outwears metal 
chemical resistance Thermosetting compounds 
are inert to most common solvents and weak acids. 
Many available compounds are resistant to food and 
beverage stains, and are unaffected by skin acids and 
perspiration 





WHERE TO GET MORE FACTS 

The plastics molder is familar with Durez materials, 
and experienced in matching them to the designer's 
needs. His services include cost estimating, advice -on 
mold design, and quality control to meet specifications. High-voltage throne 
Whenever possible, call him in early. He can often sug- for television receiver 
gest ways to reduce molding cost or provide savings in 
assembly. 

For information on specific Durez molding materials, 
write us outlining the requirements. Design data readily 
available include molding characteristics, properties of 
compression-molded material, machining and finishing 
characteristics, and suggestions on piece design. 

Durez sales engineers and technical service men will 
gladly consult with you on any problem involving ma- 
terial selection or application. Many compounds are 
formulated to meet special needs. One-piece handle for electric skillet Detergent-resistant 
washing-machine agitator 
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Gasket cutter; scales molded in place 


Photographic developer tank 





Junction box for industrial service 








Non-bleeding cap for perfume bottle 


DUREZ molding compounds 


general-purpose 


By far the greatest quantity of rigid plastic 
parts are molded of general-purpose phe- 
nolics, the lowest-cost compounds. These 
materials consist of phenol-formaldehyde 
resins to which has been added wood flour 
or other filler. 

When such a compound is compressed in 
a hot mold, it becomes plastic and flows, fill- 
ing the mold cavity. Then it hardens by ir- 
reversible chemical reaction. Products so 
molded are rigid. Once molded, they do not 
melt, soften, or change shape with further 
exposure to heat 

Qualities most often considered when se- 
lecting a general purpose phenolic include 
mechanical strength, dimensional stability in 
the presence of heat and moisture, corrosion 
resistance, surface smoothness and _ gloss, 
electrical characteristics, and machinability. 

Since no material is ideal for every appli- 
cation, some 20 Durez general-purpose com- 
pounds are offered. All provide the most 
looked-for properties in balanced degree. At 
the same time, the wide variety makes pos- 
sible close matching of design requirements 


impact 


New Durez impact phenolics open the 
door to many possibilities for better per- 
formance in high-strength parts. Izod im- 
pact higher than 17 ft.-lb./in. can be 
achieved. One example is a reverse clutch 
cone for automatic car transmissions. The 


electrical and electronic 


Light weight, dimensional stability, and 
excellent insulating properties are obtained 
with Durez electrical-grade phenolic mold- 
ing compounds. Some are formulated espe- 
cially for molding around large metal inserts. 
Several are designed to meet military speci- 
fications. Available also, for highest-quality 
components, are Durez diallyl phthalate 


other types 


heat-resistant phenolics, with mineral 
fillers, withstand high operating tempera- 
tures and yet retain a high degree of dimen- 
sional stability. Most compounds in this 
class are designed to take 72-hour heat treat- 
ment at 392°F. Some will survive 450°F. 
for relatively long periods, and higher tem- 
peratures for shorter periods, without serious 
impairment of physical properties or molded 
appearance. Several types of these com- 
pounds are currently available. 


with a compound that emphasizes any one 
property, or a specific combination of prop- 
erties. 


piece design an take advantage of the 
materials’ ability to accommodate molded-in 
metal inserts, contacts, terminals, wires, and 
inlays to simplify later assembly. Strong 
threads can be molded in without extra 
operations. Self-tapping screws may be used 
in molded-in holes. 

.002” on 
+.004” is more 


Tolerances can be held to 
small dimensions, though 
usual. 


machining Molded pieces can be Wheel- 
abrated, filed, sanded, ground, tapped, and 
drilled. Milling and turning, while not rec- 
ommended, is satisfactory with some com- 
pounds, depending on type of filler. 


finishing Molded pieces can be tumble pol- 
ished to provide high gloss, or buffed. Phe 
nolics can be marked by branding or ma- 
chine engraving. Pieces can be painted or 
vacuum metallized. 


part is subjected to severe static and dynamic 
friction, developed heat, a 5,000-lb. force of 
an actuating piston, and the chemical effects 
of transmission oil. It outperforms metal 
counterparts, weighs less, and costs less to 
produce. 


compounds reinforced with orlon or glass 
fiber. These materials retain high insulation 
values over extended periods at relative 
humidities above 90%. They exhibit con- 
sistently reproducible arc resistance, and pro- 
vide virtual freedom from cold flow and 
creep. They are widely used in rocket and 
missile components. 


non-bleeding Intended primarily for 
caps and closures, these odorless phenolics 
are highly resistant to most common organic 
solvents. Some will stand repeated auto- 
clave sterilization at 275°F. 


special-property compounds of sev- 
eral types are offered om applications 
demanding highest resistance to chemical 
corrosion of moisture penetration. Also 
available are phenolics with self-lubricating 
properties. 


For more detaliied selection data, see pages 4 and 5S 








PLASTICS 


non- 
bleeding 
Phenolic 













MATERIAL 


heat-resistant 
phenolic 


general-purpose phenolic 














Pieces that must 
withstand — higher- 
than-usual service 
temperatures. Ex- 
amples electric- 
iron and utensil 
handles, toaster and 
coffee-maker parts. 


Caps and clo- 
sures, esp. for 
products con- 
taining alcohol. 
Not recom- 
mended for 
electrical appli- 
cations. 






Pieces requiring balanced properties at lowest cost. Examples: 
cases, cabinets, housings, tube bases, sockets, switches, other 
electrical components, control knobs, utensil handles, telephone 
handsets. 










Most phenolics 
perform well at 
temperatures up to 
300°F. These stand- 
ard materials are 
designed for service 
starting at 300°F 
and going as high 
as 500°F. 














Part design and mold construction are simplest when general- 
purpose compounds can be used. Special variations developed 
by Durez enable these materials to do better jobs in specific 
applications. For example, when noncorrosive properties are needed 
in electrical applications, Durez 15528 should be specified. Simi- 
larly, some general-purpose compounds possess improved machin- 
ability, insulation resistance, and resistance to perspiration acids. 








Minimum odor 
and taste are 
important here. 









DESIGN ADVANTAGES 





PROPERTIES 


physical 












black 
1.36 
0.006 
0.7 
300 


brown 
1.42 
0.006 
0.7 
310 



























water 0.6 


320 


0.8 
325 







0.28 
10,000 
7,000 
30,000 
1.5 x 10 
115 


0.28 
11,000 
7,000 
30,000 
12x 10 
116 


0.31 
11,000 
7,000 
36,000 
1.2 x 10 
113 


0.28 
9,000 
7,000 
25,000 
1.4x 10 
110 


min. 
strength, psi, min. 
tensile strength, psi, min. 
compressive strength, psi, min. 
modulus of elasticity in tension, psi, avg. 
hardness, Rockwell, M scale 


















































electrical 
strength, v/mil, min.: 
short time 
step by step 
volume resistivity, ohm cm, min. 
dissipation (power) factor, avg.: 
60 cycle 
1 kilocycle 
1 megacycle 


diclectric constant, avg.: 
60 cycle 

1 kilocycle 

1 megacycle 

are resistance, sec., avg. 

designed to meet military specifications: 
Mil-M-14F 


Mil-P-10420 
Mil-M-18794 


















200 
200 


1 x 10" 


400 
260 


1 x 10% 














































11540 172% 15528 3949 3948 1308 19089 










This table presents values of representative Durez products, based on tests 
of compression-molded specimens. Many other materials are available. For 
complete information, consult your molder or write us direct. 






DUREZ molding compounds 







diallyl 
phthalate 


special-purpose 
phenolic 










ant impact phenolic electrical phenolic 











Pieces subject to comparatively rough han- 
dling or heavy wear. Examples: automotive 
transmission parts, oil-pump gears,  tele- 
phone parts, bushings, caster wheels, tool 
parts, pulleys, instrument cases, machine 
housings. 




















Pieces in contact with water and 
detergents, or requiring exceptional 
corrosion resistance. Examples: 
washing-machine agitators, pumps, 
valves, roller guides. 







Pieces subject to electrical stress. Examples: automotive 
ignition parts, resistor casings, coil forms, tube bases, 
distributor caps, commutator assemblies, electronic com- 
ponents of many types. 













Properties needed in automotive ignition systems differ, of 
course, from those needed in heavy-duty circuit breaker 
parts. We will gladly help you evaluate the often subtle ad- 
vantages of one electrical-grade material over another for a 
specific problem. As one example, Durez 16694 diallyl 
phthalate meets situations where absolute reliability of the 
insulation resistance, in hot-or-cold and wet-or-dry condi- 
tions, is a must. 











Resistance to soaps, detergents, 
chemicals, and unusual moisture 
conditions are built into these 
materials. Durez 13856 is for- 
mulated to meet ‘wet inside and 
dry outside” applications. 


When extra resistance to shock is needed, 
impact materials should be considered. A 
wide range of these rugged materials, with 
impact values from 0.37 to 15 ft-Ib/in, enables 
the designer to avoid expensive over-engi- 
neering. 













natural 
1.75 
0.003 
0.06 
285 





natural 
1.83 
0.0009* 
0.8 
600 









0.2 
300 





0.28 
10,000 
6,500 
22,000 
1.2 x 10° 
100 














































350 
300 


1 x 10" 


375 
300 


1 x 10% 


400 
300 


1 x 10" 


400 
350 


1 x 10" 


450 
350 


1 x 10" 


230 
200 


1 x 10" 


275 
































0.04 
0.025 
0.013 


0.16 
0.10 
0.045 


0.08 
0.04 
0.036 


0.026 
0.020 
0.016 





J 
0 
J 





CFG 
Class 3 


























1544 16771 17080 17156 2271 16274 18001 17877 13 13856 


* expansion 


The information presented herein, while not a guarantee, is to handling are beyond our control. No suggestion for product use 
the best of our knowledge true and accurate. No warranty or shall be construed as a recommendation for its use in infringe- 
guarantee is made regarding performance or stability of any ment of any existing patents or to violate any federal, state, 


product, since the manner of use and conditions of storage and or local laws. 













PLASTICS 


when to use HETRON* 


Hetron polyester resins produce strong, fire-retard- 
ant laminates and molded shapes of virtually any size. 

The resins are designed for use with a reinforce- 
ment of fibrous glass mat, glass cloth, chopped rov- 
ing, or textile fabric. Rigid, semi-rigid, or flexible 
laminates can be made, depending on the resin se- 
lected. Further choice of rigid and semi-rigid resins 
permits emphasis on heat resistance, impact, and fin- 
ishing qualities 

Among the design considerations leading to selec- 


resins 





tion of a Hetron resin are the following 


structural strength required over a large sur- 
face area; high strength-to-weight ratio 


fire retardance for applications where con 
ventional laminates constitute a hazard, or where 
building codes or insurance regulations require a 
slow-burning or self-extinguishing material 


corrosion resistance, as for chemical duct- 
work 


arc resistance and other insulating qualities 


smooth, hard surface with good impact 
strength and finishing properties 


light transmission, for applications such as 
industrial glazing or interior decoration. 


integral color. 


applications Current uses for Hetron laminates 
include automotive fenders and other body parts; 
commercial aircraft luggage pods, air-conditioning 
ducts, cockpit glare shields, and light-diffuser panels ; 
industrial glazing and roofing; corrosion-resistant 
blowers, ducts, and fume hoods; bus seats; fire- 
retardant pleasure craft; corrosion-resistant utility- 
boat hulls; outboard-motor housings; business-ma 
chine housings; insulation for heavy-duty metal-clad 
switchgear ; perforated wiring ducts for electrical con- 
trol panels. 

Military uses include aircraft wing tips, tail fins, 
window frames, air ducts, battery trays, radomes, and 
antenna covers; 40-foot landing craft hulls; 55-foot 
radomes for perimeter defense; portable hangars for 
jet aircraft. 


paper-based laminates Laminates prepared 
from phenolic pre-impregnated kraft paper and 
Hetron 92 have water absorption values ranging from 
0.3% to 1.0% on a Yg-inch specimen, depending on 
resin content and method of preparation. Advan- 
tages of these laminates over phenolic NEMA XXX 
gtade include excellent fire retardance, shorter im- 
pregnating and curing time, and use of low-pressure 
forming equipment (100-400 psi) 


for more information, request the complete 
data file on Hetron resins. We shall be glad to sup- 
ply names of leading fabricators who can produce 
sheets, panels and molded shapes made with Hetron. 
Durez technical service men are ready to work with 
you or with your fabricator on any potential appli- 
cation. 
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LUGGAGE POD molded of self-extinguishing Hetron holds 35 suitcases; expedites baggage 
handling to and from jet airliners. 





QUIETNESS and strength are major SAFE DAYLIGHTING PANELS made 
advantages of Hetron in outboard-motor with Hetron carry U/L and Factory 
shrouds Mutual labels 





CHEMICAL SCRUBBER is fabricated of Hetron to resist corrosive fumes that would 
quickly chew holes in most metals. It is believed to be the largest industrial item ever 
built of reinforced plastic 





typical glass laminate properties‘ 
mechanical electrical 
tensile strength, psi 21,700-40,400 § dielectric strength, v/mil, s/t 365-390 
compressive strength, psi 23,600-37,500 s/s 340-398 
flexural strength, psi 37,200-55,100 § volume resistivity, ohm cm 19x 10 
flexural modulus, psi x 10° 1.9-3.0 dissipation factor c 0.003-0.007 
‘ 1 ke 0.004-0.007 

impact, !zod, ft-Ib/in 15-30 . ri 

: lm 0.009-0.013 
Hardness, Barcol 45-55 dielectric constant, 60 2.95-3.37 
burning rate, in/min 0.12 1 ke 2.93-3.35 
flammability SELF-EXT 1 mc 2.93-3.31 

arc resistance, sec 110 














* WE DO NOT PRODUCE LAMINATES, but will gladly furnish names of leading commercial fab- 
ricators who can supply laminates made with Hetron. Values shown are representative, based on 
tests of laminates of various thicknesses and glass/resin ratios 
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HETRON): fire-retardant resins 


for reinforced plastic laminates and moided shapes 


properties of HETRON laminates 


physical Hetron laminates are self-extinguishing. Flame 
retardance is chemically inherent in the resin, obtained with 
out additives and consequently without loss of mechanical 
strength 


Typical panels test within a range of 20 for highly filled 
panels to 75 for translucent panels in flame-spread rating by 
ASTM E84-50T (Tunnel Test), as compared with ratings 
of 100 for red oak and over 400 for conventional unfilled 
polyester panels 


Castings cured without filler exhibit heat distortion points 


Water absorption is very low. After a two-hour boil the 
same laminates have flexural strength of 59,800 psi at 73°F. 
Flexural modulus of 3.1 x 10° psi at 73°F is equally well 
retained after a two-hour boil. Compressive strength is 
35,000 psi and tensile strength 40,000 psi at 73 F. 


electrical flame retardance, make 
Hetron a preferred choice for glass-reinforced sheet insula- 
tion in heavy-duty circuit breakers and other apparatus. Other 
properties include very low loss factor over a wide range of 
frequencies ; dielectric constants generally lower than with 
resins of this type; relatively slight change in properties with 
exposure to high humidity. 


Good electricals, plus 


as high as 300°F by ASTM D648-45T 


mechanical 


68,700 psi at 73 F, 


Typical g-inch rigid laminates containing 
10% resin and 60¢¢ glass cloth exhibit flexural strength of 
and 55,100 psi at 160°F, 


chemical 


change 


Laminates withstand long-time immersion in 


typical properties of HETRON’ RESINS as supplied 


water, dilute hydrochloric acid, 60% 
kerosene over a range of temperatures with little or no weight 


sulfuric 


acid, 


and 






































viscosit SPI heat 
type y flame . 
and characterstes suggested applications Beh mt tae | foe, | ta Sent we 
' 9 . ’ . ” 
= avg. min. om ASTM D648 
rigid Very high fire retardance. High heat dis- | Machine housings, electrical insulating, board and SELF- 
types: tortion point. Good resistance to water | parts, radomes, aircraft parts, structural panels, 2300 1,34 5-6.5 EXT 220°F 
92 absorption. Low viscosity. Low shrinkage. | chemically resistant tanks and ductwork. ; 
High chemical resistance. Excellent heat |Chemical tanks and ductwork; other high- SELF- 0 
R resistance. High heat distortion point. temperature applications. 2000 1.23 4.5-6.5 EXT 300°F 
Light-stabilized. Excellent weathering | Skylights; explosion windows; industrial and SELF- 
$3L$_ | characteristics. Same fire-retardant | commercial glazing where codes require a} 1000 1.30 5-6.5 EXT 180°F 
qualities as Hetron 92 flame-resistant material. ; 
High-viscosity non-volatile liquid resin. | High-temperature applications, such as pre- 
High heat distortion point; low shrinkage | pregs for aircraft or structural panels SELF- 
103 on cure. Laminates incorporate excellent 55,000 1.31 5-6.5 EXT 300°F 
heat resistance and high-temperature 
strength 
boat Low-viscosity pre-accelerated thixotropic | All contact molding: boats, machine housings, 600 at SELF- 
resins: resin designed for hand layup methods. | deep-draft parts. 90 rom 1.24 0.8 EXT 215°F 
353 High fire retardance. P : 
Low-viscosity thioxotropic resin ideally | Boat-hull fabrication. Large complex shapes 
suited for use in resin /fiberglass 2-com- | or parts. 350 at 9 SELF- - 
a ponent spray-type guns. Good fire re- 20 rpm 1.22 6.0 ExT .°* 212°F 
tardance 
son- Excellent tensile strength and tensile } Automotive and truck body panels and struc- 
rigid elongation. Excellent heat resistance. | tural members; boat hulls and machine housings SELF- 
- : Laminates have a good resistance to im- 2300 1.31 5-6.5 EXT 170°F 
OA pact cracking. Exceptional resistance to : 
cracking on rapid cure 
3 Very high impact strength, retained at | Gel coats for hand layup parts, chemically re- 1700 1.28 5-65 SELF- 120°F 
temperatures as low as -20°F. sistant piping, boat covering kits P EXT. 
hase Solid, unsaturated linear alkyd with no} Prepregs for high-temperature strength and SELF 
resins: monomer added. chemical resistance. solid EXT ’ 
7 ; 
19 Virtually the same as Hetron 17. Prepregs with high-temperature strength and solid SELF- 
} fire resistance EXT. 
standard | Excellent physical properties. Laminates | Automotive and truck body panels. Matched- NON-FIRE 
= have good baking and impact resistance. | mold parts. 2300 1.11 4.5 | RESIST- 205°F 
1% ANT 




















* For castings cured without filler. 


**With 3% antimony compound. 


7 





SS 


PLASTICS bonding and coating resins 





bonding resins 


Many products employ Durez thermo- 
setting phenolic resins as bonding or im- 
pregnating agents. During processing, 
the resins harden permanently at temper- 
atures of 250-350°F. They impart lasting 
mechanical strength, water resistance, 
electrical insulation characteristics, fric- 
tional stability, resistance to solvents, mild 
acids and alkalies. 





22. a . at a. : . shell molds and shell cores rubber compounds are wood flour or coarse ground 
A wide choice of resins is available in for metal castings provide excel- improved with Durez resins wood is mixed with Reoes veaien 
the form of lumps powders liquids lent pattern detail and high Small amonnts increase strength to form dense, strong boards 
: of ; : strength when bonded with and hardness. Neoprene and sheets, and molded shapes that 
solutions, and emulsions. In addition, Durez foundry resins nitrile rubber cements contain- resist warpage 
" ing them have both adhesion 
standard resins may be modified to de- and heat resistance 


velop properties needed for new applica- 
tions. For further information, send for 
the 12-page bulletin, “Durez Industrial 
Resins’, which describes the use of these 
resins in specific products. 


coating resins 


Many coatings and finishes are im- 
proved by formulation with Durez phe- 
nolic resins. The resins are used in wax 


emulsions and floor dressings to improve i — | 





water resistanc e, wear, slip resistance, and electronic components brake linings, brake blocks, quick, low-cost casting of 
| are insulated with strong heat- clutch facings bonded with short-run parts is possible with 
ROSS. and moisture-resistant coat- Durez resins resist heat, water, Durez casting resin. No pres- 
. ings made with a Durez pheno- grease, have uniform coeffi- sure is used; only a mild bake 

Many V arnishes and enamels are made lic resin compound cient of friction is required 


with Durez resins. In brushing and spray- 
ing finishes, the resins add durability and 
resistance to acids, alkalies, and water 

Durez resins also impart desirable 
properties to heat-set and gel-type print- 
ing inks and overgloss varnishes used in 
printing. 


where to go 
for information samples 
technical service 











main office phone twx abrasive bonding Grinding corrosion-resistant mor- sosahnates Suite a 
° wheels, abrasive discs, and tars Special mortars that must tubes, formed shapes are made 
North Tonawanda, N. Y.: NX 3-1860} TON 565 papers bonded with Durez res- withstand both acids and alkalis by impregnating paper or fabric 
888 Walck Road ins combine strength and effici employ Durez furfuryl-alcohol with Durez resin solutions, then 
ency resins pressing 
district sales offices 
Buffalo 2, N.Y TL 3-7525} BU 533 
120 Delaware Avenue 
Chicago 2, Ill.: FRanklin | CG 749 
1 North LaSalle Street 2-8757 
Dayton 2, Ohio: BAldwin | DY 452 
33 West First Street 2-7436 


Detroit 2, Mich: TRinity | DE 1175 DUREZ PLASTICS DIVISION 


503 Stephenson Building 3-3700 888 Walck Road, North Tonawanda, New York 





Los Angeles 22, Calif.: OVerbrook} Mtb 3694 
6277 East Slauson Avenue | 5-8910 HOOKER 
' CHEMICALS 
New York 19, N. Y.: PLaza NY 1-21 HOOKER CHEMICAL CORPORATION PLASTICS 








666 Fifth Avenue 7-9600 





Form No. D400—5-60 Printed in U.S.A, 
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Chlorinated polyether 


By GEORGE M. TAYLOR* 


[. the manufacture of chlorin- 
ated polyether, the polymer is ob- 
tained from pentaerythritol by 
preparing a chlorinated oxetane 
and polymerizing it to a polyether 
by opening the ring structure. The 
resultant polymer is of high mo- 
lecular weight, linear in nature, 
crystalline in character, and, un- 
like most halogenated polymers, 
extremely resistant to thermal de- 
gradation at molding and extru- 
sion temperatures. 

Chlorinated polyether (e.g. 
Penton!), first introduced to the 
plastics industry as a developmen- 
tal product in 1954, became com- 
mercially available in 1959 after 
an exhaustive evaluation program 
in a variety of industrial uses. 

Chlorinated polyether possesses 
a unique combination of mechan- 
ical, electrical, and chemical- 
resistant properties (see Proper- 
ties Chart, opposite p. 600), and 
can be molded at economical rates 
in conventional injection and ex- 
trusion equipment. Being highly 
crystalline in nature, it has a low 
melt viscosity, which permits easy 
filling of molds, and a low mold 
shrinkage; i.e. low volume 
change from melt to solid state. 
This facilitates the design and 
production of moldings to close 
tolerances. In changing from an 
amorphous condition to a solid in 
the molding process, chlorinated 
polyether crystallizes at a rate 
which provides hard, strain-free 
parts. 


Mechanical properties 

The mechanical properties of 
chlorinated polyether point up 
significant differences between this 
new polymer and other thermo- 
plastics. Heat-distortion tempera- 
tures are well above the normal 
thermoplastic range, and the ma- 
terial retains its tensile and allied 
strength properties at elevated 
temperatures, indicating its use 
where sterilization is required, in 
hot water equipment, valves, etc. 
* Penton Sales, Hercules Powder Co., Wilming- 


ton 99. Del 
' Registered trademark, Hercules Powder Co 


CHLORINATED POLYETHER 


Its extremely low water absorp- 
tion is accompanied by a degree of 
dimensional stability that under 
adverse conditions results in a 
dimensional change which is sub- 
stantially nil. 


Electrical properties 


Electrical test data obtained on 
chlorinated polyether, coupled 
with its physical properties and 
cost, place this new polymer in a 
class by itself. While its loss factor 
is such that it cannot be classified 
with such plastics as polystyrene, 
the completely fluorinated poly- 
fluorocarbons, or polyethylene, it 
is sufficiently low to rate the ma- 
terial as superior to most other 
thermoplastics. This superiority is 
quite evident when measurements 
are made under generally adverse 
conditions, such as exposure to 
water and to wide temperature 
changes. 


Chemical properties 


Chlorinated polyether provides 
outstanding chemical resistance to 
both inorganic and organic agents 
to a degree (see Table I, below) 
that represents a distinct advance 
over previously obtainable plas- 
tics. Its chemical resistance plus 
its high heat-distortion point now 


make it possible to handle end- 
uses at elevated temperatures 
(100 to 125° C.) which previously 
could be accomplished only with 
high-cost compounds. In general, 
it is resistant to all inorganic acids, 
except fuming nitric and fuming 
sulfuric. 


Processing 


Injection molding: Chlorinated 
polyether can be molded without 
difficulty using standard commer- 
cial heating cylinders and ordi- 
nary chrome-plated or polished, 
hardened steel dies. 

Gate size will be determined by 
part design. Pinpoint-type gates 
are satisfactory for parts with thin 
sections up to about 0.075 inch. 
Parts with wall sections above 
that thickness require larger 
gates, the size being governed by 
the cycling time and degree of 
sinking which occurs. Parts with 
complicated parting lines, core- 
pulling devices, and heavy wall 
sections have been molded on 45- 
sec. cycles using a %4-in. dia. gate. 

Material temperature from the 
cylinder may range between 370 
and 465° F. The lowest possible 
temperature commensurate with 
thickness of molded section and 
gate size should be selected. 

Die temperature is a critical 
variable in obtaining rapid mold- 
ing cycles and a temperature of 
190 to 205° F. is necessary for 
optimum rate of setting in the 
mold. Outside this range, a mark- 
edly slower cycle results. 

Molding cycles are dependent 





TABLE |: Comparative chemical resistance of 
(Penton) chlorinated polyether 





Reagent 


Control (not exposed) 


Ethyl acetate 
Furane 
Acetone 
Toluene 
Heptane 
Ethylene dichloride 
Ethyl ether 
10% NH,OH 
37% HCI 

10% aniline 
Distilled water 


Weight Tensile 

change strength 
% p.8.i. 
6000 
3.6 5800 
6.5 4900 
5.2 4600 
15 6300 
0.1 6100 
6.0 5800 
6.3 6000 
0.1 6100 
0.14 5700 
0.03 6100 
01 6100 
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Precision molded chlorinated polyether parts are used in assembly of ball valve 


(exploded view, above). Valves are used in highly corrosive systems, where 
elevated temperatures are involved, and cost less (up to 50%) than the glass 
or metal alloy valves previously required to resist the heat and chemicals 


on specimen thickness. Wall sec- 
tions up to Me in. can be molded 
in 20 sec. or less, while heavy wall 
sections of % to ¥ in. can be pro- 
duced in 80 sec. or less. 

Because the melt viscosity of 
chlorinated polyether is quite low, 
thin sections are readily filled 
during the injection process. How- 
ever, screens or other obstructions 
are not required in the cylinder to 
prevent drooling. 

Extrusion: The material can be 
readily extruded into sheets, rods, 
tubes, and shapes. Sheet stock of 
0.005 to 0.030-in. thickness, rods of 
0.010 to % in. dia. and pipe or 
tubing up to % in. inside diameter 
can be extruded without difficulty. 

The extrusion can be accom- 
plished with screws designed for 
processing nylon, vinyls, and the 
cellulosics. 

Take-off baths or other means 
of controlling the cooling rate are 
not required for all shapes and 
sizes. However, where a fast rate 
of setting is a factor, a hot bath 
(190 to 195° F.) is necessary to 
obtain the most rapid crystalliza- 
tion and rate of hardening. 

Pre-heating of chlorinated poly- 
ether is recommended where in- 
creased extrusion rates are a fac- 
tor. It is similar to other thermo- 
plastics in this respect. 

Extrusion-barrel and die tem- 


peratures may range from 360 to 
450° F. The actual temperature 
selected will depend on the item 
being extruded; e.g., sheeting 0.005 
in. thick requires temperatures of 
about 430° F., whereas pipe of 
heavier cross-section requires 
temperatures of only 360 to 400° F. 
Pre-drying of the molding pow- 
der for injection molding or ex- 
trusion is not necessary except in 
those cases where conditions are 
such as to cause condensation of 
moisture on the surface of the 
molding pellets. Such moisture 
can be removed before use by 
drying at 170° F. for one hour. 


Fabrication 


Chlorinated polyether sheet, 
rod, tube, or block stock can be 
readily machined into dimension- 
ally stable parts designed for use 
as prototypes or for short runs of 
custom-built equipment. 

Extruded, injection, or transfer 
molded linings are widely em- 
ployed in the fabrication of lined 
metal pipe, pipe fittings, valves, 
pumps, and meter parts. 

Chlorinated polyether sheet can 
be applied to low-cost metal sub- 
strates by the use of a straight- 
forward adhesion system or con- 
ventional gas welding techniques 
to obtain highly corrosion-resist- 
ant tanks and processing vessels. 


Chlorinated polyether, ranging 
in thickness from % to 60 mils, 
can be applied to steel, aluminum, 
glass, paper, or other substrates, 
by water or solvent suspension 
systems, or the fluidized bed 
process. 


Markets 


The present markets for chlo- 
rinated polyether are mainly in 
the field of chemical processing 
and precision injection-molded in- 
dustrial parts. These were the use 
areas established during the five- 
year developmental period pre- 
ceding its recent introduction as a 
commercial plastic. 

Solid, lined, and coated metal 
pipe and pipe fittings constitute a 
fast-growing major market. Ac- 
cessory components for chemical 
processing, such as valves, pump 
and meter parts, and lined tanks 
and vessels, are other market 
areas which have substantially in- 
creased in volume since the com- 
mercial introduction of chlorinated 
polyether. 

In the precision-molded indus- 
trial field, chlorinated polyether is 
fast finding a place in the develop- 
ment of redesigned parts which 
previously employed metal die 
castings. Its growth in this area 
will undoubtedly be in the direc- 
tion of moldings requiring its 
unique combination of mechanical, 
electrical, and chemical-resistant 
properties in dimensionally stable 
parts expected to retain close tol- 
erances in long-term service. 
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TFE-Fluorocarbon Resin 
By R. B. FEHR* 


The high polymer of tetrafluoro- 
ethylene created by polymeriza- 
tion under carefully controlled 
conditions, polytetrafluoroethyl- 
ene (TFE-fluorocarbon resin), 
has a molecular structure consist- 
ing of carbon and fluorine atoms 
only. As a consequence, it has a 
combination of chemical and 
physical properties unsurpassed 
by any other single material of 
construction. Articles fabricated 
of TFE-fluorocarbon resin exhibit 
extreme inertness to chemical at- 
tack, very high thermal stability, 
low dielectric loss and high di- 
electric strength, non-adhesion 
and low frictional properties, and 
outstanding retention of proper- 
ties over a wide temperature 
range. All of this is a result of 
the pure fluorocarbon system 
where the primary bonds in the 
polymer chain are very strong, 
the secondary valence forces be- 
tween adjacent chains are weak, 
and the symmetrical arrangement 
of fluorine atoms forms a sheath 
which functions in protecting the 
carbon chain. 

TFE-fluorocarbon resins (Tef- 
lon') are available in five grades: 
Teflon 1—a general-purpose mold- 
ing powder (for gaskets, seals, 
rings, bearings, packing, elec- 
tronic components, sheets, rods, 
and heavy-wall tubing); Teflon 5 
—a special-purpose powder for 
molding cylindrical shapes for the 
production of skived tape (for 
chemical, electrical, mechanical, 
and non-adhesive applications) ; 
Teflon 7—a special-purpose ultra- 
fine molding powder for use 
where highest quality void-free 
moldings are required (for tape 
and molded shapes, etc.); Teflon 
6—a special-purpose powder usu- 
ally compounded with naphtha to 
aid in extrusion in such applica- 
tions as the following: thin-wall 
tubing, wire insulation, and elec- 
trical tape; and Teflon 30—an 
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aqueous dispersion designed to be 
used for the coating of fabrics 
and metals. 


Properties 


Because of their low dissipation 
factor and low dielectric constant, 
TFE-fluorocarbon resins are 
widely used in the electronic in- 
dustry. The dissipation factor and 
dielectric constant are unchanged 
from frequencies of 60 cycles to 
10,000 megacycles. In addition, 
these properties are only slightly 
altered at elevated temperatures. 
For example, over a frequency 
range of 107 to 10* cycles, the dis- 
sipation factor does not change 
within the limits of measurement 


to temperatures as high as 
397° F. 
Another unusual property of 


TFE-fluorocarbon resins is their 
exceedingly low coefficient of 
friction—lower than that for any 
other solid. The static coefficient 
is lower than the dynamic value 
and thus TFE-fluorocarbon resins 
do not exhibit a slip-stick type of 
motion, and bearings and piston 
rings of TFE resins are gaining 
wide acceptance in non-lubricated 
service. 

While many of the mechanical 
strength properties are adequate 
for many uses but not excep- 
tional, the impact strength is ex- 
tremely high. Even though many 
plastics exhibit better properties 
at room temperature, there are 
no plastics that retain useful me- 
chanical properties over as wide 
a temperature range. For exam- 
ple, after one month at 480° F., 
molded bars showed only a 1% 
loss in tensile strength. An ex- 
treme example of its utility at 
high temperature is as a totally 
confined gasket at a temperature 
of 930° F. under a pressure of 
15,000 p.s.i. This is possible since 
the melting point of TFE-fluoro- 
carbon resins is raised with in- 
creasing pressure. 

The value of TFE-fluorocarbon 
resins for certain applications can 
be considerably enhanced by the 
use of reinforcing agents. Such 
modification improves certain me- 
chanical properties and permits 


compositions based on TFE-fluo- 
rocarbon resins to be tailored to a 
wide variety of chemical, me- 
chanical, and electrical applica- 
tions. As an example, resistance 
to wear by rotating shafts can be 
increased as much as 500 times 
through the use of additives. Fur- 
thermore, the modified composi- 
tions retain most of the outstand- 
ing properties of uncompounded 
TFE-fluorocarbon resins. Elonga- 
tion and impact strength are low- 
ered, but in most instances these 
changes do not impair the useful- 
ness of the article. 


Processing methods 


Some of the properties of TFE 
resins are relatively insensitive 
to fabrication techniques, while 
others are, to a large extent, un- 
der the control of the fabricator. 
Good thermal and chemical re- 
sistance, non-adhesiveness, low 
dissipation factor, and low dielec- 
tric constant are inherent in the 
chemical structure of the tetra- 
fluoroethylene molecule and are 
relatively independent of the fab- 
rication method. On the other 
hand, properties such as stiffness, 
flex life, permeability, and tensile 
properties are influenced by fab- 
rication. For this reason, it is rec- 
ommended that anyone contem- 
plating new designs incorporating 
TFE-fluorocarbon resins work 
closely with an experienced fab- 
ricator whenever possible. 

TFE resins are fabricated by a 
number of techniques including 
screw extrusion, ram extrusion, 
preforming followed by pressure 
or free sintering, extrusion with 
an extrusion aid (naphtha), 
coating, and dip coating and im- 
pregnation. These techniques, 
while different, have three basic 
steps in common: 1) cold form- 
ing; 2) sintering; and 3) cooling. 
The different methods are ap- 
plicable to the various forms in 
which the resin is available. 

Sheeting of TFE-fluorocarbon 
resins can be fabricated or treated 
to make it cementable to various 
substrates with a variety of con- 
ventional adhesives. The treat- 
ment may be applied to any de- 
sired area so as to preserve the 
low frictional antistick properties 
on untreated surfaces. 

For applications where con- 
tinuous TFE-fluorocarbon resin 
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joints are required, as in tank lin- 
ings for chemical process equip- 
ment, sheet stock may be heat 
bonded. This technique employs a 
simple contact heater at a tem- 
perature of about 710° F. with 
the aid of flux and contact pres- 
sure of about 35 p.s.i. 

TFE-fluorocarbon resins are 
extremely stable at high temper- 
atures. They can be used contin- 
uously up to 500° F. and, in 
special applications, even higher. 
However, at one stage in its proc- 
essing, the resin is heated to tem- 
peratures above 650° F. These 
temperatures exceed the point 
where small quantities of gas- 
eous decomposition products are 
evolved, some of which may 
cause extreme discomfort if in- 
haled. Thus, a necessary safety 
precaution is a need for adequate 
ventilation facilities. 


CTFE-Fluorocarbon 
Resin* 


Polychlorotrifluoroethylene 
(CTFE resin) is a tough, rigid 
plastic characterized by excel- 
lent thermal stability, chemical 
inertness, and outstanding elec- 
trical qualities. The Kel-F' brand 
CTFE resins are available in a 
number of unplasticized grades, 
all of which are processable by 
conventional molding or extru- 
sion techniques. Kel-F grades 270 
and 300 are homopolymers of 
300,000 and 400,000 molecular 
weight respectively. Grade 500, a 
copolymer of CTFE and vinyli- 
dine fluoride, has greater flexi- 
bility and has been used princi- 
pally for injection molding and 
wire extrusion application. Kel-F 
800, another grade of CTFE- 
fluorocarbon resin, is a soluble 
copolymer which can be used in 
coating applications. 


Properties 


Parts fabricated from CTFE 
resins range from optically clear 
transparent plastics to translucent 
forms, depending upon the degree 
of crystallinity. Good transpar- 
ency, associated with a low de- 
gree of crystallinity, can usually 
* Copy prepared by Chemical Div., Minne- 
cote Mining & Manufacturing Co., St. Paul 
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be achieved by rapid quenching 
after fabrication. Sheets) made 
from CTFE homopolymer show 
excellent transparency to infra- 
red radiation up to 4 microns, due 
to the absence of hydrogen in the 
molecule. 

CTFE homopolymer is chemi- 
cally inert to all common re- 
agents. The plastics are unaffected 
by strong alkalies, acids, organic 
solvents, and vigorous oxidizing 
agents over a wide temperature 
range. Like all fluorocarbon plas- 
tics, however, they are attacked 
by molten alkali metals. Out- 
standing impermeability to air, 
water, 28% ammonia, 50% so- 
dium hydroxide, 37% hydrochlo- 
ric acid, benzene, and methanol 
is exhibited by CTFE films. 

CTFE homopolymer has a glass 
temperature of 58° C. (136° F.) 
and a first order transition (crys- 
talline melting point) at 215° C. 
(419° F.). The resin retains use- 
ful properties over a temperature 
range from —200° C. (—328° 
F.) to plus 200° C. (plus 392° F.) 
for prolonged periods. The com- 
bination of good physical proper- 
ties at low temperatures and the 
oxidation insensitivity of the 
CTFE polymer makes it an ex- 
tremely useful material for lip 
seals, gaskets, valve parts, and 
O-rings in liquid oxygen systems. 

CTFE plastics are ideally suited 
for terminals, hook-up wire and 
other electrical applications be- 
cause of the excellent insulation 
qualities which are retained over 
wide temperature and humidity 
conditions. Corona formation and 
surface flash-over are minimized 
by the fact that the resins show 
essentially zero moisture absorp- 
tion. Arc resistance is greater 
than 360 sec. with no sign of car- 
bonization in the electrode area. 

CTFE homopolymer has high 
tensile strength and outstanding 
impact strength, even at very low 
temperatures. In addition, the 
plastic has a relatively high elas- 
tic modulus, good abrasion resist- 
ance, and shows low degrees of 
stress relaxation and compression 
set. Kel-F grade 500 plastic ex- 
hibits greater flexibility, higher 
impact strength and _ reduced 
tendency towards crystallization 
than the homopolymer, without 
significant sacrifice of thermal 
stability. 


Modified physical properties are 
attainable in the homopolymer by 
plasticization with low molecular 
weight poly-CTFE oils and 
waxes. For example, Kel-F grade 
300 P 25 is available with a 25% 
plasticizer content. 


Fabrication 

CTFE resins can be easily ma- 
chined to close tolerances (com- 
parable to brass), drilled, 
punched, sanded, buffed, or pol- 
ished using standard equipment. 
Since it is a thermoplastic, an ex- 
cessive rise in its temperature 
during machining should be 
avoided. Using new designs re- 
quiring special fabricating tech- 
niques, it is advisable to develop 
manufacturing plans with the as- 
sistance of an experienced fabri- 
cator who can advise on possibili- 
ties and limitations. 

The CTFE resins are available 
as high-density powders, which 
are essentially cylindrical pellets, 
or low-density molding powders 
which are white, free-flowing 
powders. They are also available 
as dispersions for spray and dip 
applications. 


FEP-Fluorocarbon Resin 
By R. L. RINDERMAN* 


Teflon! FEP-fluorocarbon resin 
is a copolymer of tetrafluoroeth- 
ylene and _ hexafluoropropylene. 
While exhibiting most of the ex- 
cellent properties of the TFE- 
fluorocarbon resins, the FEP resin 
offers the processing advantages 
of true thermoplastics. The FEP 
resin is available in pellet form 
for easier processing by injection 
molding and conventional screw 
extrusion. 


Properties 


By virtue of a fully fluorinated 
structure, the FEP-fluorocarbon 
resin retains, to a large extent, 
the hitherto unique properties of 
the TFE resins. Some of the out- 
standing properties of the FEP 
resin are: 

1) Exceptional heat resistance. 
Parts fabricated from the FEP 
resin are capable of continuous 
*Polychemicals Dept., E. I. du Pont de 
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service at temperatures up to 
400° F. and higher than 400° F. 
under certain conditions. 

2) Excellent dielectric charac- 
teristics. Like the TFE resins, the 
dissipation factor and dielectric 
constant of the FEP resin remain 
constant over a wide range of 
temperatures and over the entire 
range of frequencies measured to 
date (60 cycles to 60 megacycles). 
Volume resistivity is greater than 
2 < 10!8 ohm-cm., even after 
prolonged water soaking. The 
FEP resin will melt when exposed 
to an arc, but does not carbon- 
track. 

3) Chemical inertness. The 
FEP-fluorocarbon resin is resist- 
ant to all known chemicals and 
solvents other than alkali metals 
under certain conditions, fluorine 
at elevated temperatures, and cer- 
tain complex halogenated com- 
pounds such as chlorine triflu- 
oride. 

4) Low permeability. Films of 
resin exhibit a low permeability 
comparable to the best fabricated 
films of neoprene and buty] rub- 
ber. This low permeability, com- 
bined with chemical 
resistance and ease of fabrication, 
makes sheeting of the FEP resin 
an excellent material for lining 
equipment for severe corrosive 
service at 
400° F. 


5) Toughness and 


excellent 


temperatures up to 


strength. 
Over a wide range of tempera- 
tures, from 450 to 440° F, 
molded parts retain their mechan- 
ical toughness and strength. 

6) Excellent weatherability. 
FEP resin is virtually unaffected 
by weather. It has remained un- 
changed when subjected to ultra- 
violet light, ozone attack, and ex- 
treme heat and cold. 

7) Exceptional non-adhesiveness 
and ice release. Tests indicate that 
the adhesion to ice and frost is 
lower than that of other presently 
available plastics. 

8) Zero moisture absorption. 

The primary difference between 
the TFE and FEP resins occurs 
at high temperatures. Whereas the 
TFE resins become a rubbery gel 
above 621° F., the FEP resin 
melts at about 550° F. and can 
be processed at 600 to 750° F. by 
conventional extrusion and injec- 
tion molding techniques. 

The processing characteristics 
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of FEP-fluorocarbon resin and 
the applications into which it is 
going are discussed below. 


Applications 


The melt extrudability of FEP- 
fluorocarbon resin allows the eco- 
nomical fabrication of high tem- 
perature, resistant 
wire jackets in long continuous 
lengths on a wide range of pri- 
mary insulations. Primary insula- 
tion with FEP resin is possible 
over the whole range of common 
conductor materials, such as sil- 
ver, aluminum, copper, tinned 
copper, nickel- and silver-plated 
copper. A wide range of wire and 
cable constructions can be coated, 
striped, stripped, colored, and 
printed easily and economically. 

Film, tubing, rod, and irregular 
shapes have been successfully ex- 
truded by thermoplastic tech- 
niques. These forms are suitable 
for use in capacitors, resistors, in- 
sulators, and many other compo- 
nents requiring outstanding elec- 
trical and thermal properties. 

The applicability of FEP resin 
to injection molding techniques 
permits rapid and economical mass 
production with 
equipment. 


chemically 


conventional 
Difficult-to-machine 
parts, e.g., complicated shapes or 
thin sections, can now be fabri- 
cated economically. The excellent 
dielectric properties of the FEP 
resin make it especially appro- 
priate for molding electrical and 
electronic parts such as high fre- 
quency microwave 
components, and insulators. Its 
excellent chemical properties and 
heat resistance make it particu- 
larly useful in highly corrosive 
conditions at elevated heats. 
Fabrication by compression and 
transfer molding is also feasible. 
It is possible to encapsulate trans- 


connectors, 


formers, resistors, coils, etc. Her- 
metically sealed units are feasible 
using molding techniques. 

By the application of heat and 
pressure, film or sheeting of the 
FEP-fluorocarbon resin can be 
post-formed or bonded to a variety 
of substrates. Satisfactory bonds 
to such substrates as metals, glass, 
and the TFE-fluorocarbon resins 
can be obtained. Applications of 
this processing technique include 
laminates, printed circuits, and 
protective and nonstick linings. 

By the powder-sinter technique, 


coatings of FEP resin can be pro- 
duced on complex shapes of metal 
and other materials for resistance 
to high temperatures and corro- 
sive conditions. Applications of 
FEP as a coating include motor 
hardware, chemical pumps and 
valves, and military weapons. 
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nylons are polymeric 
resins, formed by the condensa- 
tion of dibasic organic acids with 
diamines into linear chains con- 
taining amide groups. They were 
developed in the classic researches 
of W. H. Carothers and intro- 
duced on the market in 1938 in 
the form of bristles and hosiery 
fibers. The inherent properties of 
the material, however, such as 


strength, toughness, ability to 
withstand high temperatures, 
abrasion resistance, and good 
chemical resistance, made it 


quickly apparent that a potential 
existed as an industrial molding 


powder. Consumption of nylon 
powders for this purpose has in- 
creased considerably over the 


past few years. 

Table I, p. 92, lists the various 
types of present-day commercial 
nylons, showing the chemical raw 
materials used to make them and 
the properties that are imparted 
by them to the different nylons 
listed. 


Types of nylons 


Within the wide range of nylons 
available, the three most impor- 
tant types are designated nylon 
6/6, nylon 6, and nylon 6/10. Ny- 
lon 6/6 (so-called because both 
the acid and amine used in making 
it contain 6 carbon atoms) is the 
most common and oldest type of 
nylon. Nylon 6, a newer material, 
is a polymer made by opening the 
ring of caprolactam, a 6-carbon 
eondensed amide. Some of the ny- 
lon grades possess somewhat 
higher impact strength, are more 
flexible, and have better low tem- 
perature properties than nylon 6/6; 
however, these attributes are at- 
tained through a sacrifice of stiff- 
ness, abrasion and heat resistance, 
and creep properties. Other nylon 
6 grades are comparable to nylon 
6/6 in both physical properties 
and molding cycles required. 

In the manufacture of the third 
major type of nylon, 6/10, sebacic 
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Nylons (polyamides) 


acid is substituted for the adipic 
acid component to yield a softer, 
more resilient polymer with lower 
water absorption and better wet 
stiffness. 

Over-all, however, the common 
6/6 and 6 nylons have fitted into 
their important and rapidly grow- 
ing uses because of a unique com- 
bination of desirable properties. 
They are stiff, strong, tough, light, 
abrasion-resistant, and _ self-ex- 
tinguishing, have a low coefficient 
of friction, and are chemically and 
thermally resistant. Such proper- 
ties, plus their ability to be ac- 
curately molded into intricate 
shapes, have fitted them for me- 
chanical and other critical appli- 
cations where they either replace 
less satisfactory or more expen- 
sive metal parts, or do jobs previ- 
ously not possible. While wear 
properties are improved by lubri- 
cation, nylon bearings give excel- 
lent service with no lubrication 
under many service conditions 
and will frequently outwear cor- 
responding metal parts. Nylon’s 
chemical resistance is particularly 
valuable where electrolytic action 
corrodes metal parts, particularly 
where a bimetallic junction is in- 
volved. This property recommends 
nylon for various marine and oil- 
field applications. 

Research work has also been 
going forward on various types of 
reinforced nylon molding com- 
pounds. One manufacturer claims 
to have developed a glass fiber- 
filled nylon with tensile strengths 
much greater than nylon in its 
virgin state. Another manufac- 
turer reports on a molybdenum 
disulfide-filled nylon which offers 
high wear resistance, low dry- 
running friction, and excellent 
dimensional stability. 

Also new in this country is 
nylon 11, a resin derived from the 
castor bean and in use in Europe 
for several years. These resins are 
claimed to have lower moisture 
absorption than other commer- 
cially available types, as well as 
thermal stability in processing 
which makes it possible to vro- 
duce large precision moldings 
using conventional techniques. 






Injection molding and extrusion 
are the usual methods of process- 
ing nylon; application from solu- 
tion, compression molding, sinter- 
ing, and other techniques are used 
for special purposes. 


Processing nylon 


The common nylon 6/6 and 6 
compounds can all be handled in 
conventional machines with little 
modification in equipment or pro- 
cedures. When injection molding 
nylon 6/6, those differences that 
do exist can be attributed largely 
to the material’s sharp melting 
point and low melt viscosity. This 
makes it necessary to fill molds as 
quickly as possible and the use of 
a booster is usually recommended. 
Nylon 6/6 also tends to freeze 
rapidly, contributing to rapid 
cycle and minimizing flash prob- 
lems. 

According to manufacturers of 
nylon 6, the material has a wider 
range of molding temperatures 
and a higher melt viscosity than 
molding-grade 6/6 nylon. Fur- 


thermore, nylon 6 and certain 
modified compositions, such as 
Zytel 109° resin, have a lower 
melting point—contributing to 


greater ease in the molding of 
heavy sections without internal 
voids. 

In extrusion-grade materials, 
both nylon 6/6 (e.g., Zytel 42") 
and nylon 6 (e.g., Spencer 607) 
are available with higher melt 
viscosities than were heretofore 
possible—and consequently ex- 
truded nylon profiles, tubing, pipe, 
film and sheeting have started to 
find important new markets. Con- 
siderable activity has been noted 
in developing the use of nylon 
pipe in applications where the su- 
perior chemical resistance and 
heat resistance of the nylons is 
indicated. Extruded tubing has 
also made a place for itself in ap- 
plications where resistance to 
pressure and vibration, combined 
with oil resistance, are important. 
Extruded film and sheet is at 
present in the development stage 
but should be made available 
shortly. 

Nylon, in stock shapes and 
sizes, can also easily be machined. 
This type of fabrication is espe- 
cially recommended for symmet- 
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Nine parts molded of nylon spin the attachments 
for this new mechanical shoe shiner effortlessly and 
quietly. Nylon’s excellent abrasion resistance—even 
in the complete absence of Ilubrication—keeps 
maintenance to a minimum. (Photo, Du Pont) 


















Housing for in-line gasoline filter installed in 1960 
cars is molded of caprolactam nylon. To qualify for 
production use, the housing was subjected to ex- 
tensive temperature (250° F. and —40° F. for 
24-hr. periods), vibration (1000 hr.), and fuel re- 
sistance testing. Two halves of housing are spin 
welded together. (Photo, Spencer Chemical Co.) 





Salt water corrosion and severe impacts are no 
problem for nylon control ring (right) used in ad- 
jvstable-pitch outboard motor propeller. Pins in 
blades ride in grooves in the ring, which is turned to 
change pitch. Damaged blades can easily be replaced 
because of resiliency of nylon. (Photo, Du Pont) 





Lightweight nylon tubing (2.44 Ib./100 ft. in /z-in. 
1.D. as compared to 18 Ib./100 ft. for rubber 
braided hose) simplifies installation job for vertical 
grinders. Nylon tubing is also about 40% smaller 
in O.D. than comparable rubber hose; short time 
burst rating is 2500 p.s.i. (Photo, Polymer Corp.) 


Polycaprolactam nylon was chosen for the housing 










of this portable electric can opener by reason of its 
high impact strength, superior surface appearance, 
and ease of processing. Housing consists of two 
shells (weighing about 1 oz. each) which are joined 
together with machine screws. (Photo, Spencer) 





rical components with multiple 
undercuts, internal threads, and 
longer inside diameters. The 
break-even point between mold- 
ing or machining nylon parts is 
generally higher for smaller parts. 
For example, results on a part 
with a volume of 0.7 cu. in. indi- 


cate it would be more economical 
to mold than screw machine in 
quantities of 2000 and up, while a 
part 0.1 cu. in. did not become 
more economical to mold until 
quantities of 40,000 were reached. 

An interesting technique in 
making nylon parts with im- 


proved wear characteristics and 
dimensional _ stability cold 
pressing sintering. By this 
method, specially processed finely 
divided nylon 
pressed and sintered in a process 


is 
and 
powders are 


somewhat similar to that used in 
powder metallurgy. The parts 





TABLE I: The nylons—raw materials, trade names, properties 








Common 
Chemical basis of nylon designation 
Hexamethylene-diamine- nylon-6/6 


adipic acid 


Hexamethylene-diamine- nylon-6/10 
sebacic acid 


Alkoxy-substituted nylon, nylon-8 
hexamethylene-adipic 
acid 


Not disclosed, 
possibly a copolymer 


Not disclosed, made spe- 
cifically for the Army 


Polycaprolactam nylon-6 


ll-amino undecanoic nylon-11l acid 
from castor oil 


Suppliers and trade names 


E. I. du Pont de Nemours and Co., 
Inc.—Zytel 42, 101, 101-2315, 103, 
105, 109 and FE-2281 


E. I. du Pont de Nemours and Co., 
Inc.—Zytel 31, 33, and 37X 


Belding-Corticelli Industries—B.C.I. 
800 Series Nylon 


E. I. du Pont de Nemours and Co., 
Inc.—Zytel 63 and 69 


E. I. du Pont de Nemours and Co., 
Inc.—Zytel 3606 


Plastics and Coal Chemicals Div., 
Allied Chemical Corp. — Plaskon 
Nylon 8200 and 8201 

E. I. du Pont de Nemours and Co., 
Inc.—Zytel 211 

Spencer Chemical Co.—Spencer Ny- 
lon 401, 402, 404, 600, 601, 603, 605, 
606, and 607 

Foster Grant Co., Inc.—Fosta-Nylon 
61A, 61B, 62A-SK, 64A, BK-25T, 
BK-31G, BK-312, BK-40F, BK- 
40T, BK-40R 

Alfred C. Toepfer, Inc.—Grilon 

American Enka Corp.—Nylenka 

Catalin Corp.—Catalin 

Firestone Plastics Co.—Firestone ny- 
lon 200, 210. 

Belding-Corticelli Industries—B.C_I. 
1100 Series Nylon 


Comments on properties 
Zytel 42 is an extrusion-grade ma- 
terial with higher melt viscosity; 
101 general-purpose material; 
101-2315 same with improved mold- 
ability; 105 has added weather re- 
sistance, 103 heat-resistance; 109 
meets broader range of molding and 
end-use requirements; FE-2281 has 
improved hot-water resistance. 


is 


More moisture-resistant than the 
above, more flexible, easier to work, 
lower in melting point, and less stiff. 
Zytel 33 is heat-stabilized Zytel 31. 
Zytel 37X is heat- and light-stabi- 
lized. 


Solution, molding, and extrusion 
grade resins are available in this 
series. Flexible thermoset or ther- 
moplastic coatings are applied from 
alcohol/water solutions. Thermoset- 
ting is effected with an acid catalyst 
and a time/temperature cure. 


Soluble in methanol and ethanol, but 
cannot be made insoluble. Used 
chiefly for textile treating. 

Made only to Army specifications for 
infantry wire jacket. 


Controllable crystalline structure, 
permitting orientation for film. 
Fairly high molten viscosity. Wider 
plasticizing range for molding larger 
pieces. 


A series of low moisture absorbing, 
dimensionally which 
can be formed by conventional in- 
jection, extrusion, and blow molding 
techniques. 


stable resins 
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(e.g., Nylasint* nylon parts) can 
be sintered in oil to provide sur- 
face lubricity and an exceptionally 
low coefficient of static and dy- 
namic friction. Various fillers, 
such as molybdenum disulphide 
and graphite, can be incorporated 
in concentrations as high as 80 
percent. The parts exhibit su- 
perior crystallinity and have re- 
duced thermal and hygroscopic 
expansion characteristics. 

Nylon coatings for metals 
(e.g., Corvel? fusion bond fin- 
ishes) are now available through 
the use of a process claimed to 
produce coatings retaining the 
prime mechanical characteristics 
of the nylon resin and its protec- 
tive surfacing characteristics for 
such applications as rollers, bear- 
ings, degreasing racks, etc. In this 
process, the object to be coated is 
preheated and dipped into a bed 
of fluidized dry coating powders 
which, as the part is moved to and 
fro, impinge on the surface of the 
object and coalesce to form a uni- 
form coating. The process was de- 
veloped and patented in Europe; 
patents have now been issued in 
the U.S. and the process is avail- 
able under license. 


Drying 

A major problem when han- 
dling nylons, particularly 6/6 and 
6, is the fact that the materials 
are hygroscopic and will eventu- 
ally absorb about 242% moisture 
under average atmospheric con- 


ditions. However, more than 
about. 0.3% moisture causes 
splayed moldings of reduced 


toughness. Therefore, every effort 
should be made to protect the 
molding powder from atmospheric 
moisture. If excess moisture has 
been picked up, the nylon should 
be dried in a dehumidified air 
oven or a vacuum oven before 
the molding operation. It is most 
important that the air taken in 
by the dryer be low in relative 
humidity. Nylon 11 is handled in 
the same way. 

Several after-treatments of ny- 
lon moldings are used to advan- 
tage. To stresses, and 
thereby improve dimensional sta- 
bility and toughness, moldings are 
often annealed at about 350° F. in 
an inert medium such as Glyco- 
wax $932. Furthermore, since 6/6 


relieve 
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and 6 nylon, as mentioned above, 
will absorb about 242% moisture 
under normal atmospheric condi- 
tions, it is often convenient to add 
about this much water by im- 
mersing in boiling water in order 
to improve the toughness of the 
molded piece. 


Applications 


Nylon is more often used be- 
cause of its combination of excel- 
lent properties than for any one 
single characteristic. These vari- 
ous properties have been ex- 
ploited by a constantly expand- 
ing family of applications. The 
6/6 and 6 nylons are particularly 
useful in molded mechanical 
parts. For example, nylon gears 
and bushings are being used in 
textile machinery, household ap- 
pliances, calculating equipment, 
automobile speedometers, and 
windshield wipers, and in office 
and builder’s hardware, to men- 
tion only a few. In addition to its 
other properties, nylon’s excel- 
lent abrasion resistance in the 
absence of lubrication is particu- 
larly valuable where frequent 
oiling is either undesirable or in- 
convenient. For example, -lubri- 
cation adequate for metal parts is 
often very undesirable in textile 
and food machinery, while in 
household appliances and fishing 
reels, the problem of lubrication 
is apt to be neglected by the ulti- 
mate user. 

Other parts uti- 
lizing nylon’s excellent frictional 
properties include elevator gibs 
and sliding parts for 
windows. 


mechanical 


storm 


Another of nylon’s properties, 
its impact resistance, is particu- 
larly valuable for automobile and 
refrigerator door-closing mecha- 
nisms, many housings, cams, and 
aerosol bottles. Two recent de- 
velopments are expected to pro- 
mote this latter market even fur- 
ther. One is the availability of 
resins designed for extrusion and 
blow molding and the second is 
the development of spin-welding 
techniques. This technique makes 
it possible to injection mold a 
bottle in two halves and economi- 
cally join them ‘together by a 
spinning operation. 

The strength and stiffness of 
nylon are required in almost all 
of its uses. Its retention of these 


properties at elevated tempera- 
tures gives it wide acceptance for 
coil forms. These have been pro- 
duced in tremendous quantities— 
offering economies due to mass 
production and injection molding 
techniques and because breakage 
during winding is minimized. In 
mixer valves for automatic wash- 
ing machines, its mechanical prop- 
erties make it the choice of a 
large majority of appliance manu- 
facturers. 

Nylon’s electrical properties are 
adequate for many other electri- 
cal applications where its me- 
chanical properties are of prime 
importance. These include switch 
housings, grommets, cable clamps 
and other fastening devices, in- 
sulated connectors, and numerous 
other molded parts in this cate- 
gory. 

Nylon’s chemical resistance is 
a determining factor in many ap- 
plications. For example, marine 
equipment, aerosol valve parts, 
and moldings exposed to oil well 
brines must electrolytic 
corrosion. An outstanding new 
advance is the naval stuffing tube, 
which is not only lighter and less 
expensive to produce than the 
conventional fittings, but also has 
excellent resistance to salt water 
corrosion. 

Where long-term exposure to 
elevated temperatures (250° F.) 
is required, various heat-stabi- 
lized resins are available. Useful 
examples are electronic compo- 
nents and fastening devices for 
the aircraft industry. Other resins 
for special purposes include the 
black weather-resistant nylons. 
These are suggested for use in 
agricultural machinery, sporting 
goods, electrical equipment, and 
for other applications where out- 
door exposure is involved. 

Extrusion applications for ny- 
lon are expected to account for 
an increasing share of the total 
business. Resins of viscosity suit- 
able for molding may be used for 
simple extrusion operations where 
retention of shape is not critical. 
Here the low viscosity of many 
nylons above their melting points 
is not a handicap. However, 
where retention of shape after 
leaving an extruder die is impor- 
tant, as for blown bottles and any 
but the most simple shape ex- 
trusions, new high-viscosity res- 


resist 
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ins are now beginning to assume 
a more prominent place. 

The use of nylon as a jacket 
for wire and cable is well-estab- 
lished. In some cases, such as 
magnet and geophysical 
cable, it may be used as a primary 
insulant, but because of its re- 
sistance to temperature change, 
abrasion, grease, and oil, it is 
more common as a jacketing over 
polyethylene, rubber, or vinyl 
compounds. Aircraft and other 
types of hookup wire, tree wire, 
and electric blanket 
common 


wire 


wire are 
examples. The softer 
grades of nylon are also used for 
control cable jackets, as in tiller 
cable for small boats and for 
various rollup devices. 

For outdoor applications, 
weather-resistant grades of ex- 
trusion resins have recently be- 
come available. These permit 
construction of highly abrasion- 
resistant wires with outdoor life 
comparable to the best materials. 

The properties of nylon make 
it ideally suited for many tubing 
applications. Its strength, fatigue 
resistance, and chemical inert- 
ness, particularly to hydrocar- 
bons, make it attractive for auto- 
motive and other lubrication 
systems, for fuel lines, air sus- 
pension systems, and many other 
applications. Its lightness and ease 
of assembly have made possible 
important economies in a great 
many installations. 

Nylon tubing reached a fair 
volume in 1959, particularly in 
the instrumentation field, and a 
continued growth is anticipated, 
with emphasis on petroleum field 
applications. 

Still other markets exist in 
films and laminates. Here the high 
abrasion resistance, high-temper- 
ature properties, and chemical re- 
sistance are particularly valuable. 
Grease and oil packages, steriliz- 
able packages, and heavy-duty 
laminated constructions are ex- 
amples. 

Nylon 6 film obtained its first 
volume use in 1959 in the develop- 
ment of the Delco-Remy shock 
absorber bag; other volume ap- 
plications are under development. 

A major potential market exists 
in the field of aerosol bottles. 
Here, strength, toughness, and 
impermeability contribute to the 
design of attractive bottles of 
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almost unlimited color possibili- 
ties, with the added feature of 
protection against the possible 
losses and dangers from breakage. 

Less rigid and soluble types of 
nylon find many specialty uses. 
As moldings, they are useful 
where extremely high impact 
strength is required. Examples 
include soft-faced hammers and 
bowling pin bases. In the hammer 
application, prior to the selection 
of nylon, the manufacturer tested 
a wide of materials by 
striking each one 140 times a 
minute with a sharp-pointed ob- 
ject giving a 50 ft.-lb. blow. Nylon 
lasted over 150 hr.—or approxi- 
mately 1,260,000 blows—2% times 
as long as the next best material. 

Applied as solutions or disper- 
sions, the nylons form imperme- 
able linings for aircraft fuel cells, 
and are widely used as soft, abra- 
sion-resistant finishes. 

The large castings field has only 
barely been scratched and large 
gears and gear blanks look very 
promising as a source of increased 
sales. One recent step in this 
direction was the development of 
large roller coverings used in the 
processing of paper, textiles, arti- 
ficial leathers, and forming metal 


range 


strips. 

Other areas of growth for nylon 
have been opened up by the in- 
creased strengths possible with 
glass-filled molding material. Ny- 
lon 6, for example, has a ten- 
sile strength of about 12,000 
p.s.i.; in glass-filled form, the 
strength is raised to 21,950 p.s.i. 
Similarly, impact strength (Izod) 
is raised from 1.2 to 3.6 ft. Ib./in. 
of notch. These figures apply to 
one specific glass-filled material; 
for the range of properties re- 
ported by various sources, see the 
Plastics Properties Chart. 

Nylon is still somewhat under- 
rated in its ability to outwear 
other 
general mechanical 


metals and materials in 
applications. 
Up to now, it has been more gen- 
erally accepted for parts such as 
bearings, washers, gears, etc., but 
is now beginning:to find increas- 
ing use in larger shapes for rollers, 
wheels, wear plates, slides, dies, 
mountings, panels, and other wear 
parts. The unique combination of 
properties for these applications 
includes its toughness, resilience, 
abrasion and wear resistance, low 


surface friction, nonabrasive sur- 
face, and sound-deadening char- 
acteristics. Shapes with increasing 
utility for such applications in- 
clude nylon tubular bar up to 
15 in. outside diameter, plates up 
to 1% in. thick, disks up to 7 in. 
thick and 17 in. outside dia., and 
rods up to 8 in. diameter. 
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Polycarbonate 


By R. J. THOMPSON*® and K. B. GOLDBLUM* 


N.. markets for the poly- 
aryl carbonate polymer—called 
polycarbonate from the carbonate 
linkage which joins the organic 
units in the polymer—are rapidly 
opening up. Among the outstand- 
ing properties combined in poly- 
carbonate 


resins (e.g. Lexan") 
are: 1) high impact strength 
(over 12 ft. lb./in. of notch); 


2) excellent dimensional stability 
under conditions of widely vary- 
ing humidity and temperature; 
3) superior heat resistance (the 
280 to 290° F. heat distortion tem- 
perature is complemented by high 
resistance to thermal oxidative 
degradation up to 300° F.); and 
4) good electrical properties for a 
wide variety of applications. 

In _ addition, 
molding 
creep 


polycarbonate 
compound also 
resistance, low 


offers 
and high 
temperature strength, non-corro- 
siveness, machin- 
ability, colorability and 
self-extinguishing 


transparency, 
gloss, 
stain 
resistance, low water absorption, 
and low mold shrinkage. 


rating, 


Chemistry 

The polyaryl carbonates are 
formed by the union of bisphenol 
units through the carbonate link- 
age to produce large molecules. 
The basic bisphenol used in the 
commercially available polyaryl 
carbonates is bisphenol A. These 
polymers can be produced by 
1) ester exchange reactions or 
TTrademark of General Electric Co 


*Chemical Materials Department, General Elec- 
tric ( One Plastics Ave, Pittsfield, Mass 


Fig. 1: Curves of water absorption with time under varying 
environmental conditions ('/-in. specimens) 


2) the direct reaction of carbonyl 
chloride (phosgene) with the 
bisphenol. 


Properties 


Water absorption. Low water 
absorption of molded parts is im- 
portant because moisture often 
influences dimensional and chemi- 
cal stability as well as electrical 
and mechanical properties in most 
thermoplastics. Polycarbonate res- 
in exhibits relatively low water 
absorption. Figure 1 shows curves 
of water absorption with time for 
¥g-in. thick specimens exposed to 
50% relative humidity at room 
temperature, immersed in water 
at room temperature, and sub- 
jected to immersion in boiling 
water. 

Polycarbonate resin shows ex- 
ceptionally low dimensional 
changes with water absorption. 
The curve in Fig. 2 shows the 
amount of dimensional change in 
mils per inch of original length 
for the amount of water absorbed. 
Indicated on the curve is the in- 
crease in length found at the 
equilibrium points for the en- 
vironmental conditions given in 
Fig. 1. 

Mechanical properties. The 
tensile strength of polycarbonate 
resin decreases slowly with in- 
creasing temperature in a linear 
fashion as shown in Fig. 3. These 
data indicate that molded parts 
will still have respectable strength 
at elevated temperature. 

Stress-strain curves, so useful 


in design of plastic parts that will 
be subjected to stresses, are given 
for three temperatures in Fig. 4. 

The polycarbonate resins have 
shear yield strength of 5400 p.s.i. 
and a shear ultimate strength of 
9200 p.s.i (A.S.T.M. D732). 

Thermal properties and stability. 
Like other amorphous polymers, 
polycarbonate resin has no pre- 
cise melting point. It softens and 
begins to melt over a range from 
420 to 440° F. 

Significant in the processing of 
the resin is its thermal stability. 
The melt viscosity shows no de- 
gradation over periods exceeding 
the residence times used in normal 
injection cycles. Also, studies of 
the effect of the injection pres- 
sure on melt viscosity show that 
the polycarbonate resin is much 
less affected by pressure than the 
normal thermoplastics. In other 
words, the polycarbonates are 
more Newtonian in their rheologi- 
cal behavior than other thermo- 
plastics by a factor of five to ten 
times. The melt viscosity does, 
however, vary sharply with tem- 
perature, which can be used to 
control flow characteristics in 
molding. 

Samples of these resins have 
been aged in an atmosphere of 
oxygen at 300 p.s.i. for four days 
at 70° C. The impact strength as 
well as the molecular weight of 
the resin were unimpaired by this 
drastic treatment. 

Polycarbonate resins show ap- 
proximately the same heat distor- 
tion temperature at 264 p.s.i. as 
at 66 p.s.i. Since most thermo- 
plastic resins give significant 
drops in the heat distortion tem- 
perature at the higher loading, 
this is an important and useful 
advantage for the polycarbonates. 

Electrical properties. Polycar- 


Fig. 2: Dimensional change in mils per in. of original 


length for the amount of water absorbed 
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Polycarbonate bushings (inset) are key to success of 
a spring-loaded cylinder used in new type of me- 





chanical emergency brake. Bushings were unaffected 






by rod passing through their center—an action which 






were down previous bushings, allowing road dirt 






to enter cylinder and destroy its effectiveness 











Transparency, combined with heat resistance, makes polycarbonate 










a natural for fuse holder covers that permit visual blow-glow lamp 
indication of blown fuses at elevated heats. Previously used ma- 
terials had a tendency to soften at the high ambient temperatures 
often encountered during operation aboard naval ships 


Outstanding wear resistance, good electrical prop- 
erties, and excellent dimensional stability have 
promoted use of polycarbonate in molding the rotor 





and stator that comprise a telephone headset 
switch. Polycarbonate replaces a thermoset and has 
a design life of 100,000 cycles of operation 


Polycarbonate, in design of molded coil form (left 
in photo above), meets the following requirements 
1) heat distortion temperature of 280 to 290° F 
under load (stress is exerted by tightly wound coil); 
2) resistance to oxidation at high temperatures; and 
3) non-corrosive characteristics even when used 


with coils of very fine Class F magnet wire 


Solution of polycorbonate resin is used on coils as 
@ cement to bond phenolic-paper spools and mag- 
net wire. Resin offers good adhesion to substrates, 


good electrical properties, and non-corrosiveness 
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Fig. 3: Tensile strength decreases slowly (in linear fashion) 


as the temperature increases. 


bonate resin has very good elec- 
trical properties (see Plastics 
Chart, p. 600) for 

where 


Properties 

insulation 
needed. Of 
special interest is the low power 
factor of 0.0009 at 60 cycles per 
sec. from room temperature to 
100° C. The effect of frequency 
on the 


applications 
characteristics are 


dielectric constant and 
power factor is given in Fig. 5 
for room temperature (23° C). 

Toxicity. Polycarbonate resin 
has been shown by various labo- 
ratory tests on rats to be non-toxic 
to over 500 mg/kg. No aberra- 
tions from the normal were found 
in these tests. Tests for hyper- 
sensitivity in male guinea pigs 
indicated that no sensitization had 
occurred after ten intracutaneous 
injections made three times per 
week. Laboratory _ sensitization 
tests on ten human subjects as 
well as hundreds of contacts in 
manufacturing and applications 
did not produce sensitization in 
man. 

General. Many of the useful 
properties of the bisphenol A 
polycarbonate resin seem to stem 
from the relatively high degree 
of ordering in the amorphous 
state found by x-ray diffraction 
studies. These studies also indi- 
cate that there is a goodly de- 
gree of disorder in the crystalline 
state. The high softening tem- 
perature and the ability of this 
material to absorb impact blows 
may be explained by these find- 
ings, as may also be the fact that 
the heat distortion point is not 
dependent on loading. 


Applications 

The high impact strength of 
polycarbonate resin suggests its 
use in applications where tough- 
ness is a requisite. Housings for 
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Fig. 4: Stress and strain curves for polycarbonate resin are 


shown for the three indicated temperatures 


business machines, communica- 
tion equipment, and electrical 
apparatus fall in this category. 
The colorability of polycarbonate, 
its transparency, and its self- 
extinguishing rating enhance its 
suitability for such applications. 
Parts may be further decorated 
by painting, dyeing, or vacuum 
metalizing. Unlike 
thermoplastics, 


most othe 
polycarbonates 
maintain a high level of impact 
strength from very low tempera- 
tures up to their heat distortion 
point. This feature is particularly 
important in many military ap- 
plications where a part must be 
serviceable over a temperature 
range from —60 to +180° F. 


Electrical parts 


The dimensional stability of 
polycarbonate moldings under a 
wide variety of temperature, 
humidity, and environmental con- 
ditions, especially when coupled 
with impact strength and heat 
resistance, opens up a number of 
potential applications. Electrical 
connectors, cams, business ma- 
chine parts, coil forms, terminal 


blocks can benefit from such 
properties. 
The combination of _trans- 


parency and high heat distortion 


point suggests uses for poly- 
carbonate resin in lenses and in- 
strument windows where environ- 
mental or illumination heat call 
for high temperature stability. 
Polycarbonates have already 
been adopted for use in aircraft 
instruments and lenses, oil sight 
gages, and transparent appliance 
parts. 

There is a trend toward smaller 
electrical equipment, which usu- 
ally results in increased operating 
temperatures. The good electrical 
properties and high heat re- 
sistance of polycarbonate resin 
should make possible its wide- 
spread use in the electrical field. 
Underwriters Laboratories has 
approved polycarbonate resin for 
use in supports for current-carry- 
ing parts. Coil forms are a good 
example of parts that require 
toughness and heat resistance. 
Other electrical uses include con- 
nectors, structural parts, covers, 
switch parts, spacers, and cases. 

An interesting application area 
for plastics materials is the use 
of polycarbonate resin for fabri- 
cating fasteners of various types. 
Polycarbonates have outstanding 
creep resistance which is essen- 
tially maintained at elevated tem- 
peratures. Such uses as grommets, 


Fig. 5: Effect of frequency on dielectric constant and power 
factor for room temperature (23° C.) 
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PROCESSING POLYCARBONATES 





The aromatic polycarbonate resins have been proc- 
essed by virtually every method and technique used in 
thermoplastic technology. Injection molding, extrusion, 
compression molding, vacuum forming, blow molding, 
casting, cold rolling, heading, drawing, chopping, ma- 
chining, etc., have all been successfully applied. 


INJECTION MOLDING 


The cylinder temperatures for injection are in the 
550 to 600° F. range. However, because of the excellent 
thermal stability of the resin, temperatures as high as 
700° F. have been successfully used. Because of high 
melt viscosity of the polymer, maximum pressure of the 
injection machine should be used. Short mold filling 
times are preferred, so that freezing-off in the runners 
and at the gates is minimized. Gate size depends on 
the shape and thickness of the part to be molded. 
Square or round gates are preferred, and generally the 
gate thickness should equal % to % the thickness of 
the heaviest section. If possible, the gate should enter 
the thickest section so that flow is from thick to thin 
sections. Tab gates have also been used successfully. 
The lands should be as short as conveniently possible. 
The runners preferably should be large and full round. 
The sprue also should be large, and should contain a 
3% to 5% in. cold slug well. 

A heated nozzle is preferred to keep the resin hot 
while flowing into the cavity. Molds at room temperature 


or up to 120° F. have been used successfully in some 
cases, although more usually temperatures of 170 to 
200° F. are recommended. The higher mold tempera- 
tures are used for thin-walled parts or other pieces 
which are difficult to fill. 

Molding of polycarbonate resin is affected by small 
amounts of moisture, which shows up as streaking and 
bubbles and leads to poor physical properties. Pre- 
heating of the resin in the sealed cans for 3 to 4 hours 
at 225 to 250° F. is recommended to minimize moisture 
pick-up during molding. To dry regrind, drying in 
shallow layers of not over 1 in. in depth at 110 to 125° ¢ 
for 4 to 8 hours, preferably in dehumidified ovens, is 
suggested. Similar drying is necessary if the resin has 
been exposed to moisture. 


EXTRUSION 


Experimental information on extrusion conditions in- 
dicates that temperatures of 450 to 550° F. can be used 
in the barrel. Water cooling of the screw is not recom- 
mended because of the high melt viscosity developed. 
Even more important than in injection molding, the 
feed to the extruder must be as moisture-free as possible. 
The presence of moisture will be indicated by small 
bubbles in the body of the extruded shape. If the 
moisture content is high enough, the extruded material 
will be foamy in appearance. Low stock temperature is 
indicated by cloudy parts and a rough surface. 











rivets, eyelets, bolts, nails, and 
nuts have been proposed or are 
under evaluation. The ability of 
polycarbonate parts to be cold- 
headed and cold-formed has de- 
veloped considerable interest in 
rivet applications. Also, solutions 
of polycarbonate resin show 
promise as bonding or cementing 
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Excellent dimensional stability 


under varying moisture condi- 
tions and at elevated tempera- 
tures was the prime reason for 
selecting polycarbonate resin 
for the molding of this vital 
business machine part 


agents in certain uses; the resin 
maintains its bond strength over 
a wide temperature range. 
Methylene chloride has been used 
for solvent-cementing polycar- 
bonate parts. 


Other industrial parts 


Water pump impellers repre- 
sent another area of usefulness for 
polycarbonates. Low water ab- 
sorption and high heat distortion 
point assure trouble-free opera- 
tion over a wide range of operat- 
ing conditions. Comparative tests 
showed that a polycarbonate im- 
peller had better wear resistance 
to sand abrasion than the pre- 
viously-used bronze impeller. 

Small industrial parts of many 
types can be improved with the 
combination of properties of poly- 
carbonate resin. Cams, bearings, 
switches, levers, hardware, dials, 
washers, and valves have been 
produced. 

Stock shapes of polycarbonate 
resin are available from several 
commercial sources. Because of 
the excellent machinability of 
polycarbonate, these shapes may 
be used to fabricate prototypes 
for design verification or pre- 
liminary testing. This approach 


permits a less expensive approach 
to evaluation than building an 
experimental injection mold. 
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RESINS AND MOLDING COMPOUNDS 


Polyethylene resins 


 =_—_ polyethylenes are 
known as low-density (in the 
density range up to 0.925), 
medium-density (0.926 to 0.940), 
and high-density (0.941 to 0.965). 
Low-density is sometimes called 
conventional polyethylene since it 
was the first polyethylene poly- 
mer produced. The new copoly- 
mer materials are classified in the 
medium-density range (around 
0.935) or the high-density range 
(about 0.95), depending mostly on 
the material with which the ethyl- 
ene is copolymerized. 

More polyethylene is produced 
today than any other plastics ma- 
terial and its rate of growth is 
Estimated total 
consumption for 1960 indicates 
1.32 billion lb. (including export), 
with 1.18 billion lb. being ticketed 
for low-density materials and 140 
million lb. expected for high den- 
sity. (Some quote an 
anticipated 160 million lb. market 
for high-density in 1960 and 250 
million lb. in 1961.) The estimates 
for 1959 (including export) were 
1.115 billion lb., of which 1.025 
billion lb. were low and 90 million 
lb. high-density materials. 

Just how fast growth has been 
is best indicated by the available 
figures on polyethylene consump- 
tion. At the end of 1956, annual 
consumption of  coriventional 
polyethylene passed the 500 mil- 
lion lb. mark (higher-density 
compounds were not sold com- 
mercially in quantity until 1957). 
Consumption in 1958 was about 
840 million lb. (virgin and some 
reprocessed). This figure includes 
242 million lb., which were ex- 
ported. 


still increasing. 


sources 


Polymerization 

Basically, all polyethylenes are 
synthesized by the polymerization 
of ethylene molecules in the pres- 
ence of suitable catalysts. Conven- 
tional low-density polyethylene 
(also known as branched poly- 


ethylene, high-pressure _poly- 
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POLYETHYLENE RESINS 


ethylene, etc.) is synthesized at 
elevated temperatures and very 
high operating pressures (15,000 
to 30,000 p.s.i.). Free radical cata- 
lysts such as peroxides and pos- 
sibly other selected diluents are 
used. Medium-density polyethyl- 
enes can be manufactured in the 
same type of equipment used to 
produce low-density polyethyl- 
enes with the density being con- 
trolled by the proper selection of 
catalysts, chain transfer agents, 
and diluents, or they can be 
produced by blending low- and 
high-density resins in proper 
proportion. The stiff, high-density 
polyethylenes (also called linear 
polyethylenes, rigid polyethylenes, 
low-pressure polyethylenes, etc.) 
are made at lower synthesis pres- 
sures and temperatures, using co- 
ordination catalysts. 

Although these are the three 
main classes of polyethylene, each 
constitutes a large family of dif- 
ferent resins. The differences that 
do exist between these materials 
are discussed in the text of this 
article. 

Fundamentally, a polyethylene 
molecule is made up of a long 
chain of carbon atoms, each with 
two hydrogen atoms attached. The 
molecule usually 
tween 800 and 
atoms. 


contains be- 
100,000 carbon 


During the free radical synthe- 
sis process, the active end of a 
growing molecule sometimes dis- 
lodges a hydrogen atom from the 
middle of another molecule, pro- 
ducing an active site which results 
in the growth of a long-chain 
branch at that point. As might 
be expected, a polyethylene con- 
taining a sizable proportion of 
such branched molecules exhibits 
different flow properties in the 
molten state than one of similar 
molecular weight without long- 
chain branching. 

A second type of reaction which 
may occur during the synthesis 
process results in the formation of 
many short branches (1 to 4 car- 
bon atoms in length) at irregular 
intervals along the main chain 
and the longer branches. These 
short branches are partially re- 
sponsible for the great differences 


in solid-state properties which 
exist between the two basic fami- 
lies—the branched and _ linear 
types of polyethylene. 


Crystallization 

One of the properties of the 
type of hydrocarbon chain found 
in polyethylene is a tendency to 
crystallize. Crystallization is said 
to have occurred when a number 
of chains, lying in approximately 
parallel alignment, assume a more 
compact configuration, producing 
a small crystal or “crystallite.” A 
single hydrocarbon chain or long 
branch may pass through several 
crystallites, with disordered or 
“amorphous” portions between. 

Compared with the amorphous 
material, the crystalline material 
is harder and stiffer (because the 
closely parallel chains are bound 
together) and it is denser. The 
higher density in the crystallites 
is due to the “close-packing” of 
the resin chains in the crystalline 
lattice. X-ray measurements indi- 
cate a density of 1.00 for the crys- 
tallites. The density of the amor- 
phous regions are not known with 
certainty since various types of 
measurements lead to figures 
ranging from 0.76 to 0.85. 

In any resin, therefore, the rel- 
ative percentages of crystalline 
and amorphous materials will de- 
termine the density of the whole 
resin. A completely (100%) crys- 
talline resin would have a density 
of 1.00; a wholly amorphous resin 
in the vicinity of 0.80. 


Melt index 


The amount and types of 
branching, as well as the average 
molecular size, affect the flow 
properties of the molten poly- 
ethylene in a complicated manner. 
Originally, it was considered con- 
venient to determine the molten 
viscosity under a set of rigidly 
specified conditions. The number 
of grams of molten polymer which 
will flow through a standard ori- 
fice at a standard temperature 
and pressure in a given time is 
called the melt index (MI) of the 
polymer. For polymers made by 
the same manufacturer and by 
the same process, the higher the 
melt index, the more fluid is the 
melt. However, two polymers of 
the same melt index produced by 
different processes will not neces- 
sarily perform in the same man- 











ner in extrusion and in molding 
operations. For this reason, the 
melt index determination is es- 
sentially useful only as a quality 
control test during polymer man- 
ufacture and does not serve as an 
exact correlatable variable with 
performance in extruders and 
molding machines. 

Since melt index is generally 
considered to be a logarithmic 
function of molecular weight, it 
can be used as a rough estimate 
thereof and of those properties 
generally associated with molecu- 
lar weight. Polymers with a high 
melt index have a lower molecu- 
lar weight, lower softening point, 
lower stiffness, higher brittle tem- 
perature, etc. (Refer to A.S.T.M. 
MI designation, D-1238-52T.) 


Molecular weight distribution 


Unfortunately, it is sometimes 
observed that melt index is not 
necessarily a true indication of 
the ease of flow during processing. 
This fact stems from the non- 
Newtonian nature of molten poly- 
ethylene. In a Newtonian fluid, 
the amount of flow is always di- 
rectly proportional to the stress 
applied. In other words, the vis- 
cosity is the same whether the 
stress is little or great. In the case 
of polyethylene, on the other 
hand, the greater the applied 
stress, the lower the viscosity be- 
comes. The amount of departure 
from Newtonian behavior is 
greatly affected, in polyethylene, 
by the breadth of the molecular 
weight distribution. If two poly- 
ethylenes of the same melt index 
have different molecular weight 
distributions, the resin of nar- 
rower distribution will have the 
greater apparent viscosity at 
stresses above that applied in the 
melt index test. Conversely, the 
resin of broader distribution of 
molecular weights will have the 
higher apparent viscosity at very 
low shear stresses. 


Selecting polyethylene 


When determining the type of 
polyethylene to be used for a 
given job, the material can be 
defined by the values of three 
parameters: density, melt index, 
or molecular weight distribution. 
A more precise and fundamental 
definition would include branch- 
ing as well as molecular weight. 


1) Density: As the density in- 
creases: a) stiffness increases; 
b) yield strength increases; c) 
Graves tear strength increases; 
d) surface hardness increases; 
e) chemical resistance increases; 
f) Elmendorf tear strength de- 
creases; g) Vicat softening tem- 
perature increases; h) permeabil- 
ity to liquids and gases decreases; 
i) film toughness decreases; and 
j) flex life decreases. 

2) Melt index: As the melt 
index is increased: a) melt fluid- 
ity increases (viscosity de- 
creases); b) melt “drawability” 
increases; c) film coefficient of 
friction increases; d)_ tensile 
strength decreases (by about 10% 
in going from 0.2 to 5.0 melt in- 
dex); e) Elmendorf tear strength 
decreases; f) resistance of envi- 


ronmental stress cracking de- 
creases; g) low-temperature 
toughness decreases; h) Vicat 


softening temperature decreases 
(by about 10 to 15° F. with a 
change from 0.2 to 5.0 melt in- 
dex): and i) 
decreases. 

3) Molecular weight distribu- 
tion: A decrease in the breadth 
of molecular weight distribution 
at constant average molecular 
weight or constant melt index has 
these effects: a) tensile strength 


impact strength 


increases!; b) film toughness 
increases; c) low-temperature 
toughness increases; d) Vicat 


softening temperature increases; 
e) resistance to environmental 
stress cracking increases; f) ease 
of processing at high shear 
stresses decreases; and g) impact 
strength increases. 

After an initial selection is made 
on the basis of density, a further 
selection with regard to melt in- 
dex is necessary. The degree to 
which the properties will be af- 
fected by a melt index change 
will depend on the density of the 
polymer. Examples of this are 
film coefficient of friction and 
Vicat softening temperature. With 
low-density polyethylene, the 
difference in the coefficient of 
friction of film prepared from 
commercially available polymers 
of various melt indices is readily 
measurable, whereas the differ- 
1 It is claimed by one manufacturer that the 
tensile yield point decreases with a decrease in 
breadth of molecular weight distribution. It 
should be recognized, however, that tensile 
strength and tensile yield point are not neces- 


sarily identical and that ome can increase and 
the other decrease. 


ences in this property of the com- 
mercially available linear films is 
undetectable. The same is true 
for Vicat softening temperatures. 

The effect on any one property 
due to a change in molecular 
weight distribution will also de- 
pend on the density of the poly- 
mer. Vicat softening temperature 
is again an example of this effect, 
varying noticeably with melt 
index for the low-density poly- 
ethylenes, and being constant for 
the commercially available linear 
resins. 


Low-density polyethylene 

Ethylene was first directly poly- 
merized to form polyethylene by 
Fawcett and Gibson in the late 
1930’s. They discovered that when 
ethylene was subjected to pres- 
sures of the order of 1000 to 2000 
atmospheres and temperatures in 
excess of 100° C., in the presence 
of oxygen or peroxide catalysts, a 
solid polymer was formed. Most 
of the low-density polyethylene 
manufactured today is made by 
this basic process. 

The properties of polyethylene 
resin depend on the chemical 
structure of the polymer mole- 
cules. The simplest structure 
which can be drawn for the poly- 
ethylene molecule is 

CH,—CH,CH.CH.CH,—CH, 
Evidence from infra-red spectra 
and other sources indicates that 
the chain is not linear and reg- 
ular as shown but is interrupted 
by various irregularities. Small 
amounts of unsaturation are pres- 
ent, but the main type of irregu- 
larity is branching. 

As discussed in the 
above on crystallization, resins 
made in this manner, since they 
have a high degree of branching, 
will consequently have the lowest 
density. 


section 


High-density polyethylene 


In the production of high-den- 
sity polyethylene, ethylene is dis- 
solved in a solvent at moderate 
pressures, usually 500 to 1000 
p.s.i. and the solution is placed 
in contact with one of a number 
of widely differing catalysts which 
are insoluble in the solvent. Ac- 
tive centers on the surface of the 
catalyst polymerize the ethylene 
by means of a co-ordinating or 

(Continued on p. 104) 
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g1 5 | SSeS Sl isisisisisis) Be |S] § | SiS SiBleieisisiseisis) g¢% 
2) QO) S| Sialmesojoimmie|s| co |S] |S | SlalmeslSloiticlels| ca 
Poly-Eth Petrothene 
0.915 22.0 x xX 1008.5 ©.915 5.0 x 201-63 
0.915 50.0 xX xX 1009 0.915 8.0 xX x 203 
0.916 20 xX x 1005 0.915 8.0 x 203-2 
0.916 8.0 xX xX 1007 0.915 22.0 x 202 
0.916 | 8.0 x x 1017 0.916 3.0 x x 200 
0.916 | 8.0 x x 2007 0.916 3.0 x 204 . 
0.917 | 2.0 x 2205 0.916 4.5 x 201-210 
0.917 | 2.0 x 2215 0.916 50 xX 201 
0.917 2.0 x 2225 6 10.916 5.0 x 201-2 
0.917 | 2.0 x 2235 © }0.917 | 0.3 x x 300 
0.917 | 4.0 x x x 2206 % |0.917 1.2 x |x| x) x x 301 
_ 19-918 | 0.3 x 3812 10.917 4.0 x x 304-516 
§ | 9.918 | 0.3 x 2812 Fr 1.0 
= |0.918 2.0 x 2115 Y | 0.920 to x 550-218 
2 0.918 2.0 x 4005 € 3.5 
§ [0.918 | 2.0 x 4025 210.920 3.0 x 209-2 
UO | 0.922) 1.5 x 5104 Z 10.921 3.0 x 112 
§ | 0.922 | 2.0 x 5155 ™ 10.924 2.0 x x 101 
§ [0.922 | 2.0 x 5165 % 10.924 2.0 x 102 
H | 9.922 | 2.0 x 5175 - 10.024 20 x) x 102-2 
0.922 8.0 x x 4117 0.924 3.0 x x x 205 
0.925 2.0 x 2405 0.924 3.0 x x 205-15 
0.925 | 2.0 x 2425 0.924 5.0 x x 206 
0.925 | 2.0 x x 3405 0.924 8.0 x x 207 
0.925 | 8.0 x 2477 0.924 8.0 x 207-62 
0.925 8.0 x x 1407 0.924 22.0 x 208 
0.925 22.0 x xX 1408.5 0.929 5.0 x x x 239 
0.926 4.0 x 2486 0.929 8.0 x 240 
0.928 5.0 x 2756 0.929 22.0 x 241 
0.928 22.0 x x 1708.5 0.933 3.0 x 218 
0.928 35.0 x xX 1709 
0.935 10 xX xX 1504 
0.935 1.0 x x x 2504 
0.940 2.0 x 2905 Den- Melt Trade 
: sity Index Major Uses Designation 
> Low | 180 cpst Paper coatings, pastes, A-C 6 
Q polishes, ink, rubber & 
Dow P/E $ plastics, processing aid A-C 6A 
0.919 | 2.0\|x|x|x|x x x|x 510E € = Low | 100 cpst Processing aid for rubber, A-C 
x 515E SE paper coating 617-617A 
gj | 0-923 | 2.2 x 544E, 545E] £2] Low | 4000 cpst | Paper coating A-C 615 
UO |0.927 | 8.0 x 775E aS Low 220 cpst Paste polish, paper coating A-C 7 
3 0.916 1.5 x x 410M >& Low 230 cpst Blending with waxes & oils) G-201 
‘B 10.916 5.0 x x 610M ><a! Low | 160 cpsf | Emulsion polishes A-C 629 
= 10.916 7.0 x 700M 1/0 textile finishes 
© 10.916 20.0 x 900M % | High 15 Injection molding A-C 150 
5 0.916 28.0 x 910M § High 0.01 Metal coatings, polyethy- AC-X 
- 0.926 2.0 x x 550E lene and rubber additives, 
Pa 0.926 | 8.0 x 770M compression molding 
0.926 20.0 x 990M High | <0.20* — Pipe A-C Pipe 
0.926 35.0 x 1000M Compound 
B50 | 1.5 = PC-52 tViscosity is too low to use melt index. Values given in 
0.939 1.5 x PC-55 cps. at 140°C 
*D1238-52T with 27.5 lb. wt. at 310°C 
*Based on data supplied by the resin manufacturers listed. For other sources of polyethylene resins and molding compounds, see Advertisers’ Index, p. 38, 
and Directory Index, p. 1162. With certain exceptions, dictated by end uses, data have been arranged in sequence by density from low to high 
Where density is reported as “low,”’ “medium,” or “high,” basis is: low =to 0.0925; medium = 0.925 to 0.940; high = 0.940 and over 
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Polyethylene resins and their uses* (Ccon’:) 
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21/0/28 |Si@Miel/Sio/O mL/s) cA 2) QO) 2 Am Meso Maes) 6A 
Monsanto 
Fortiflex 0.916 7.5 xX x 935 
_ 10.95 0.2 x x x x x|x  BS50-20 0.916 24.0 x 975 
eal 0.95 08 x x B50-80 0.917 2.0 x 306 
Ofl0.95 25 x x x B50-250 0.917 3.0 x x 406 
$610.95 | 5.0 x x B50-500 0.917 7.0 x x 537 
E“l0.906 02 xx x x} A-20 0.917/18)x) |x 705 
eo °10.906 | 0.7|x\|x|x!/x x A-70 0.917 | 1.8 x 706 
% 10.96 | 25 x x A-250 0.917, 3.0 x x 305 
0.96 5.0 xX x A-500 0.917 a x 12253 
0.96 8.0 xX x A-800 0.917 | 2.0 x x 12306 
0.917 3.0 x 13406 
Marlex 0.917 1.8 x 19706 
0.950 0.3 x|x x xX x|x|xX 5003 8 0.917 | 3.0 x 23406 
0.950 0.5 x xX X x|x x 5005 — |0.917| 1.8 x 25706 
0.950 1.2 x 5012 2 10.917 1.8 x 26706 
. 10.950 4.0 x 5040 E }0.918 0.3 x 600 
O 10.950 6.5 x x x x 5065 5 10.918 4.8 x x MPE-70 
10.960 0.2 x|x|x xi xix 6002 © 10.919 0.3 x 12203 
[0.960 0.9 x x x x x x 6009 & 10.920 1.2 x MPE-80 
£ 10.960 1.5 x 6015 <€ 10.921 3.0 x x MPE-60 
© |0.960 3.5 x 6035 Ss 10.921 3.0 x 244061 
& 10.960 5.0 x x 6050 0.921 3.0 x 214061 
= 10.941 0.2 x x TR-101 0.921 4.8 x x MPE-71 
% 10.950 0.3 x x xX TR-201 0.923 3.4 x MPE-31 
0.950 0.5 x x|x TR-202 0.923 3.4 = MPE-32 
0.960' 0.3 x x TR-212 0.923 3.4 x MPE-33 
0.970' 0.2 x x TR-213 0.926 24.0 x MPE-51 
0.970' 0.9 x x TR-214 0.926 | 7.0 xX x MPE-52 
0.928 | 1.7 x x 11302 
(Contains 244 ¥ carbon black 0.928 3.0 x x 10406 
0.928 | 5.5 x MPE.-12 
Catalin 0.930 | 9.3 x x 14202 
0.916 5.0 x 75-15 mignon] Coast BI pe - 16409 
0.916 7.0 x 75-2 0.952 | 2.0 |x'x x 10308 
0.916 20.0 x 75-7 Bakelite 
0.916 28.0 x 75-9 0.92  2.0|x|xX DYNH-1 
0.917 2.0 x 75-3 0.935 6.5 | Xx DPD-7365 
0.917 2.0 x 75-4 0.95 2.0 |x DMDA-6001 
0.923 | 2.2 x 75-16 0.96  3.5|X DMD.-7004 
8 0.923 2.2 x 75-1 0.92 0.3 x x DFD-2005 
Fy 0.926 2.0 x x 75-5 a 0.93 0.3 x x DFD-6505 
20.926 20 x 75-10 16 §]9-95 | 0.3 x x x | xX DGD-4100 
5 [0.926 35 x 75-13 | g¥1 0.93 | 0.3 x DFD-0506 
610.927 8.0 x 75-17 $yj 9-95 | 0.2 x DMDA-3009 
é 0.945 0.6 x X|xX 35-30 ae 0.95 | 0.4 x DMD.-4901 
= 10.945 0.6 x x|x 35-40 S928 | 18 x DMD-5700 
e | 0.945 x x x 35-60 | §]9.92 1.3 x DND-2004 
& }0.947 02 x x|x x x 35-50 | §5] 0-917 | 2.0) |x) |x DYNH-3 
0.96 5.0 x x 45-10 ee} 9-95 | 3.5 x x DGD-4002 
0.96 0.7.x xX|\x x x 45-20 2. 0.95 | 6.5 x x DGDA-4552 
0.96 | 0.2 x| x x 45-30 PA} 9-92 | 2.1 x x DFD-0118 
0.96 2.0 x 45-40 0.92 | 0.8 x DFD-0602 
0.96 3.5 x 45-50 0.92 | 1.2 x} | DFDC-0358 
0.95 0.4 x| x x x x 45-60 0.92 | 3.5 | |x DFD-3200 
0.95 2.0 x 45-70 9.4 | 6.5 x DFDA-0700 
0.95 5.0 x x x 45-80 0.95 | 6.5 | |x DGDD-7401 
0.95 | 9.0 x x x 45-90 0.96 | 0.2 xX| |DGDA-3451 
0.943 | .23 x | x DHD-4022 
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TABLE |: Comparison of properties of polyethylene 


in the three density classes 








Property Low-density 
Density 0.910-0.925 
Hardness (Shore D) 40-50 
Stiffness modulus, p.s.i. 10,000-25,000 
Tensile strength 1590-2000 
Heat resistance, °F. 212 


Medium-density High-density 





0.926-0.940 0.941-0.965 
50-63 63-70 
25,000-50,000 50,000-140,000 
2000-2800 2800-4400 
240 250 





directing mechanism which, in 
most cases, results in a “stiaight 
chain,” or substantially un- 
branched polyethylene molecule. 

The absence of branches per- 
mits the molecules to pack to- 
gether more closely and results 
in a denser material. 

In the high-density materials, 
there is also less amorphous ma- 
terial (in which crystallites are 
embedded) than in low density. 
Since this amorphous material 
adds to shock resistance by dis- 
tributing stresses, lack of it means 
that more precise control of 
thermal history must be made in 
order to avoid embrittlement. 

Thermal cracking may also oc- 
cur when linear polyethylene is 
excessively stressed and exposed 
at elevated temperatures. A de- 
crease in density, increase in 
molecular weight, and narrowing 
the molecular weight distribution, 
or a change of only one param- 
eter, while holding the others 
constant, will improve the resist- 
ance to this type of failure. 


Medium-density polyethylene 

These medium-density resins, 
which are made either by a modi- 
fication of the high-pressure 
process or by blending low- and 
high-density resins in proper pro- 
portions, have properties that fall 
between those of high-density and 
low-density types. 

Since density is so closely re- 
lated to the physical properties 
of polyethylene, desired end-use 
properties can be obtained by an 
increase in density. The relation- 
ship between many of the proper- 
ties and density is not always a 
straight-line relationship, so that 
a moderate increase in density 
may result in a significant im- 
provement in some properties. 

One of the limitations to the 
use of the low-density polyethyl- 
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ene, for example, is its permeabil- 
ity to many liquids and gases. 
This permeability is greatly de- 
creased by an increase of density, 
and a good deal of the improve- 
ment possible? is obtained in the 
intermediate range. Heat resist- 
ance is in the same category. 

The improved heat resistance 
of medium-density polyethylene 
over the low-density types per- 
mits the fabrication of boilable 
products—food packages, house- 
wares, children’s toys, etc.—but 
does not permit steam sterilization 
at 250° F. In addition, some of 
the properties which are sacrificed 
because of higher density—impact 
strength, fold endurance, etc.— 
reportedly will show less of a loss 
in the medium-density range. 


Polyethylene copolymers 


The copolymer is produced by 
the same basic process as the 
polymer. Heat and pressure are 
the factors of primary importance. 
In the case of copolymer, two or 
more substances are polymerized 
together (or co-polymerized). 
That is, the substances are poly- 
merized simultaneously and in 
the same reaction kettle. This 
produces an entirely different 
plastic than would be produced 
if each substance was polymerized 
separately and the 
mixed. 

The copolymer is composed of 
more, complex molecules, as com- 
pared with the relatively simple 
polymer; this complex molecular 
structure forms a material much 
different from the polymer—and 
one that offers superior resistance 
to stress cracking and low tem- 
perature brittleness. Here are 
some of the advantages claimed 


polymers 





2 One manufacturer claims that 80% of the im- 
provement possible has already been obtained 
in the intermediate range. Another holds that 
physical properties are a function of density in 
the range a 0.91 to 0.96 and that only 25% 
of the possible improvement is obtained. 


for the polyethylene copolymer 
over the homopolymer: 1) flex 
life of a molded product is ap- 
proximately five times greater; 2) 
rigidity is increased 33% for 
equivalent physical properties; 3) 
stress-cracking increases about 6 
times over normal medium-den- 
sity resins; and 4) low tempera- 
ture properties improve greatly 
(only 20% failure at —60° C.). 

The copolymers exhibit a high 
degree of moldability and their 
major use so far has been in the 
injection and blow molding in- 
dustries. Molders can take advan- 
tage of the higher flow rates to 
use higher melt index types, which 
also offer environmental 
stress cracking resistance, and 
thereby achieve better surface 
finish and gloss without reducing 
production rates. 


good 


Low-molecular-weight 
materials 

Inert low - molecular - weight 
polymers of ethylene are avail- 
able in uniform cubes or powder 
form and in hot-melt or water- 
emulsifiable grades for use in 
paper coatings, and in paints, inks, 
and varnishes. More recently, 
blends of low-molecular weight 
polyethylene and high-molecular- 
weight polyethylene have proved 
to be the solution to some of the 
general molding problems en- 
countered when using high-mo- 
lecular-weight polyethylene alone. 
Flow problems and faulty color 
dispersions, for example, can 
sometimes be cured by the com- 
bination, but such blends can 
have detrimental effects on envi- 
ronmental stress cracking. High 
gloss and superior mold release 
are also easy to obtain when using 
these blends. 

Slush molding of low-molecu- 
lar-weight polyethylene is now 
possible with a number of avail- 
able formulas. 


APPLICATIONS 


All the polyethylenes — low- 
density, medium-density, high- 
density, and the copolymers—can 
be molded or extruded into a wide 
variety of useful products. 


Injection molding 


Use of polyethylene has grown 
rapidly in the molding field be- 
cause of its “nonbreakability,” 
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flexibility, ease of processing and 
coloring, chemical resistance, and 
low cost. Molding today accounts 
for about 16% of the polyethylene 
produced. 

For injection molding, poly- 
ethylene in pellet form is avail- 
able with melt indices ranging 
from 0.50 to 50. Molders may 
choose a type that best suits their 
requiremenis for molding per- 
formance and physical proper- 
ties. The high melt index types 
permit molding of large objects 
such as wastebaskets and garbage 
cans, and also offer the additional 
advantages of superior gloss. 
Lower melt index types find use 
in applications requiring greater 
strength and resistance to en- 
vironmental cracking. Improved 
rigidity and better gloss can be 
obtained with an increase in den- 
sity. 

Over half of the low-density 
material used for molding goes 
into such housewares as bowls, 
buckets, wastebaskets, garbage 
cans, containers, etc. Other large 
outlets for molded low-density 
polyethylene are closures for 
squeeze tubes; spouts for deter- 
gent cans; industrial parts, drums, 
and carboys; and shoe parts. Toys 
alone consume 15% of all poly- 
ethylene sold for molding applica- 
tions. 

Medium-density type materials 
have found many new uses. They 
have improved stiffness and gloss, 
without much sacrifice of flow 
properties, coupled with improved 
heat resistance. They are already 
being used extensively in house- 
wares. 

The inherent hardness of the 
high-density polyethylenes im- 
parts a surface gloss to molded 
items. This attractive gloss is 
easily obtained even with a rel- 
atively low melt index. 

A large percentage of the high- 
density material is currently be- 
ing injection molded into a wide 
variety of consumer products. The 
most significant volume of injec- 
tion molded items is housewares 
and industrial parts. Molding 
cycles can be reduced by using 
the higher flow types (2.0 to 5.0 
melt index). 

Industrial applications for high- 
density polyethylene are expand- 
ing rapidly. Large carrying cases 
(tote boxes), seat side shields, 
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garden tool components, lint 
screens, packages, housings, clo- 
sures, appliance parts, etc., area 
few of the most promising appli- 
cations. Large parts will, for the 
most part, utilize the higher flow 
types while such items as silver- 
ware baskets, furniture parts, etc., 
will take advantage of the in- 
creased toughness and _ stress 
cracking resistance of the lower 
melt index materials. 

The copolymer materials are 
gaining an increasing share of the 
housewares field. The primary 
reason for this is that the co- 
polymer possesses greater rigidity 
without compromising important 
physical properties, such as low 
temperature and environmental 
stress-cracking properties. Prior 
to the advent of the copolymer 
materials, the housewares molder 
found it necessary to use lower 
density materials (eg., 0.920) 
when an application demanded 
critical low temperature and 
stress-cracking properties. This, 
of course, meant a sacrifice in 
rigidity. Using straight medium- 
density resins did not solve the 
problem, because the necessary 
low temperature and _stress- 
cracking properties could not be 
obtained. The copolymers do 
solve the problem. Consequently, 
they have found wide acceptance, 
for example, in garbage cans 
(rigidity, good low temperature 
properties, flex life) and dish 
pans (rigidity, stress-cracking 
resistance). 


Film and sheeting 

To date, more polyethylene has 
gone into film than into any other 
form. Since 1953, more than a 
third of all polyethylene used in 
the U. S. has been converted to 
film. Over 75% of the film pro- 
duced now goes into the packag- 
ing of foods, textiles, soft goods, 
toys, hardware, machinery, and 
chemicals. Industrial packaging, 
e.g., drum and carton liners, and 
polyethylene shipping bags for 
chemicals, foodstuffs, etc., offer 
tremendous markets for poly- 
ethylene film, as do also bread 
wraps and garment bags for dry 
cleaning establishments. Although 
the importance of polyethylene 
film in the packaging industry will 
undoubtedly continue to increase 
to make it one of the largest 


markets for the material, some 
nonpackaging applications are ex- 
pected also to grow rapidly in the 
future. Agricultural and construc- 
tion uses, in particular, are gain- 
ing momentum. (See p. 108.) 

Polyethylene film is produced 
mainly by extrusion, either from 
a flat die with water or chill-roll 
quenching or by the blown tubing 
method. Some film is produced by 
calendering but the difficulties of 
this process have greatly limited 
its commercial development. Some 
of the new films provide excep- 
tional clarity combined with im- 
proved slip and blocking charac- 
teristics. To obtain improved 
stress crack resistance the user 
may select one of the blends of 
polyethylene with rubber or other 
materials. 

All types of polyethylene film— 
low, medium, and high—are con- 
tending for the various packaging 
and industrial film markets. 

The technique for sheet extru- 
sion is almost identical to that 
used for impact-type styrene 
sheet. Outstanding surface quality 
can be achieved with a flat die and 
a three-high roll stack takeoff. 
For example, a combination of 
390° F. stock and 220° F. roll tem- 
peratures produces a high-gloss 
surface which is not lost during 
subsequent forming operations. 

The large-scale use of heavy 
sheeting, however, has been re- 
tarded by the lack of well-devel- 
oped fabrication techniques. As 
the necessary techniques are 
worked out, and sheeting with the 
required properties becomes 
available, a great increase in the 
production of polyethylene objects 
by the thermoforming of heavy 
sheet will occur. 

High-density polyethylene sheet 
may be successfully thermo- 
formed on existing equipment; 
however, due to the low thermal 
conductivity of polyethylene and 
high softening point, cycle times 
are longer than those used for im- 
pact-type polystyrenes. Therefore, 
to decrease this cycle and im- 
prove the economics of this proc- 
ess, higher heater watt densities 
are required. Special heating 
techniques, such as sandwich 
heating, are also very valuable 
for fast heating of thick sheets. 

The use of ultra-violet inhibi- 
tors increases substantially the 
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expected outdoor life of unpig- 
mented polyethylene film and 
molded articles. 


Electrical insulation 

High electrical resistivity and 
good dielectric characteristics, 
particularly at high frequencies, 
have made polyethylene an im- 
portant material in electrical in- 
sulation. About 9% of the poly- 
ethylene now produced is used for 
electrical insulation or jacketing. 
During World War II, nearly all 
the available polyethylene was 
used for insulation in communica- 
tion service, particularly high- 
frequency applications. Poly- 
ethylene is used as an outer 
jacket on power cables, telephone 
lines, television lead-in wire, and 
appliance wire where it serves as 
both insulation and as a protec- 
tive barrier against moisture, 
weathering, and abrasion. Some of 
the higher melt index types are 
also used, usually compounded 
with polyisobutylene or synthetic 
rubber to improve their environ- 
mental crack resistance. Improved 
crack resistance can also be ob- 
tained by the use of low melt 
index grades of resin. When melt 
index gets extremely low, how- 
ever, there is an extrusion prob- 
lem. 

Severe difficulties initially en- 
countered with the thermal stress 
rupture failure of the early high- 
density polyethylenes retarded its 
acceptance for electrical applica- 
tions on any large scale. However, 
considerable progress has been 
made in overcoming these techni- 
cal difficulties and full acceptance 
is anticipated. 

Mention should also be made of 
the use of foamed polyethylene in 
the electrical field. Though its 
volume of use today is small, the 
potential for this material is very 
large, if certain technical and pro- 
duction problems can be over- 
come. 


Pipe 


Polyethylene pipe is finding 
steadily increasing acceptance for 
farm, mine, and home uses, pri- 
marily in the transportation of 
cold water. It is available in sizes 
ranging from 1% to 6 in. in diame- 
ter. Its principal advantage over 
other plastics and metal pipes is 


its flexibility, which allows 
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lengths up to 1500 ft. of 2 in. and 
below in dia. to be coiled for 
shipment. This results in great 
ease of installation. Other advan- 
tages are its immunity to rupture 
through freezing, and complete 
resistance to corrosion. Polyethyl- 
ene pipe is colored black (with 2 
to 3% of finely divided carbon 
black) for protection against 
ultra-violet light. At present, pipe 
accounts for about 13% of the 
polyethylene produced in the 
U. S., and this proportion will 
probably not change greatly in 
the next few years. 

The volume of high-density 
polyethylene being used in the 
pipe field is increasing rapidly. 
New high-density 
been made 


resins have 
available that are 
equivalent to low-density in serv- 
ice life and are considerably 
lighter in weight (savings of 30 
to 40% in weight can be realized 
since the high-density materials 
can withstand the same pressures 
as low-density with reduced wall 
thicknesses). The high-density 
pipe is thus competing seriously 
with the more flexible materials 
in present applications. 

Butt welding has been shown to 
be an excellent method for join- 
ing the semirigid, high-density 
pipe. Standard threaded fittings 
may also be used in certain ap- 
plications where very low pres- 
sures are involved, but in general 
this method is not recommended, 
since it increases danger of crack- 
ing. High-density polyethylene 
pipe will find use in many low- 
pressure applications in chemical 
processes, food processing plants, 
electrical conduit systems in cor- 
rosive areas, etc. 


Coatings 

Of the various methods of coat- 
ing other materials with poly- 
ethylene, only extrusion-coating 
is of commercial importance at 
present. In this process, a very 
thin film of polyethylene is ex- 
truded directly onto a moving web 
of paper, aluminum foil, or other 
sheet material. About 4% of the 
polyethylene consumed in the 
U. S. goes into extrusion-coating 
applications. The great bulk of this 
is extruded onto paper for multi- 
wall bags, wrapping and lining 
papers, and pouch bags. Coated 
aluminum foil is heat-sealable, 


and provides a package which is 
absolutely waterproof. Cellophane 
and polyester film coated with 
polyethylene are finding increas- 
ing acceptance for packaging ap- 
plications greater 
strength, impermeability, or heat 
resistance than would be provided 
by polyethylene alone. Fabrics are 
extrusion-coated with polyethyl- 
ene to render them waterproof, or 
better able to retain finely pow- 
dered materials. Non-woven mats 
of cellulose fibers are coated to 
produce disposable baby diapers 
and hospital sheets. A probable 
large future application is the 
coating of board stock for milk 
cartons and similar containers. 


requiring 


To all these combinations, low- 
density polyethylene contributes 
wear resistance, heat-sealability, 
form retention, and moisture re- 
sistance. 

Until recently, the use of 
high-density polyethylene for ex- 
trusion-coating was extremely 
limited. Modification of the resin 
itself was necessary in order to 
make it economically practical for 
use in existing coating equipment. 
During the past year, polymer re- 
search had developed successful 
high-density polyethylene for ex- 
trusion-coating. High-density is 
currently finding wide acceptance 
because of its superior impermea- 
bility at low coating weights. The 
newer resins can be extruded at 
economical coating speeds. 

Medium-density polyethylene 
resins are finding large-scale 
usage in the extrusion-coating of 
paper and films. The improved 
permeability resistance of a 
medium-density resin makes it 
a natural for this application. 

Metal surfaces can be coated 
with a heavy layer of polyethyl- 
ene by flame spraying. A fluid- 
ized-bed technique is 
coat small, 


used to 
irregularly-shaped 
metal objects, using heated metal 
surfaces and applying 
pended powdered polyethylene 
by a sintering process. 

More recently, powdered poly- 
ethylenes have been made avail- 
able also for 


air-sus- 


coating textiles, 


paper, glass, and wire. 


Filaments, bottles, and tubes 


The filament market is rela- 


tively small for low-density 


polyethylene, and complete dis- 
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placement by higher 
materials can be 


density 
expected, to- 
gether with rapid growth in total 
use. Filaments produced from 
high-density polymers can be 
oriented by stretching 800 to 
1000% and have shown tensile 
strengths comparable to the best 
synthetic fibers, with excellent 
abrasion resistance. The combina- 
tion of low cost, high-tensile, good 
chemical inertness, and good heat 
resistance should be of real value 
in cordage, fish nets, filter cloths, 
upholstery, and the like. 

The reduced creep under static 
load of the more highly oriented 
forms of the new copolymer ma- 
terials have resulted in their use 
for rope and monofilaments. 

Polyethylene can be _ blow 
molded into bottles for cosmetics, 
drugs, foodstuffs, and chemicals, 
and has had particular success in 
baby bottles. In this field, poly- 
ethylene has gained great popu- 
larity because of low cost, resist- 
ance to breakage and corrosion, 
“squeeze” flexibility, and sales ap- 
peal. In the blow molding process, 
an extruded tube is formed to 
shape in a mold by air pressure. 

Special polyethylenes have been 
developed to meet the particular 
flow requirements of various cus- 
tom processes. In some packaging 
applications, the use of polyethyl- 
ene alone has been restricted by 
the diffusion of essential oils and 
other volatile substances through 
the wall of the container. How- 
ever, this limitation has been re- 
duced by the use of coatings. 
Coated polyethylene packages of- 
fer perhaps the most promising 
growth prospects for the area of 
bottles, tubes, and cans. 

Large shipping containers and 
carboys of polyethylene (blow 
molded and injection molded) are 
gaining increased shares of the 
industrial container market. 

High-density polyethylene can 
be processed in conventional 
equipment in accordance with the 
usual procedures for making bot- 
tles of low-density polyethylene. 
For many applications, the in- 
creased rigidity and heat resist- 
ance will outweigh the reduced 
flexibility. “Squeeze bottles” can 
be made by designing plane or 
slightly curved faces which will 
display an “oil-can” action. 

High-density in the blow mold- 
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ing field is expanding very 
rapidly, especially in the house- 
hold chemicals field, due to the 
low permeability of high-density 
bottles. High-density has replaced 
other materials to a great extent 
for the packaging of liquid deter- 
gents, because of design possibili- 
ties, resistance to denting and 
marring, non-rusting, and the long 
range economy of producing blow 
molded polyethylene containers. 
The estimated consumption in 
1960 for liquid detergent contain- 
ers was 45,000,000 pounds. Other 
household chemicals may well be 
packaged in high-density in the 
near future; for example, liquid 
starch, liquid bleach, and polishes. 
The polyethylene copolymer 
materials are expected to play a 
major role in these markets, since 
their improved resistance to en- 
vironmental stress-cracking lends 
added shelf life to blown bottles, 
particularly those for detergents, 
bleaches, and similar products. 


Miscellaneous uses 


There are a number of minor 
applications for polyethylene 
which, in total, account for an im- 
pressive quantity of material. 
Thick compression molded slabs 
are used in the shielding of nu- 
clear reactors. Thinner sheets are 
used in the construction of tanks, 
tank linings, and many types of 
chemical process equipment. 
Small-diameter tubing is used in 
aerosol dispenser cans, automobile 
battery separators, etc. 

Other uses for polyethylene in- 
clude potting delicate electrical 
mechanisms. Low - molecular- 
weight polyethylenes are used in 
emulsions, wax blends, and in 
rubber processing. 

High-density polyethylene is 
continually expanding its number 
of applications in the automotive 
field. It is currently being used in 
the molding of seat side shields for 
Ford automobiles. With success- 
ful results at Ford, this application 
could well be adopted by other 
auto manufacturers. High-density 
is also being used in blow molding 
of ducts, vents, shrouds; and there 
are indications of further expan- 
sion in this area. In Europe, con- 
siderable work has been done with 
the blow molding of various in- 
dustrial and agricultural parts. 

The new powdered polyethyl- 


ene materials which have also 
just come over from Europe can 
be easily fused in ovens to form 
hollow articles of large size in 
inexpensive molds. 
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By ROBERT J. BARBOUR* 


Expansion of agricultural uses to 
sizable volume in 1960 bore out 
the predictions that within a few 
years the farm and garden mar- 
ket will provide a major outlet 
for polyethylene. 


Mulch film 

Mulching with plastic polyeth- 
ylene film, usually 144-mil thick, 
demonstrated outstanding effec- 
tiveness with crops such as straw- 
berries, tomatoes, cantaloupes, 
melons, water melons, cucumbers, 
egg plant, lettuce, green peppers, 
beans, and others. Trials with 
fruit trees, sweet corn, herbs, and 
tobacco showed great promise. 
Large growers of roses, chrysan- 
themums, and ornamentals re- 
ported highly successful results. 
Mulching with plastic film, in gen- 
eral, offers these benefits: no 
weeding necessary because the 
black pigment in the film shuts 
out the sun’s rays, thereby inhib- 
iting weed growth. Elimination of 
hoeing and cultivating protects 
the root structure from damage 
from farm implements. Retention 
of moisture under the plastic film 
assures steady growth even in dry 
seasons. While the soil tempera- 
tures under the plastic are not 
appreciably higher than non- 
mulched areas, there is a bene- 
ficial increase in the surface tem- 
perature of the plastic and the air 
immediately above which stimu- 
lates growth. A big factor is ear- 
lier maturity of crops, frequently 
a matter of a few weeks earlier, 
which commands higher prices for 
yields that generally are larger 
and healthier. The increased in- 
come per acre, because of higher 
yields and better prices, invari- 
ably more than justifies the cost 
of the mulch film which requires 
an investment by the farmer of 
$75 to $100 per acre. Offsetting 
this is the savings in labor costs 
associated with weeding and cul- 
tivating that are now eliminated. 
The larger farm establishments 
which require mulching of exten- 
sive acreage involving several 
hundred thousand sq. ft. or more 


*Director of Marketing, Gering Plastics, Kenil- 
worth, N. J. 
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of film use mechanical means 
(special equipment is now avail- 
able) for laying the film. This 
comparatively low-cost equipment 
is essentially a rig that is attached 
to tractors or motorized farm 
equipment which rolls out and 
anchors the film for subsequent 
planting operations. Because the 
mulch film is chemically inert, 
there is no leaching of injurious 
or toxic elements into the soil 
which is a possibility with other 
types of weed killers and mulches. 


Silage covers 

Black polyethylene sheeting in 
heavier gages, such as 6-mil and 
10-mil, is widely used for cover- 
ing silage—usually 
corn—in trench, stack, and bunker 
temporary The silage is 
these plastic en- 


grasses and 


silos. 
stored within 
closures over a period of months 
for eventual feeding to animals 
after grazing has ended or as a 
supplementary feed stock. The 
plastic covering excludes air and 
moisture, keeping the silage palat- 
able and nutritious. A ton of 
silage worth $8 to $10 can be 
covered for approximately 27¢ (a 
sq. yd. of sheeting). Unprotected 
silage has resulted in spoilage 
losses as high as 25 percent. At 
the values cited, the plastic cover- 
ings represent savings of $2 to 
$2.50 per ton. The temporary plas- 
tic silo obviates the high invest- 
ment and subsequent tax assess- 
ment costs of permanent silos. 
However, existing permanent 
tower silos effectively utilize poly- 
ethylene caps provided in pre-cut 
sizes to exclude air and moisture 
from the column of silage. 
Availability of stock black poly- 
ethylene sheeting in seamless 40 
ft. widths and 100 ft. lengths has 
done much to popularize the tem- 
porary silo which gives the dairy 
and beef cattle growers flexibility 
without high-cost construction. 


Greenhouse “glazing”’ 

Clear polyethylene in 4- and 
6-mil thicknesses provides a 
highly acceptable greenhouse cov- 
ering. Toughness, durability, and 
excellent light transmission char- 






acteristics coupled with low cost 
—about 2¢/sq. ft—more than jus- 
tify its use for single season serv- 
ice. Work is progressing to in- 
crease longevity of the sheeting 
still further, thus making it all 
the more attractive for this use. 

Parallel uses, involving the hot 
house effect, include hot bed and 
row covers, usually employing 2- 
mil thicknesses at a cost of less 
than 1¢/sq. foot. 


Soil fumigation 

Three-mil clear or black poly- 
ethylene has been used for years 
by tobacco growers for the fumi- 
gation of seed beds with methyl 
bromide gas. The material is sup- 
plied in pre-cut blankets which 
take advantage of the wide widths 
and long lengths obtainable. 

Vegetable growers in 1959 
turned to similar soil fumigation 
practice for vegetable crops. As 
an aid to these growers, equip- 
ment manufacturers developed a 
rig for mechanically laying the 
film in widths up to 6 feet. 


Specialty products 

Use of clear polyethylene sheet- 
ing—usually 4-mils thick—for 
poultry house “glazing” was fur- 
ther extended in 1959 to include 
heavy 10-mil gage sheeting for 
pens sheltering livestock (e.g. 
range-born lambs), hog parlors, 
and similar structures. Other de- 
velopments include use of the 
sheeting as a water vapor barrier 
under concrete slabs to eliminate 
dampness, thereby safeguarding 
health of animals. Air-inflated 
“bubble buildings” can be used 
for chicken houses, dome-shaped 
greenhouses, storage, etc. 

A number of sizable ponds were 
built in the lower California re- 
gion, using polyethylene sheeting 
as liners to prevent loss of water 
through seepage. The sheeting 
was similarly employed for lining 
irrigation ditches. Along with 
this, a new improved type of poly- 
ethylene-based tubing was intro- 
duced in a wide range of lay-flat 
widths for low-pressure irrigation 
and for the heating and ventila- 
tion of farm buildings. 
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PLEXIGLAS is a trademark which identifies certain 
acrylic plastic molding powders manufactured by 
Rohm & Haas Company. Due to the combination of 
gleaming beauty and excellent durability inherent in 
acrylic plastic, this molding material is used to add 
sales appeal and serviceability to a wide range of 
products. Manufacturers of cars, home appliances, 
lighting fixtures, personal accessories, and optical and 
electrical equipment use parts molded of PLEXIGLAS 
to meet their most exacting decorative and functional 
requirements. 


The water-white clarity of Plexiglas moldings, plus the 
accuracy with which the material can be molded to 
critical tolerances, has resulted in the widespread use 
of Plexiglas lenses in cameras, slide viewers and other 
optical instruments. 


Plexiglas molded parts have gleaming, sparkling sur- 
faces that enhance the colorful appearance of three- 
dimensional decorative medallions and nameplates. 
Decorations are applied to the protected rear surface 
of crystal-clear moldings. 


Plexiglas molded parts are noted for their freedom from 
shrinking or deterioration through long periods of use. 
The molding powders contain no plasticizers and have 
relatively low water absorption characteristics. Many 
types of precisely calibrated drafting instruments are 
molded of Plexiglas. 


Plexiglas imparts resilience and good strength to molded 
parts, enabling them to remain undamaged under rig- 
orous service conditions. Molded letters and sign faces 
are typical of the applications that benefit from this 
resistance to breakage. 


WEATHER 
RESISTANCE 


ACCURACY 
OF MOLDING 


CHEMICAL 
RESISTANCE 


CHOICE 
OF COLORS 


EASE OF 
DECORATION 

















Because Plexiglas is an acrylic plastic, unique among 
plastic materials in its ability to withstand outdoor 
exposure, it has become the standard material for parts 
such as tail light lenses on cars, shields on street light- 
ing fixtures, and other applications subject to constant 
outdoor use. 


The precise configurations of parts such as light-control 
lenses for lighting equipment can be achieved with 
complete accuracy by molding in Plexiglas. Molding 
accuracy can be sustained throughout large produc- 
tion runs. 


Plexiglas is not affected by alkalies, non-oxidizing acids, 
salt water, photographic solutions, and chemicals used 
in treating water. It is attacked by alcohol, strong sol- 
vents, and fire extinguishing solutions. Many types of 
valves used in manufacturing processes are molded of 
Plexiglas because of its chemical resistance. 


A complete range of standard transparent, translucent 
and opaque colors are available in Plexiglas for integrally 
colored moldings such as pen and pencil housings. 
Custom-matched shades are produced for special color 
requirements on volume orders. 


Paints and vacuum metallized coatings can be applied 
to molded Plexiglas parts in efficient, high-yield pro- 
duction of three-dimensional, multi-colored moldings 
such as nameplates and trademark insignia. 
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IMPLEX is a high-impact acrylic molding material devel- 
oped by Rohm & Haas Company to provide outstanding 
toughness in injection molded parts. In addition to its 
high impact strength, IMPLEx exhibits the excellent general 
stability that is characteristic of acrylic resins. Its proper- 
ties include low water absorption, good electrical char- 
acteristics, excellent dimensional stability, and resistance 
to staining and to attack by most chemicals. 

The natural color of IMPLEx is off-white translucent, and 
it is also produced in many opaque colors. There are several 
formulations of the material, to meet requirements for 
different combinations of properties. IMpLEx contains no 
plasticizers—its properties are inherent in the plastic. 
IMPLEX molding powders can be extruded into sheets, rods 
and tubes which can be heated and formed readily to com- 
plex shapes by vacuum, air pressure or with low-cost molds. 
Extruded material can be cut, drilled and cemented easily. 


The low water absorption and resistance to cold flow 
of molded Implex parts has resulted in their use where 
dimensional stability is important, as in lens barrel 
housings for slide projectors, threaded parts, and valve 
fittings. 


Food containers, particularly for vending machines and 
fountain dispensers, are molded of Implex because 
beverages and foods are unaffected by contact with the 
plastic material. 


Complex shapes and intricate designs, such as brush 
dividers on card-tabulator business machines, and dials 
or valve parts, are molded accurately in Implex through- 
out long production runs. 
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Implex moldings resist flow under stress and this char- 
acteristic, coupled with their exceptionally high impact 
and flexural fatigue strength, has led to the wide- 
spread use of Implex for thin, high style heels on ladies’ 
footwear. 


Smooth, lustrous surfaces imparted by Implex to hous- 
ings, control knobs and carrying cases add sales appeal to 
many types of home appliances and personal accessories. 


The great strength and durability of Implex moldings 
lengthen the life of parts subjected to severe impact in 
use. A typical example is this shroud for an outboard 
motor engine, formed from Implex extruded sheet. 


The stain resistance provided by Implex preserves the 
new appearance of piano keys, business machine parts, 


and other moldings exposed to grease, lipstick, perspira- 
tion, soft drinks, tea, coffee, etc. 


Implex withstands the effects of corrosive agents such as salt water, and is used 
for molded components of marine bilge pumps, pulley sheaves, and housings 
for running lights. It also resists deterioration from machine oils and acids. 
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. " —— 
Refractive Index A.S.T.M. D-542-42 
1.49 1.49 1.49 1.49 
> —<— 
Specific Gravity A.S.T.M. D.-792-44T 
1.18 1.18 | 1.19 1.19 
Tensile Strength A.S.T.M. D-638-46T | 
14” specimen (0.2” min.) 
Maximum, psi. 8000 9000 | 9000 7000 — 
+ a — 
Flexural Strength A.S.T.M. D-790-45T 
Span-depth ratio 16 
(0.1” min.) 
Maximum, psi. L 15,000 16,000 16,000 12,000 
mn ~ 
Compressive Strength A.S.T.M. D-695-44T 
(0.2” min.) 
Maximum, psi. 14,500 15,000 17,000 12,000 
Impact Strength A.S.T.M. D-256-47T | 
Izod Molded Notch 
per inch of notch) ft. lbs. 0.5 0.4 0.4 
T = ae 
Rockwell Hardness R & H P-20 
14” Ball, 100 Kg. Load M—80 M—84 M—92 M—62 
Light Transmission A.S.T.M. D-672-42T ee 
“As Received” Total White, % 93 93 93 93 
Effect of Accelerated LP 406b-6021 (240 hours) 
Weathering on Crazing None None None None 
Appearance of | Discoloration None None None Yellowed Slightly _— 
Clear Material Warping None None None None 
| Unmolding None None None None 
== , — 
Heat Distortion | AS.T.M. D-648-45T 
Temperature | 2°C. min.-264 psi. 75°C. (167°F.) 80°C. (176°F.) 91°C. (196°F. 67°C. (153°F.) 
Flow Temperature | A.S.T.M. D-569-48 
132°C. (270°F.) 140°C. (284°F.) | 158°C. (316°F.) 145°C. (293°F.) 
T T "7 
Shrinkage from | A.S.T.M. D-551-41 modified 
Mold Dimension | (Cold mold to cold piece) nee 
| mils in. 48 hrs. 4—7 4— 8 5—8 
an os os —- 
Deformation under | A.S.T.M. D-621-48T 
Load 2000 psi., 24 hrs. @ 
| 50°C., percent 0.4 0.3 0.3 
Dielectric Strength | A.S.T.M. D-149-44 
| Volts mil 500 500 500 500 t+ 
Dielectric Constant | A.S.T.M. D-150-47T | 
1,000,000 cycles 2.3 2.3 2.2 3.0 
Power Factor A.S.T.M. D-150-47T 
1,000,000 cycles | 0.03 0.03 | 0.03 0.02 
. _= 
Loss Factor A.S.T.M. D-150-47T 
1,000,000 cycles 0.08 0.08 | 0.06 0.06 
Arc Resistance A.S.T.M. D-495-48T 
Lt No Tracking No Tracking | No Tracking No Tracking 
- 
Flammability A.S.T.M. D-635-44 
Burning Rate, in. min. 0.5 0.6 0.7 0.7 
Odor None None None None 
Taste None None None None 
Water Absorption A.S.T.M. D-570-42 
Wt. gain on 24 hours water 
immersion 0.3 0.3 0.3 0.3 
Dimensional change on 
immersion, percent None None None None 
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Property Test Conditions Implex A Implex B Implex C Implex F 
Specific Gravity D-792-44T 1.12 1.16 1.18 1.16 
Tensile Strength D-638-46T (0.2” min.) 
Maximum, psi. 5500 7300 7600 8000 
Modulus, psi. 225,000 300,000 325,000 325,000 
Y Elongation (Break) 30 25 15 25 
Flexural Strength D-790-49T (Flatwise, 
0.10" min.) 
Maximum, psi. 8700 11,500 12,000 12,000 
Modulus, psi. | 280,000 360,000 360,000 360,000 
| 
Impact Strength D-256-47T (Method 
B-5” x 14" x 14”) 
Charpy at : 
73°F., ft.-lbs. 30 20 13 20 
| —13°F., ft.-lbs. 24 t7 9 17 
sei | Izod at 
73°F ., ft.-lbs. in. of notch 2.0 | 0.8 0.5 0.8 
= | —13°F., ft.-lbs. in. of notch 0.7 0.5 0.3 0.5 
— os 4 
_ | | 
Compressive Strength | D-695-52T (0.05" min.) 
| Maximum, psi. 7300 10,500 11,500 12,000 
| Modulus, psi. 250,000 325,000 | 380,000 385,000 
is 4 
T + + 
Rockwell Hardness | D-785-51 (Method A) L—58 | L—89 L—93 L—94 
+ + + 
Barcol Hardness | R&HD-79 56 | 69 74 73 
i } 
— , + 
Heat Distortion | D-648-45T (2°C. min.) 
Temperature 264 psi. 169°F. (76°C.) | 174°F. (79°C 74°F. (79°C.) 189°F. (87°C.) 
66 psi. 194°F. (90°C.) | 185°F. (85°C.) | 185°F. (85°C.) 207°F. (97°C.) 
_ — —— a 7 | + 
Flammability D-635-44 (in./min.) 0.6 0.5 0.6 | 0.7 
ane -_ — + + 
| 
Mold Shrinkage | Mil/in. 4—8 4—8 4—8 4—8 
— SS — —_— 
Flow Temperature | D-569-48 Method A 320°F. | 295°F. 285°F. 325°F. 
7 l T 
Water Absorption | D-570-42 (24 hours immersion) 
| Weight gain, % 0.3 | 0.3 0.3 0.3 
— IMPLEX FORMULATIONS 
<i IMPLEX A is recommended where maximum impact strength is required. It is the toughest, most flexible 
member of the Implex family. 
IMPLEX B is recommended for use where high gloss and moderate impact strength are required. Implex B 
will flow more readily than Implex A particularly in thin sections. 
— IMPLEX C is recommended for use where maximum stain resistance and abrasion resistance are required but 
where high impact strength is not needed. Implex C was developed specifically for use in piano 
-_—_——— 
and organ keys. 
— 


IMPLEX F is recommended for use where high heat distortion temperature and moderate impact strength 
are required. Implex F is recommended for use in vending machine canisters containing beverages 
and powdered cream, sugar, etc. It has been approved by the National Sanitation Foundation 
Testing Laboratory, Inc. 








For additional information on PLEXIGLAS and IMPLEX, and assistance in their use for 
specific applications, call or write any of these ROHM & HAAS COMPANY sales offices: 


ATLANTA 9, GEORGIA 


1430 W. Peachtree Street, N.W. 
Telephone: Trinity 5-7808 


BOSTON, MASSACHUSETTS 


31 Washington Street 
Wellesley Hills 81 
Telephone: Cedar 5-7134 


CHICAGO 48, ILLINOIS 


5750 W. Jarvis Avenue (Niles) 
Telephone: Rodney 3-7000 


CLEVELAND 16, OHIO 


20575 Center Ridge Road 
Telephone: Edison 3-0920 


DALLAS 6, TEXAS 


6300 North Central Expressway 
Telephone: Emerson 3-1683 


DAYTON 2, OHIO 
333 West First Street 
Telephone: Baldwin 3-8513 


DETROIT 35, MICHIGAN 
20211 Greenfield Road 
Telephone: Broadway 3-0674 


KANSAS CITY 11, MISSOURI 


4324 Main Street 
Telephone: Logan 1-6821 


LOS ANGELES 36, CALIFORNIA 


5657 Wilshire Boulevard 
Telephone: Webster 1-1491 


NEW YORK 1, NEW YORK 


350 Fifth Avenue 
Telephone: Longacre 3-4154 


PHILADELPHIA 5, PENNSYLVANIA 


Washington Square 
Telephone: Walnut 5-9860 


SAN FRANCISCO 8, CALIFORNIA 


600 California Street 
Telephone: Douglas 2-6664 


ST. LOUIS 17, MISSOURI 


2200 S. Brentwood Boulevard 
Telephone: Parkview 7-7172 


WASHINGTON 5, D.C. 


734 Fifteenth Street, N.W. 
Telephone: National 8-0847 
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Polypropylene 


By VERNON R. GRASSIE*, ROBERT D. ULLRICH*, AND RUSSELL D. HANNA* 


T.. development of crystalline 
polypropylene is an outgrowth of 
the unprecedented catalytic tech- 
niques for the low pressure poly- 
merization of ethylene discovered 
by Karl Ziegler. These catalysts, 
which are heterogeneous and of 
the transition metal alkyl variety, 
are capable of directing the nature 
of addition of a-olefins to a grow- 
ing polymer chain. The ordered 
polymer thus obtained can be 
represented as in Fig. 1 (below). 
It is seen that every second car- 
bon atom is asymmetric and each 
has the same steric configuration. 
This is to be contrasted to random 
addition of monomer units, as de- 
picted in Fig. 2 (below). Actu- 
ally it has been found that Fig. 1 
is a helix, but its uniformity as 
compared to Fig. 2 is dependent on 
the principle mentioned above. 
Giulio Natta of the 
Milan Polytechnic Institute, in a 
monumental scientific contribu- 
tion, has characterized the struc- 
ture of a number of ordered a- 
olefin polymers, and has assigned 
the name isotactic to those which 
exhibit the regularity of Fig. 1. 
Random polymers like Fig. 2, he 
termed atactic. Commercial poly- 
styrene is such a polymer, and is 
completely amorphous. 

Another variety of ordered 
polymer, obtained in a few in- 
stances by metal alkyl type 1,2- 
polymerization of dienes, appears 
on the basis of X-ray diffraction 
measurements to have a regular 
alternation of configuration along 
the polymer chain. This, Natta 
called a syndiotactic structure. 
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The order which is present in 
isotactic and syndiotactic polymers 
allows close and intimate packing 
of polymer chains, and such poly- 
mers therefore crystallize readily. 
Prior to the development of these 
new catalytic techniques, it was 
not possible to synthesize crystal- 
line a-olefin polymers. 

Crystalline polypropylene is iso- 
tactic, and can be represented by 
Fig. 1, in which R is a methyl 
group. To date, it is the only poly- 
mer of this type to reach com- 
mercialization, but over fifty 
other crystalline poly a-olefins 
have been made and characterized. 
It seems fairly certain that other 
members of _ this 
family of polymers will come on 
the market when economics of 


entirely new 


monomer supply are sufficiently 


attractive. 

The development of commercial 
for crystalline poly- 
propylene has been a large and 
concentrated research effort. Al- 
though practically Ziegler- 
type catalyst system will yield a 
crystalline a-olefin polymer frac- 
tion, refinements were 
necessary to achieve catalysts for 
production of 95%+ isotactic poly- 
propylene. Also, it has been ob- 


processes 


any 


many 


served that with more specific 
catalysts (i., those which can 
give a high yield of isotactic 


polymer) a more ordered crystal- 
line fraction is obtained. This is 


evidenced by greater hardness, 
greater toughness, and higher 
melting point in the crystalline 


fraction which is isolated. This is 
probably because the isotacticity is 
seldom 100% in any given poly- 
mer molecule, and more specific 
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catalysts not only minimize the 
formation of completely atactic 
chains but also minimize the oc- 
currence of randomly ordered 
segments in predominantly isotac- 
tic chains. In any case, the greater 
the uniformity between and with- 
in macro molecules of polypropyl- 
ene, the higher the crystallizing 
tendency and the degree of crys- 
tallinity. 

Many refinements 
were necessary in transition metal 
alkyl catalysts, and in conditions 
of polymerization, to control mole- 
cular weight and molecular weight 
distribution. In the short space of 
five years, our knowledge of such 
techniques equals that achieved in 
decades of work with ionic and 
free radical-type polymerizations. 

Finally, a vast amount of work 
was necessary to develop stabili- 
zation systems for crystalline 
polypropylene. The polymer is in- 
herently less stable to heat, light, 
and oxidative attack than is poly- 
ethylene. Also, with a melting 
point in the region of 338° F., 
processing conditions are neces- 
sarily quite a bit more drastic 
than in the case of polyethylene. 
Present-day commercial polypro- 
pylene exhibits remarkable sta- 
bility under processing and use 
conditions. To achieve this, it has 
been necessary to develop varie- 
ties of antioxidants and ultra- 
violet absorbers which were 
hitherto unknown. Thus, the sta- 
bilized polymer can be readily 
extruded or molded in conven- 
tional equipment, and full advant- 
age can now be taken in long 
service life of its exceptional fea- 
tures—high physical strength, re- 
sistance to deformation at elevated 
temperatures, solvent resistance, 
rigidity, and complete freedom 
from stress-cracking. 


additional 


Lightest of plastics 

With a specific gravity of 0.905, 
polypropylene is the lightest of 
plastics. There are two advantages 
that accrue from this low-density. 
One advantage is that the extra 
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unit yield per pound of material 
provides significant cost savings 
over other plastics in the same 
price-property range. One pound 
of polypropylene occupies a vol- 
ume of 30.6 cu. in. which, on a 
percentage basis, is significantly 
more than the volume of plastics 


of only slightly higher specific 
gravity. 
The other advantage of low 


density is the weight saving to the 
consumer. Items such as luggage, 
vacuum cleaner attachments, 
cameras, and projectors—are good 
examples of products in this cata- 
gory. Rope, such as used for ships’ 
hawsers, is an especially good ex- 
ample. The low specific gravity 
means not only that the rope 
floats, but that one man with rope 
made of polypropylene can do the 
work of two with old-fashioned 
rope. 


Mechanical properties 

The light weight of polypropyl- 
ene would lose much of its sig- 
nificance if it were not accom- 
panied by high strength. The good 
tensile and impact strength, and 
the rigidity and hardness of poly- 
propylene point clearly to its high 
strength-to-weight ratio. Prop- 
erties that cannot be shown by 
numbers in a table are the mar- 
resistant surface and the excellent 
gloss and finish obtained. 

Because of its high softening 
temperature, polypropylene is ex- 
ceptionally resistant to heat, and 
retains a high tensile strength 
at elevated temperatures. Well- 
molded parts made of polypropyl- 
ene will withstand steam steriliza- 
tion, maintaining their shapes, at 
temperatures of 300° F., under no 
load. The exceptional heat resist- 
ance of polypropylene has opened 
new markets for thermoplastics, 
in both functional and decorative 
parts that must not distort at ele- 
vated temperatures. Hospital ware 
and components of appliances such 
as washers, driers, and dishwash- 
ers are now molded of polypropyl- 
ene. Other examples of applica- 
tions are coffee makers, vaporizers, 
under-the-hood automotive parts, 
windlace, monofilaments that can 
be used for fabric or for rope, 
dome-light lenses, and automotive 
parts that must be put through 
paint ovens. 

The low-temperature perform- 
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ance of polypropylene is closely 
related to the method of fabrica- 
tion employed and should be de- 
termined under the actual service 
conditions required for the pro- 
jected end use. Experience has 
shown that polypropylene is emi- 
nently satisfactory for uses in- 
volving exposure to quite low 
temperatures. For instance, haw- 
sers made of polypropylene mono- 
filament are strong and flexible at 
the lowest temperatures encoun- 
tered in use. 

A telephone carrying 
molded for the Signal Corps, with- 
stands a 4 to 5-ft. drop at —110° F. 
Automobile steering wheels and 
armrests have been impact-tested 
at —30° F., and cycled through 
extreme temperature’ changes, 
with complete satisfaction. 


case, 


Electrical properties 
Polypropylene has excellent di- 
electric properties, even at high 
frequencies. Its resistance to 
moisture permits it to maintain 
these 
conditions of temperature and hu- 


properties under adverse 
midity. Polypropylene is used for 
molding coil forms, connectors, 
fuse blocks; it is used in compo- 
nents of the electric system of 
automobiles, and of television and 
radio receivers. Polypropylene is 
insulation 
on wire for such purposes as leg 
wire of electric blasting caps. 
Toughness and abrasion resist- 
ance permit its use as a protective 


also used as extruded 


jacket over softer insulating ma- 
terials. It can be readily foamed 
by the use of chemical blowing 
agents and is under development 
for foamed primary telephone 
wire insulation. 


Chemical resistance and 
aging characteristics 
Polypropylene has the inertness 
and moisture resistance typical of 
hydrocarbon polymers; it has ex- 
cellent resistance to _ solvents, 
greases, oils, and many common 
Its surface finish is, 
highly 
staining and discoloration. When 
tested by the Bell Laboratory 
method, polypropylene shows no 


chemicals. 


therefore, resistant to 


environmental stress-cracking. 
It is not recommended for use in 
strong oxidizing atmospheres, 
particularly at high temperatures. 


General-purpose polypropylene 





will retain its strength, flexibility, 
and color after long periods of 
aging under normal conditions. A 
type of polypropylene is 
which contains special stabilizers 
to guard against 
continuous use at high tempera- 
tures such as might occur in elec- 
trical equipment. Another type is 
stabilized for 
violet light 
countered, 

furniture, 

automotive seat covers, and rope. 


made 


prolonged or 


uses where ultra- 
exposures are 
such as in 
automotive 


en- 
outdoor 
windlace, 


Combinations of 
characteristics 

Examples have been given of 
applications for polypropylene in 
which one characteristic was es- 
pecially pertinent. Obviously, 
most uses for any plastic material 
depend on the material having a 
balance of properties that fits the 
over-all requirements of the use. 
Polypropylene has some unusual 
combinations of properties that fit 
it for some unusual uses—for in- 
stance, a one-piece hinged con- 
tainer. The first such molding was 
a spectacle case. Case, cover, and 
fastening are one piece, molded in 
one shot. Polypropylene is suffi- 
ciently rigid to make a hard case 
that supplies good protection for 
the spectacles; it is sufficiently 
that the snap-fastener 
principle is used to hold the case 
firmly closed when the cover is 
snapped shut, and easily opened 
by gentle thumb pressure; it is 
sufficiently flexible that a very 
thin section of plastic joining case 
and cover forms a hinge which 
will take a 180° bend for in- 
numerable times. The same prin- 
ciple has been employed in a case 
to hold and carry 50 phonograph 
records. A notebook 
cover is being molded in 
piece, and numerous other ap- 
plications of the molded-in hinge, 
including luggage, are under con- 
sideration for future utilization of 
polypropylene. 


resilient 


loose-leaf 
one 
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Auto seat covers using fabrics 
based on polypropylene are 
now in commercial production. 
Polypropylene fibers are strong, 
low in cost, and immune to 
staining by cosmetics or food- 
stuffs. Resiliency of fibers re- 
duces any tendency to wrinkle 


or sag after extensive use 


Fast growing area of volume 
use for polypropylene is in 
components for dishwashing 
machines. The four parts of 
the filter dispenser body shown 
at right are molded of poly- 
propylene fend cap and cup, 
at top, are polyethylene) be- 
cause of the material's heat 
resistance, resistance to chemi- 
cal attack by detergents, and 
its hard, glossy finish 


Housewares, particularly of the picnic variety as shown here, may develop into im- 
portant markets for polypropylene. Dishes have lustrous, durable finish, are stain- 
proof and virtually unbreakable, and are not affected by the detergents and ele- 
vated water temperatures used in modern home dishwashers 


A number of vaporizer-humidifiers based on poly- 
propylene are already on the market. The model 
shown here uses the material for reservoir and lid 
where its strength, heat resistance, and corrosion 
resistance contribute to the long life of the product 


Typical of the products taking advantage of the abil- 
ity of polypropylene to be molded in one piece with 
a thin strip of material joining two halves and serv- 
ing as an integral hinge, is this portable record car- 
rier. This new approach to luggage design eliminates 
the need for metal parts which might rust or break. 
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INJECTION MOLDING 


Product Design: Polypropylene is easily molded into 
durable, low-cost parts which have a colorful, attractive 
surface finish. In planning new products to be molded 
with polypropylene, a design should be evolved that will 
create a flow of material in the part which will minin.ize 
weld lines, sinks, and air traps. 

Keep wall thicknesses as uniform as possible. Any 
change in wall thickness should be gradual. 

Avoid heavy ribs, bosses, and fillets whenever possible. 
When they are unavoidable, they should be rounded into 
the walls, with adjoining wall sections slightly increased 
in thicknesses, to aid in flow. 

Use channels or curved wall design in place of ribs 
wherever possible to provide increased rigidity. 

When designing items having a built-in hinge, the 
polypropylene hinge web thickness should be 0.010 to 
0.015 in. depending upon the stiffness or spring-back 
desired, and the web width approximately 0.060 inch. 
Where multiple gating of a large molding is considered 
desirable, all gates should be on the same side of the 
hinge to prevent formation of a weak weld line in the 
web. Slight radii should be used on the outside of the 
hinge at the junctures of the web and walls. 


Mold design 


Polypropylene can be molded in existing dies and 
equipment, frequently without any modification. No spe- 
cial materials are required for cylinders and spreaders, 
and carbon steel is assumed to be adequate under all 
commercial conditions. Dispersion nozzles are recom- 
mended when dry colorants are used. 

The basic mold-design principles that apply to other 
thermoplastics are equally important to the successful 
molding of polypropylene. Polypropylene molds best at 
high stock temperatures and moderate pressures and ram 
speeds. It is well suited to preplasticizing machines. 
Sound mold construction is required to permit complete 
fill of cavities without flash or distortion of the molded 
part. 

Balance of the cavity layout to provide equal runner 
lengths to each gate and equal cavities per runner is 
essential. Full round runners with substantial overrun 
at each turn, and reduced size at each branch, are 
preferable. Runner surfaces should be unpolished: a 
rough surface will prevent the cold skin of material from 
sliding into the gate and cavity. Oversize runners of 
14 to %-in. dia. help prevent problems of filling most 
cavities. 

Gate size should be the minimum needed to allow fill- 
ing of the cavity. Round gates are recommended where 
applicable and should impinge material against a mold 
surface to build up a smooth flow of plastic through the 
cavity. Gate land length should be no more than 0.040 in. 


to prevent undue pressure drop. The use of such re- 
stricted gates will contribute to a smooth flow of material 
and a better surface with fewer strains, easier venting 
of the cavity, and parts which require less finishing. 

The use of modified restricted gates such as flash 
gates or diaphragm gates may be used where they can 
create desired flow. 

Large gates are necessary for heavy section parts or 
long flow cavities where long pressure application is 
needed. The use of jump gates to turn material against 
a cavity wall and prevent “jetting” or “worming” is help- 
ful. Tab gates in which a restricted gate feeds into the 
small end of a tapered tab on a heavy part will often 
provide the benefits of restricted gating. 

The use of center gating to provide uniform and 
symmetrical fill of a cavity will often prevent warpage 
problems. Multiple gating of large parts may be neces- 
sary to reduce flow distance and provide proper flow 
pattern. A means of avoiding the problems of multiple 
gates is the use of increased wall sections leading from 
a center gate to the extremities of the cavity. 

Gate location requires determination of a flow pattern 
in the cavity which will minimize turbulence, sink marks, 
weld lines, and air traps. It is best to gate at anticipated 
trouble spots if possible. 

Stripper plate ejection usually minimizes distortion of 
the part through uniform pressure on the part. Ejector 
pins should be as large as possible and should work 
against sections of the part providing the most support. 
Air ejection is good on deep draw parts. It is preferred 
to provide a taper of 1° on long cores. When deep draw 
parts are mechanically ejected, use of a vacuum breaker 
valve is desirable to prevent distortion. 

Provision of sufficient channels in the mold for cir- 
culation of temperature-control fluid is extremely im- 
portant for proper molding of polypropylene. It is ad- 
visable to concentrate the cooling in the gate areas to 
aid in setting up the last material entering the cavity. 
In the case of large, long-flow parts, the use of sectional 
channeling to allow higher temperatures at extremities 
of the mold will be helpful. 

The amount of shrinkage depends somewhat on oper- 
ating procedure, and increases somewhat with the thick- 
ness of the part, ranging from 0.012 in./in. for 0.040 in. 
thicknesses to 0.025 in./in. for 0.250 in. and greater 
thicknesses. 


Molding 


Predrying of polypropylene is not necessary under 
normal conditions. However, when material has been 
moved from a cold warehouse immediately prior to use, 
it should be dried before being placed in the molding 
machine hopper to eliminate condensation that might 
result in surface defects. When drying is required, this 
can be accomplished in a tray drier with exposures of 
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¥% to 1 hr. at 150° F., or in a hopper drier at temper- 
atures from 180 to 200° F. No special handling tech- 
niques other than those necessary to preserve the clean- 
liness of the material are required. 

Standard equipment can be used for satisfactory 
molding of polypropylene. Use of additional equipment, 
such as a hopper drier and weigh feeder, will aid in 
producing high-quality moldings. Mold-temperature con- 
trol is a necessity. For heavy section parts, this control 
must be capable of maintaining temperatures above 
212° F. 

Polypropylene exhibits a rather sharp decrease in 
melt viscosity in the temperature range of 450 to 525° F., 
and all molding should be done with the temperature of 
the material in this range unless flashing or turbulent 
flow results. Cylinder temperature must be varied with 
the ratio of shot size to machine capacity and cycle time 
to maintain proper melt temperature. 

Injection pressure and ram speed are particularly 
important factors in controlling flow of polypropylene 
in the mold. This material seems to be more sensitive 
to these factors than are other polymers. Pressure 
should be maintained at the minimum required to give 
full parts. The rate of filling the cavity will control the 
surface where turbulence may be a problem. 

Mold temperatures can be somewhat lower than those 
required by other polymers. Good surface can usually 
be achieved in a cool mold (60 to 100° F.) if the melt 
temperature is sufficiently high. Increased mold temper- 
ature will aid flow and surface problems, but will 
increase shrinkage. Ram forward or pressure cycle must 
be sufficient to prevent sinks, but should be maintained 
at a minimum to prevent overpacking the cavity in the 
gate area. Ram forward time will generally be short 
because of the high melting point of the polymer. 

Polypropylene has mold shrinkage in the range of 
1 to 2.5 percent. Shrinkage will decrease with lower 
mold temperature, higher injection pressure, lower 
cylinder temperature, and longer ram forward time. 
The shrinkage variation with wall thickness is less than 
that of other olefin polymers when molding is done 
under most ideal conditions. 

Polypropylene also shows only very slight difference 
between shrinkage in the flow direction and across 
it. This difference occurs only at molding conditions that 
allow more than the minimum shrinkage. As a result, 
warpage problems on molding polypropylene are greatly 
reduced in comparison with high-density polyethylene. 

After-shrinkage of properly molded polypropylene on 
exposure to boiling water or sterilizing conditions of 
250° F. for 15 min. is nil. Exposure at 300° F. for 30 
min. resulted in shrinkage of only 1%, and there was no 
further shrinkage on repeated exposure. 

When purging is necessary, purge slowly while re- 
ducing cylinder temperature to effect thorough removal 
of material. 


EXTRUSION 


Polypropylene can be readily extruded in most exist- 
ing equipment with no danger of corrosive degradation 
products. It can be used without drying, since moisture 
content and pickup are negligible. The use of a hopper 
drier set at 180 to 200° F., however, will result in greater 
machine efficiency and more uniform quality. To provide 
more homogeneous melts, cylinders with length-to-diam- 
eter ratios of at least 16:1 are recommended. Polypro- 
pylene, being more shear-sensitive than many common 
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thermoplastics, reacts well to high-compression screws. 
A compression ratio of at least 4:1 is preferable. Meter- 
ing and Dulmage-type screws are satisfactory. Screen 
packs of at least 60 mesh, preferably 80 to 100 mesh, 
should be used. In general, long land lengths should be 
considered for dies, from 12% to 50 times the shape’s 
average thickness. Approach to the land should be long 
and shallow, with streamlining being important in pre- 
vention of turbulence. A taper of 2 to 5° in the land 
seems to aid flow in restricted areas, with this tapered 
section considered part of land length. 


Sheet extrusion 


In the extrusion of polypropylene into sheet, temper- 
atures of 350 to 400° F. on the rear zone will generally 
suffice, with center and front zones set higher so as to 
give a melt temperature of 450 to 490° F. Temperatures 
should be balanced across the die face to obtain uniform 
flow, and should be Jess than, or no more than equal to, 
the melt temperature. 

Sheet take-off equipment should provide three rolls 
with individual temperature contro] for greatest eff- 
ciency. Temperatures should be in the range of 180° F. 
Drawdown of the sheet (from the die) should not be 
greater than 10 percent, with the top roll set to main- 
tain uniform contact pressure on the sheet, but not'so 
as to build up material in the nip. Cooling should be 
uniform, with protection from stray air currents. 


Film extrusion 


Polypropylene requires somewhat higher stock tem- 
peratures than polyethylenes as the thickness decreases. 
The range will generally be 475 to 575° F. melt temper- 
ature for flat die film using a die opening of 10 to 13 
mils for 1-mil film. Since rapid chilling of the film is 
required to obtain good clarity, the conventional blown 
tubing method is generally not applicable to polypro- 
pylene. Flat die-produced film will also have a better 
balance of tensile strengths between machine direction 
and transverse direction. 

A single polishing take-off roll may be used with flat 
dies, if there is provision for maintaining it as a chill 
roll at 60° F. maximum. When water baths are used 
close to the die, and kept at a temperature below 60° F. 
where the sheet enters the bath, and a driven roll is used 
in the quench tank, high transparency is obtainable. 

Some aids to good caliper control are: 1) sufficient 
back pressure in extruder barrel to minimize pulsing; 
2) streamlined flow throughout the die; 3) pressure 
within the die of at least 1000 p.s.i.; 4) minimum draw 
distance between the die lips and the contact line on 
chill roll; and 5) driven roll in quench tank rather than 
idler roll or bar. 

Polypropylene film has been successfully processed 
through a variety of overwrap, bag-making, and thermo- 
forming operations at commercial rates. The film can be 
printed, coated, metallized, and heat sealed. 

Polypropylene film can be oriented uniaxially or 
biaxially to obtain increased tensile strengths and 
significant changes in appearance and performance. 
When oriented, the clarity, stiffness, and gloss of the 
film are increased. Permeability to water and gas is 
decreased by orientation. 


Pipe, tube, and extrusion 


Cylinder temperature profiles for extrusion of pipe, 
tube, or shapes should be similar to those for sheet, i.e., 
progression upward to obtain a melt temperature of 
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450 to 490° F. Die temperature should be the same as 
melt temperature. Long land dies are preferred, at least 
30 to 40 times the shape or tube wall thickness. Tube 
and pipe can be sized by any of such standard methods 
as internal mandrel, outside rings, or sleeves. Shapes 
should be formed and supported by cooled tools and/or 
air streams before introduction into water. Drawdown 
from the die should not be greater than 10 percent. 
Cooling procedures in existing setups may be adapted 
to polypropylene. 


Wire and cable coating 


For extrusion coating of wire and cable, tapered land 
dies are suggested, with land length-to-coating-thickness 
ratio of 15:1 up to 50:1 for the thicker coatings. Draw- 
down of the coating from the die should not be greater 
than 10 percent to obtain the desired size. Either pres- 
sure or tubing-type dies are satisfactory. Preheating of 
the wire may be desirable to obtain optimum physical 
properties. Melt temperatures of 500 to 600° F. are 
required. Gradient cooling of the polypropylene coating 
is preferred, and may be obtained by running through a 
water bath of at least 200° F. temperature, followed by 
one or two water baths of successively lower tempera- 
tures. Such cooling tends to increase the tightness of the 
coating and reduces shrinkback. 

By incorporating 0.3 to 0.6% of a chemical foaming 
agent into polypropylene pellets just before extrusion, 
foamed wire coatings can be applied. These are of 
interest in communications work because of their low 
specific inductive capacity. 


Extrusion of monofilament 


The general information given about the selection of 
extruders applies to those used for extruding poly- 
propylene monofilament. Machines with at least 20:1 
ratio screw length to diameter are preferred, with well- 
streamlined discharge areas to avoid pockets of the melt. 
Screen packs using 150 to 200 mesh are common, and 
dies are built with approach areas ranging from 10 to 
30° included angle, and land lengths 15 to 40 times the 
capillary diameter. To produce monofilament of 4 to 
20-mil diameter after orientation, the discharge orifice 
may vary from 20 to 40-mil diameter. These long land 
dies with approach angles as specified tend to give 
smooth extrusions at high rates. Pressures up to 2000 
p.s.i. behind the die have been measured during smooth 
extrusion; while higher pressures give greater extrusion 
rates, the resulting strands have a spiral irregularity 
indicating that the critical viscosity for turbulence has 
been exceeded. 

To chill the strands, water baths at 60 to 80° F. 
located within 2 in. of the die faces are used to shock- 
quench them to an easily drawn condition. Strands in 
this condition are unoriented and weak; to develop the 
most strength, they must be oriented. This is done by 
passing them through an air or liquid bath at 220 to 
250° F. and orienting between a pair of godet wheels. 
These may be operated at draw ratios up to 8:1 before 
fibrillation or strand breakage occurs. 

It should be remembered that orientation affects fiber 
strength more than any other single step, since it changes 
the inner state of the extruded fiber from a partly 
crystalline, unoriented structure to a highly crystalline, 
oriented one. The friction of the crystals as they slide 
over one another during orientation develops heat which 
limits the amount of draw that can be applied to 
strengthen the fiber. 
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This drawing below the melting range of the poly- 
propylene puts it into a highly ordered state. In this 
state, it may shrink several percent when immersed in 
boiling water. After-treatments can minimize this shrink- 
age in the finished yarn. Such an after-treatment com- 
prises a few seconds’ exposure to 285 to 300° F. while 
passing over two godets adjusted to hold a bit of tension 
on the yarn as it passes between them. Alternately, the 
oriented yarn is wound on steel bobbins and kept in an 
oven for 20 min. at 250° F. to reduce shrinkage. 


Bottle blowing 


Commercially available bottle-blowing equipment 
handles polypropylene readily. Parisons are formed by 
extrusion, at stock temperatures of 380 to 450° F., and 
blown on 30 to 40-sec. cycles. Such bottles have good 
resilience and are in use abroad for dispensing drugs 
and powdered therapeutic agents. The market for such 
bottles is expected to be quite large. 


FABRICATION 
Vacuum forming 


Polypropylene can be shaped by the various methods 
of sheet forming in common use. Polypropylene will re- 
produce the finest details of molds, so mold surfaces 
should be finished accordingly. Because of the low heat 
transfer of polypropylene, sandwich-type heaters are 
suggested for heavy sheet. Sagging of the sheet during 
heating can be minimized by the use of high heat den- 
sities and close cycle control. Heating cycles of about 
34 sec./mil sheet thickness, with single bank units, or 
about 4% sec. with sandwich-type heaters, are necessary, 
the exact time depending on the distance of the sheet 
from the heating elements. The heating elements should 
have rated temperatures of 1100 to 1400° F. Polypropyl- 
ene cools slowly, so cooling by water fog or air should 
be employed to shorten time cycles. Provision should 
be made in the mold for cooling if continuous production 
is anticipated. 


Assembly and machining 


Items composed of several pieces of molded poly- 
propylene may be assembled using a snap fit, sliding fit, 
or interference fit; they may have molded inserts or 
driven inserts. Welding, heat sealing, and hot stamping 
may be accomplished by modifying existing practices for 
polyethylene to take into account the higher heats re- 
quired to bring about flow in polypropylene. Machining 
polypropylene presents no unusual problems and con- 
ventional techniques can be used. 

Centrifugal casting and dip-coating procedures may 
be used with polypropylene. 


Decorating and coloring 

Polypropylene surfaces are nonpolar; hence, pre- 
treatment is required prior to printing. lacquer coating, 
or bonding with adhesives. Flame, or corona discharge, 
or sodium dichromate solution pretreatments may be 
used. 

Natural polypropylene (uncolored) may be dry 
colored in the usual manner, with the provision that only 
colorants stable at the molding temperatures of poly- 
propylene are used. Polypropylene may also be colored 
by the master-batch method. The plastic used in the 
master batch should be polypropylene, and, preferably, 
the same type of polypropylene that is being molded or 
extruded. 
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Styrene polymers, copolymers, alloys 


‘ olystyrene, which was first 


produced commercially in 1935, 
has been developed to such an ex- 
tent that it now accounts for sales 
totaling 890 million lb. per year. 
Styrene monomer, the basic raw 
material, was originally polymer- 
ized only with itself. Now it is 
being with other 
monomers and polymers to pro- 


polymerized 


duce a versatile array of plastics 
which find their way into numer- 
ous industrial and consumer prod- 
ucts. 

Presently available 
polymers and 


styrene 
copolymers are 
rigid materials. 
They can be easily molded or ex- 


thermoplastic 


truded on conventional equipment 
into parts requiring close dimen- 
sional tolerances. Rejected parts 
can be reworked easily unless ex- 
treme conditions were used to 
process the material. With only a 
few exceptions, no special precau- 
tions are required to eliminate ab- 
sorbed moisture. Formed styrene 
polymers and copolymers do not 
warp within their thermal operat- 
ing range. Almost all of them are 
available in an unlimited range of 
opaque colors, and many are also 
available in clear, colorless, and 
translucent grades. 

Styrene polymers and copoly- 
mers are loosely grouped into 
various types or categories which 
represent a compromise of prop- 
erties and price. Each category is 
further sub-divided into various 
modifications designed to fit the 
needs of particular applications or 
processing techniques. In the fol- 
lowing text, the characteristics 
peculiar to each of these types 
and, where possible, modifications 
are described. 


Unmodified polystyrene 


Unmodified polystyrenes are 
generally those compounds which 
are based only on homopolymers 
of styrene. They may or may not 
contain additives such as lubri- 
cants, stabilizers, plasticizers, or 
fillers. 

On a compound volume basis, 
*Data on Unmodified Polystyrene and Chemi- 
cal-Resistant Copolymers and portions of the 
sections on Heat-Resistant and Impact Poly- 


styrenes developed by C. F. Martino, Technical 
Service Engineer, Union Carbide Plastics Co 
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the unmodified polystyrenes are 
the lowest in cost of all the ther- 
moplastic materials. Because their 
basic resins are clear and color- 
less, there is no limitation to the 
range of colors and translucencies 
available. The various formula- 
tions are relatively free from taste 
and odor. 

The unmodified 
possess 


polystyrenes 
excellent resistance to 
many mineral and organic acids, 
alkalis, salts, lower alcohols, and 
aqueous solutions of these ma- 
terials. They are softened or dis- 
solved by ketones, the higher 
aliphatic esters, essential oils, and 
many of the hydrocarbons. 

The choice of unmodified poly- 
styrene generally depends upon 
the most suitable combination of 
heat distortion temperature and 
molding or extrusion properties. 
Unmodified polystyrene contain- 
ing negligible plasticizer, residual 
monomer, or low’ molecular 
weight polymer has the highest 
heat distortion point but requires 
the highest cylinder temperatures 
and pressures to mold. In A.S.T.M. 
703-56T, such a material would be 
classified as Type 3. This classi- 
fication applies to polystyrene 
molding and extrusion materials 
which are characterized by im- 
proved resistance to thermal dis- 
tortion and have a minimum heat 
distortion of 185° F. (85° C.)! with 
or without colorants and small 
amounts of lubricants. To obtain 
optimum heat resistance the ma- 
terial must be formed with the 
highest possible mold tempera- 
tures, preferably in the 160 to 190° 
F. range, and with a minimum of 
packing. Annealing is sometimes 
used to eliminate residual molding 
strains particularly if the part is 
to be used with potential stress 
cracking agents. 

Most applications do not require 
a polystyrene with a high heat 
distortion point. If this property 
can be compromised, it is possible 
to choose freer flowing versions 
which do not limit plasticizing as 
readily, or set up and choke the 
flow of the material in the mold as 


1 Heat distortion values are determined on 
specimens 4% in. x 4% in. x 5 in. 


rapidly. These freer flowing types, 
in order of decreasing heat dis- 
tortion temperatures and im- 
proved flow properties are as fol- 
lows: 

A.S.T.M. Type 1: General-pur- 
pose molding and extrusion ma- 
terials consisting of an unmodified 
form of polystyrene, with or with- 
out the addition of colorants and 
small amounts of lubricants, hav- 
ing a minimum heat distortion 
temperature of 175° F. (79° C.). 

A.S.T.M. Type 2: A lubricated 
general-purpose molding and ex- 
trusion material consisting of 
polystyrene with or without the 
addition of colorants, having a 
minimum heat distortion tempera- 
ture of 165° F. (73.9° C.). 

A.S.T.M. Type 4: Lubricated 
polystyrene molding or extrusion 
materials characterized by im- 
proved flow properties and having 
a minimum heat distortion tem- 
perature of 155° F. (68.3° C.) with 
or without the addition of color- 
ants. 

Typical properties of unmodi- 
fied polystyrenes are shown in 
Table I, p. 124. Primary uses for 
these materials include containers 
and lids for many types of mer- 
chandise, wall tile, refrigerator 
parts, emblems, signs, displays, 
toys, games, novelties, bottle caps, 
battery jars, and radio cabinets. 
Special styrenes are available for 
injection molded sound records. 


Chemical-resistant copolymers 

Unmodified polystyrenes are 
not suitable for applications re- 
quiring resistance to many foods, 
essential oils, vegetable oils, gaso- 
line, lubricating oil, household 
cleaning agents, detergents, and 
common cleaning solvents. For 
such applications, copolymers of 
styrene and acrylonitrile are 
available. 

The resulting plastic retains the 
transparency of polystyrene, but 
has better stress cracking resist- 
ance, very low creep under load, 
greater rigidity, higher flexural 
and tensile strengths, harder sur- 
face, and better weather resist- 
ance. Except for a very light yel- 
low tint in the natural color, the 
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styrene acrylonitrile copolymers 
are available in the same wide 
range of translucencies and colors 
as general-purpose styrenes. 

Like polystyrene, the copoly- 
mers of styrene and acrylonitrile 
are non-toxic, relatively free from 
taste and odor, and do not support 
the growth of fungi or molds. 
Their electrical properties are 
more than adequate. Although 
these copolymers absorb slightly 
more moisture than the unmodi- 
fied polystyrenes, they can still be 
molded to very close tolerances, 
and possess excellent dimensional 
stability within their thermal op- 
erating range. They can be ex- 
truded or injection molded on 
standard equipment in much the 
same manner as_ polystyrene. 
Typical properties of unmodified 
polystyrene and the chemical-re- 
sistant copolymers are compared 
in Table I, below. 

The A.S.T.M. heat distortion 
temperature of these chemical re- 
sistant copolymers is about 200° 
F., the same as for the most heat 
resistant unmodified polystyrenes. 
Several molding grades are avail- 
able, but the choice is between 
strength and molding properties 
rather than heat resistance and 
molding properties as was the case 
with unmodified polystyrenes. 

In general, the toughest copoly- 
mers also require the highest 
cylinder temperatures and pres- 
sures to mold. The freer flowing 
grades are used to advantage for 
applications which do not have 
critical strength requirements. 

Principle uses for the chemical 
resistant copolymers are tumblers, 
dishes, cutlery handles, hair curl- 
ers and bobby pins, fountain pen 
barrels, fan blades, battery cases, 
sight glasses for oil pressure sys- 
tems, radio cabinets, 
spools, and bottle caps. 


industrial 


Heat-resistant copolymers 
For applications which require 
a higher heat distortion point than 
is available in unmodified poly- 
styrenes, a copolymer of styrene 
and a substituted styrene (e.g., 
alpha methyl styrene) is avail- 
able. It possesses an A.S.T.M heat 
distortion temperature 4 to 5° F. 
higher than the most heat-resist- 
ant unmodified polystyrene. How- 
ever, in obtaining the higher heat 
resistance, molding properties may 
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be impaired to some extent. In 
most other properties, e.g., color, 
clarity, electrical, and strength, 
heat-resistant copolymers _ re- 
semble unmodified polystyrenes. 
Manufacturers should be con- 
sulted as to exact details on prop- 
erties. 

As contrasted to easy-flow ma- 
terials, the heat-resistant poly- 
mers reach moldable plasticity 
and set up in molds at higher 
temperatures. This characteristic 
requires molding machines with 
high plasticating capacity and 
high-injection speed. Good mold 
temperature control in the range 
of 160 to 200° F. is necessary for 
economical quality production. To 
realize the full potential in 
strength and heat _ resistance, 
however, annealing of molded 
parts may be required in some 
cases. Slow cooling after anneal- 
ing prevents introduction of new 
thermal stresses. 

In some cases, annealing only 
increases the instantaneous heat- 
distortion temperature of a piece 
measured under load. It 
does not always increase the use 
temperature when the part is 
subject to long-time service at 
elevated temperatures under load. 
It is sometimes possible to run 
faster molding cycles with heat- 
resistant grades than with normal 


when 


styrenes. Because setup is so 
rapid, these grades are especially 
adaptable to the molding of heavy 
sections. Because of their high- 
strength characteristics, heat-re- 
sistant grades are also often pre- 
ferred for the extrusion of rods, 
tubes, profiles, etc. 
Applications: With the 
coloring and decorating potential 
as normal polystyrenes, the heat- 
resistant polystyrenes have been 
extensively used in table model 
radio cabinets, TV lenses or front 
panels and handles, illuminated 
jewelry packages, storage battery 
cases, camera housings, appliance 


same 


panels and handles, illuminated 
and _ displays, 
lighting fixtures, 
withstand unusual stress or hot 
food contact, and 
spools for film and tapes. 


signs fluorescent 


housewares to 


reels and 


Impact polystyrenes 

One of the basic limitations of 
unmodified 
relatively low practical toughness. 
For applications requiring greater 
elongation or impact strength, se- 
lection can be made from an array 
of impact polystyrenes which offer 
various degrees of toughness up to 
the virtually unbreakable limit. 

Impact polystyrenes are a com- 
bination of polystyrene with rub- 
ber which is generally of the 


polystyrene is_ its 





TABLE |: Properties of styrene polymers and copolymers 











Chemical 
Unmodified resistant Extra 
polystyrene copolymer Medium High high 

Sp. gravity 1.03-1.08 1.05-1.10 1.04-1.10 1.04-1.10 1.03-1.10 

Price in 0.81 1.57 0.98 1.08 1.33 
natural, 
¢/in.* 

Tensile 6000-7500 10000-12000 4000-8000 4000-7000 4500 
str.,* p.s.i. 

Elongation, 1.6-2.1 2.3-2.7 5-25 10-35 50-60 
%* 

Modulus, 4.5-5.0 5.0-5.5 4.0-5.0 3.4-3.7 2.0-2.4 
p.s.i. x 10° 

Flexural 8500-11000 16000-18500 7000-11000 6000-10500 5500 
str.,* p.s.i. 

Rod impact 0.25-0.50 0.50-0.55 0.55-0.70 0.9-1.0 6.0-8.0 
str.* ft.-lb./in. of notch (on % in. bar) 

Heat dis- 165-200 195-200 165-190 170-190 167-180 
tortion* 
temp., °F 

Rockwell M67-80 M80-83 L88-97 L78-86 L-23 
hardness 


*Based on injection molded bars 
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SOME TYPICAL COMMERCIAL STYRENES 


AND THEIR USES* 





Trade name 
and number 
Catalin 666 
Catalin 666M 
Catalin 689 
Catalin 672 
Catalin 673 
Catalin 683 


Catalin 700 
Catalin 330 


Catalin 777 
Catalin 369 


Catalin 475 


Catalin 475B 


Catalin 475M 


Catalin 440 


Catalin 440M 


Catalin 480 


Catalin 767 


Catalin 150 


GPC 
HI 600 
HI 725 


HI 800 


Styron 666 
Styron 666M 


Styron 689 


Description and special features 


Catalin Corp. of America 


General - purpose. Unlimited color 
range, readily extruded or molded 
General-purpose, improved strength. 
Ease of flow, unlimited color range 
General purpose, easy flow. Crystal 
parts have brilliant sparkle 

General purpose, light stabilized. For 
injection molding 

General purpose, light stabilized. For 
extrusion 

Heat resistant. Heat distortion temp. 
about 20° F. higher than 666 
Extremely high heat resistance 
Medium impact, improved flow. Excel- 
lent translucency 

Medium impact. Good heat distortion. 
Excellent for heavy sections 

Medium impact. Excellent heat resist- 
ance 

High impact. Three to five times 
greater impact strength and ten times 
the elongation of general-purpose 
Highest impact and elongation. Im- 
proved low temperature properties. 
Slightly stiffer flowing than 475 

High impact, greatly improved flow. 
Three to five times greater impact 
strength and ten times the elongation 
of general-purpose grades. For large 
area moldings 

Heat resistant impact. Developed for 
applications where high impact, heat 
resistance, and gloss are required 
Heat resistant impact. Good molding 
characteristics, good colorability and 
surface finish 

Extra high impact. Good heat resist- 
ance, surface gloss 

Acrylonitrile styrene copolymer. Gen- 
erally exhibits better resistance to 
most organic compounds than general 
purpose polystyrene; good resistance 
to acids, bases, salts, oils, waxes, soaps, 
detergents, and food stuffs 
Styrene-methyl methacrylate copoly- 
mer. Exhibits crystal clarity, heat 
resistance, outdoor weatherability, and 
light stability 


Cosden Petroleum Corp. 


General purpose, normal flow. Fast 
setup, easy molding 

Medium impact. High translucency, 
easy flow 

High impact. General molding and 
extrusion. Easy flow, fast setting 

High impact. Excellent physical prop- 
erties, high translucency 


The Dow Chemical Co. 


General purpose, normal flow. Balance 
of properties 

General purpose, medium flow. Mold- 
ability and properties 

General purpose, fast flow. Mold- 
ability 


~* Based on data supplied by manufacturers. 


Trade name 
and number 


Styron 672 
Styron 683 
Styron 673 
Styron 690 
Styron 700 


Styron 330 
Styron 369 


Styron 475 
Styron 475B 


Styron 475C 


Styron 475M 
Styron 440 


Styron 440M 


Tyril 767 


Styrafil G-30 
Styrafil G-31 


Acrylafil G-40 


Fostarene 122 


Fostarene 20 

Fostarene 94 

Fostarene 50 

Fosta 
Tuf-Flex 
324 


Fosta 
Tuf-Flex 
216 

Fosta 
Tuf-Flex 
226 


Fosta Tuf- 
Flex 289 


Fostacryl 400 


Dylene 2 
Dylene 3 
Dylene 4 


Dylene 8 


Dylene 9 


Dylene 20 


Description and special features 


General purpose, light stable. Molding. 

Stable to fluorescent lights 

General purpose, medium heat. Mold- 

ability and properties 

General purpose, light stable. Extru- 

sion. Stable to fluorescent lights 

General purpose, medium heat. End- 

use properties 

General purpose, heat resistant. High- 

est heat resistance 

Medium impact. Moldability 

Medium impact, heat resistance. High 

heat 

High impact. Balance and properties 

High impact, extrusion. End - use 

toughness 

High impact, molding. Moldability and 

toughness 

High impact, molding. Moldability 

High impact, heat resistant. Heat re- 

sistance and toughness 

High impact, heat resistant. Mold- 

ability 

Styrene-acrylonitrile copolymer. 

Chemical resistant and properties 
Fiberfil, Inc. 

Glass-reinforced polystyrene. Stand- 

ard grade 

Glass-reinforced polystyrene. High- 

impact 

Glass-reinforced styrene-acrylonitrile. 

Solvent resistance 


Foster Grant Co., Inc. 


General purpose, fast flow (or high 
flow) 

General purpose, normal flow 
General purpose, high-strength 
General-purpose heat-resistant 
Medium-impact. Made from a graft 
polymer 


High-impact. Made from a graft poly- 
mer for extrusion 


High-impact. Made from a graft poly- 
mer for injection molding 


High-impact. Made from a graft poly- 
mer expressly for shoe heels 

Styrene acrylonitrile. Chemical and 
impact resistance 


Koppers Co., Inc. 


General purpose, fast flow. Moldability 
General purpose, fast flow. Moldability 
General purpose, fast flow. Moldabil- 
ity, fast set-up 
General purpose, normal flow, heat 
resistant. Typical heat distortion 201° 
F. Excellent electrical and mechanical 
properties 
Highest heat resistance. Typical heat 
distortion 204° F. 
General purpose, modified medium 
impact. 

(Continued on following page) 





STYRENE POLYMERS AND COPOLYMERS 


125 











SOME TYPICAL COMMERCIAL STYRENES 


AND THEIR USES (Cont'd.) 





Trade name 
and number 


Dylene 28 
Dylene 30 
Dylene 80 
Dylene 200 
Dylene 201 
Dylene 400 
Dylene 800 


Evenglo 


Description and special features 


Heat resistant, modified medium im- 
pact. 

General purpose, 
Moldability 
General purpose, medium impact heat 
resistant. Typical heat distortion, 150 
F. 

High impact. Moldability 

High impact. Sheet extrusions where 
high luster without overlay is desired 
High impact. High heat distortion, ex- 
cellent toughness 

Heat resistant. Heat distortion tem- 
perature 195° F. 

Light stable to fluorescent lighting 


medium impact. 


Monsanto Chemical Co. 


Lustrex 
Hi-Flow 55 
Lustrex 
Hi-Flow 66 
Lustrex 
Hi-Flow 77 
Lustrex 
Hi-Test 42 


Lustrex 
Hi-Test 48 


Lustrex 
Hi-Test 88 


Lustrex 
Hi-Test 89 

Lustrex 
Hi-Test 99 


Lustrex 
Permatone 

Lustrex 
Permatone 


Lustrex 
Lo-Stat 


Lustrex 
Hi-Test 88-1 


General purpose, soft flow. Improved 
flow 
General purpose, medium flow. Long 
flow, moderate set-up 
General purpose, regular flow. Good 
flow, fast set-up 
Medium impact, rubber modified. High 
translucence; excellent dimensional 
stability with some toughness 
Medium impact, rubber modified. 
Good toughness; good translucence 
and good dimensional stability 
High impact, rubber modified. High 
toughness 

Heat resistant 


High impact, rubber modified. Tough- 
ness and heat resistance 

General purpose. Good flow and 
clarity with heat resistance 

Special formulations 


General purpose and HT 99. Ex- 
cellent light stability 

Impact HT-42 and HT-88. Good light 
stability with toughness 

All grades. Minimizes attraction of 
dust; comparable to approximate 
grade of styrene except for slightly 
lower electrical properties 

High impact, rubber modified. For 
sheet extrusion and vacuum forming 


Union Carbide Plastics Co. 


SMD-3500 


SMD-3600 


SMD-3700 


TMD-9020 


TMD-9001 


TMD-6000 


TGD-6000 


General purpose, fast set. Moldability, 
good electrical, mechanical, and opti- 
cal properties 

General purpose, normal flow. Thin 
walled, good electrical, mechanical and 
optical properties 

General purpose, soft flow. Thin 
walled, good electrical, mechanical, 
and optical properties 

Medium impact, high flow. Thin 
walled, strength 

Medium impact, normal flow. Mold- 
ability, good appearance 

High impact, molding. Moldability, 
good appearance, and gloss 

High impact, extrusion. Extrudability, 
good appearance 


Trade name 
and number 


TMD-5161 
TGD-5161 
TMD-2100 


TGD-2100 


RMD-4511 


RMD-4500 


RMD-4520 


Cycolac T 


Cycolac H 


Cycolac L 


Cycolac C 


Cycolac LL 


Cycolac GS 


Description and special features 


High impact, high heat, molding. Heat 
resistance, high mechanical strength 
High impact, high heat, extrusion. 
High rigidity, good resistance to heat 
Extra high impact, molding. High ri- 
gidity, good resistance to heat 

Extra high impact, extrusion. Recom- 
mended for parts requiring flexibility, 
strength and toughness 

Styrene acrylonitrile copolymer. Nor- 
mal flow. Strength, resistance to 
chemicals 

Styrene arcylonitrile copolymer. Me- 
dium flow. Strength, wide molding 
latitude 

Styrene acrylonitrile copolymer. High 
flow. Strength, very wide molding 
latitude 
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Marbon Chemical 


For toughness with maximum hard- 
ness and tensile strength. Offers 
superior flow for injection molding of 
appearance parts with high surface 
gloss 

For superior impact strength over 
wide temperature range in injection 
molded parts. Suitable for extruded 
sheet which can be readily vacuum 
formed 

For intricate profile extrusions, cal- 
endered sheet and blending with PVC 
to facilitate processing and increasing 
properties 

For use in Type II ABS rigid plastic 
pipe. Displays superior long-term fiber 
stress and excellent high temperature 
performance 

For use in Type I ABS rigid plastic 
pipe. Displays a maximum of impact 
strength, even at low temperatures 
Especially designed for women’s shoe 
heels which require a high resistance 
to flex fatigue and a good balance of 
physical properties. Provides excellent 
tensile strength, rigidity, heat resist- 
ance, and impact strength at room or 
low temperatures 


Naugatuck Chemical, Div. of U.S. Rubber Co. 


Kralastic MH 


Kralastic MM 


Kralastic SS 


Fast flow, super impact, chemically 
resistant. Excellent moldability and 
extrudability, high gloss, good finish, 
fast molding, high extrusion rates 
Normal flow, high impact, chemically 
resistant, heat resistant. Exceptional 
stiffness and rigidity, high abrasion 
resistance, excellent dimensional sta- 
bility, very low creep deformation. 
Good molding properties 

Normal flow, high impact, chemically 
resistant, heat resistant. High stiffness 
and rigidity, good abrasion resistance, 
excellent dimensional stability, very 
low creep deformation. Good molding 
and extrusion properties 
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Trade name 
and number 


Kralastic B 


Kralastic HTHT 


Kralastic L 


Description and special features 


General purpose pipe compound, nor- 
mal flow, super impact, chemically 
resistant. Extrudes easily into pipe 
with good surface properties 

High tensile pipe compound, normal 
flow, high impact, heat resistant. 
Extrudes easily into pipe. Exceptional 
stiffness and rigidity, high abrasion 
resistance, excellent dimensional sta- 
bility, very low creep deformation 
Super impact, normal flow, chemically 
resistant sheet and molding compound. 
Excellent formability and low tem- 
perature impact. Good for extrusion, 


Trade name 
and number 


K-2516 


K-2540 


molding, leather type applications. 


Description and special features 


Super impact, normal flow, chemically 
resistant sheet compound. Excellent 
formability, ease of extrusion and cal- 
endering. Good for leather type appli- 
cations 

Super impact, normal flow, chemically 
resistant sheet compound. Excellent 
formability, ease of extrusion and 
calendering. Good for leather type 
applications 

Super impact, fast flow, chemically re- 
sistant sheet and molding compound. 
Calenders and extrudes well. Good 
for leather type applications 





styrene-butadiene type. The com- 
bination can be blended as latex 
and hot processed, or it can be 
mixed in a Banbury. Styrene 
monomer can also be polymerized 
directly onto the rubber, forming 
what is commonly known as a 
graft polymer. 

As the rubber content in the 
polystyrene is increased, prac- 
tical toughness and elongation 
are also increased. Although other 
properties, such as clarity, hard- 
ness, rigidity, tensile and flexu- 
ral strength, and weather resist- 
ance are impaired to some extent, 
they are still adequate for the 
many applications into which im- 
pact polystyrenes have found their 
way. The impact polystyrenes are 
not available in transparent colors, 
but the range of translucent and 
opaque colors is virtually unlim- 
ited. Impact and unmodified poly- 
styrenes are similar in chemical 
resistance except that the staining 
resistance of the impact types is 
somewhat impaired. 

Conventional molding and ex- 
trusion equipment can be used 
with impact polystyrenes. Gener- 
ally, the same temperature ranges 
and procedures as for unmodified 
polystyrenes can be applied to im- 
pact polystyrenes. 

Because of this variation in 
properties, the impact-type poly- 
styrenes are generally subdivided 
into three general classes—me- 
dium-impact, high-impact, and 
super-impact, with 
shock toughness 
shown in each classification. As 
with normal polystyrenes, impact 
materials are available with vari- 
ous combinations of flow and set 
characteristics suitable for opti- 
mum molding of parts according 


increasing 
resistance or 
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to wall thickness. In each cate- 
gory, there are several modifica- 
tions available which offer a choice 
between heat distortion tempera- 
ture and molding characteristics. 
As was true for the unmodified 
polystyrene, the modification with 
the highest heat distortion point 
requires the highest cylinder tem- 
peratures and molding pressures. 

Typical properties of the im- 
pact-type materials are listed in 
Table I, p. 124. 

Applications: Medium-impact 
polystyrenes are typically used for 
bottle caps, containers, camera 
cases, radio cabinets, and house- 
ware items such as brush blocks, 
ice-scrapers, and dust pans. 

High-impact polystyrenes are 
widely used for refrigerator parts 
(inner door panels, crisper trays, 
and breaker strips), hobby horses, 
containers, toys, pipe fittings, TV 
and radio cabinets, and automo- 
tive duct work. 

Extra-high impact polystyrenes 
are being used for pipe fittings, 
children’s swimming pools, battery 
cases, luggage panels, and for up- 
grading the strength of lower im- 
pact polystyrenes. Use of this type 
of material is increasing because 
it offers a very favorable price- 
impact strength compromise. 


ABS copolymers 

The ABS copolymers or poly- 
mer blends involve 
a blend of styrene acrylonitrile 
copolymer resins with butadiene 
acrylonitrile rubbers. (To be 
plastic, the resin 
ratio has to be over 60 percent.) 
Originally introduced in 1946 in 
the form of sheet stock, the ma- 
terials are now commonly known 
as the ABS polymer blends 


generally 


considered a 


(acrylonitrile-butadiene-styrene). 

Also in 1949, a new series of 
molding powders was developed 
based on the same type of co- 
polymer blend of styrene-acry- 
lonitrile and butadiene-acryloni- 
trile that went into the sheet stock 
developed earlier. These new 
powders combined good physcial 
properties with adequate flow at 
molding temperatures. Again, a 
wide range of physical and chemi- 
cal properties is possible by ad- 
justing the proportion of styrene- 
to-acrylonitrile in the resins and 
of butadiene-to-acrylonitrile in 
the rubber, as well as by varying 
the ratio of resin-to-rubber in 
the final alloy blend. Another 
combination of butadiene, styrene, 
and acrylonitrile, reported to be 
a “homogeneous” composition was 
introduced in 1953. 

Manufacture: Polymerization of 
styrene, or copolymerization with 
a variety of other monomers in- 
cluding butadiene and acryloni- 
trile, may be accomplished by 
bulk, suspension, emulsion, and so- 
lution polymerization techniques. 

Recent developments in tech- 
niques such as series, graft (the 
styrene monomer is polymerized 
directly into the rubber), and 
block polymerization are regarded 
as major advances in the art. Sty- 
rene alloys produced by use of 
these techniques reportedly offer 
greater ease in processability and 
relatively high impact strengths 
even at temperatures as low as 

40° F. 

In the production of styrene 
alloys, latex blending and Ban- 
bury-mill mixing are used with 
equal success. Latex blending, as 
the name implies, involves the 
blending of polymer or copoly- 
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mer latices. Coflocculation of the 
latices by the addition of sulfuric, 
lactic, or formic acid, or other 
flocculating agents results in a 
resinous crumb which is filtered 
and washed to remove soluble re- 
sidue. When dried, this master- 
batch may be compounded with 
other ingredients by Banbury, 
mill, extruder, or other mixers. 

Properties: Basically, all the 
materials in this category are 
characterized by improved shock 
resistance and increased elonga- 
tion, while still retaining good 
electrical and mechanical proper- 
ties. By varying the resin/rubber 
ratio, of course, certain properties 
can be intensified, but sometimes 
at the sacrifice of others. For ex- 
ample, while the impact strength 
may be raised, it may be accom- 
panied by a slight reduction in 
heat resistance, hardness, electri- 
cal properties, and some of the 
other strength properties. In addi- 
tion, the blends cannot be pro- 
duced with a high degree of 
transparency, although they are 
available in a wide range of both 
translucent and opaque colors. 

The styrene alloys are supplied 
in the form of pellets or granules 
for injection molding and in slabs 
or powder suitable for compression 
molding, extrusion, or calendering 
onto continuous reinforcing sub- 
strates. 

Applications: Molded parts in- 
clude pipe fittings, wheels, hel- 
mets, valve parts, golf club heads, 
refrigerator parts, bobbins, radio 
cabinets, electric fan blades, toys, 
housewares, battery cases, and 
appliances. Extruded pipe is very 
popular in a number of important 
applications. Sheeting is used in 
industrial duct work, automobile 
head liners and kick plates, type- 
writer cases, refrigerator door 
liners, and a variety of functional 
and/or decorative housings. 


Special styrenes—tlight stable 

Normal polystyrenes do not 
resist outdoor weathering suffi- 
ciently to warrant use in per- 
manent outdoor installations. Ex- 
posure to ultra-violet light from 
direct sunlight or artificial sources 
causes polystyrenes to develop a 
yellowish straw cast and eventu- 
ally become brittle. Light-stable 
formulations which, by test under 
ultra-violet light sources, show 
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substantial improvement in such 
behavior have, therefore, been de- 
veloped. However, the degree of 
stability is still not so great that 
stabilized polystyrenes can be 
recommended for outdoor uses, 

On the other hand, light-stable 
polystyrenes are finding increas- 
ing use in molded and extruded 
indoor lighting fixture diffusers, 
and in packaging to protect con- 
tents from discoloration or spoil- 
age from ultra-violet light ex- 
posures. In some cases, improved 
light stability is achieved with 
some sacrifice of heat resistance or 
strength characteristics. In other 
instances, the light-stabilized for- 
mulations are slightly limited in 
colorability, making it difficult, for 
example, to produce clear trans- 
lucent bluish white. 


Special styrenes— glass 
reinforced 

Fibrous glass-reinforced poly- 
styrene is made for the produc- 
tion of strong, rigid pieces with 
superior dimensional _ stability. 
The normal method of manufac- 
ture is by injection molding. Com- 
pression techniques ordinarily do 
not result in the entanglement and 
felting of the glass fibers which 
is necessary to realize the full 
reinforcing potential of the fibers. 
Compounds usually contain about 
35% glass by weight. Some have 
been made up to 50 percent. The 
35% compounds typically have the 
following properties: 


Tensile strength, p.s.i. 10,000-15,000 


Elongation, %% 0.75-1.02 
Heat distortion temp., °F. 218-236 
Water absorption, % 0.50-0.10 
Notched impact strength, 

ft. Ib./in. of notch 1.5-2.5 
Mold shrinkage, in./in. 0.001 


Glass-reinforced polystyrenes 
are supplied either in slightly 
translucent to opaque colors or in 
an off-white natural that may be 
dry colored by the molder. Some 
decorative value can be achieved 
by mixing these polystyrenes with 
transparent, heat-resistant poly- 
styrenes. Service or appearance 
requirements of certain applica- 
tions may be satisfied by mixing 
the glass-reinforced polystyrene 
pellets with heat-resistant poly- 
styrenes or heat-resistant rubber- 
modified compounds to reduce the 
glass content. 


Applications: Tape reels, blower 
wheels, textile bobbins, housings, 
and military devices that have to 
withstand rough usage. 


Polystyrene foams 
Polystyrene foams are available 
in two types—free-flowing gran- 
ules which are expanded in place, 
and logs or planks from which 
shapes are machined. Both types 
of foam are available at densities 
below 2.0 Ib./cu. foot. Both ex- 
hibit very low water vapor trans- 


mission, low water absorption, 
low thermal conductivity, and 
good structural strength. Ex- 


panded polystyrene may be 
bonded to itself as well as to 
metals, glass, wood, and other 
solids. Polystyrene foam can be 
shaped as desired by common ma- 
chining operations. 
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RESINS AND MOLDING COMPOUNDS 


Vinyl polymers and copolymers 


By C. R. WELTER* 


T.. field of vinyl polymers is 
generally considered to include 
polymers of vinyl chloride, vinyli- 
dene chloride, and vinyl esters 
such as vinyl acetate!; or copoly- 
mers of which these monomers are 
the major constituent. Of these, 
the most important are the vinyl 
chloride polymers, in both volume 
and diversity of use. 


Polyvinyl chloride 

Vinyl chloride polymers and co- 
polymers are thermoplastics which 
are available as white powdery 
materials ranging in size from 1 
to over 300 microns. The composi- 
tion and properties are tailored 
for specific fabrication and end- 
use requirements. Under heat 
and pressure they can be fused 
into desired end products. They 
are generally compounded with 
stabilizers (lead, zinc, barium, or 
calcium compounds, some epoxy 
derivatives, and other materials), 
plasticizers (high boiling liquid 
esters and some soft resins and 
elastomers), colorants, lubricants, 
and other modifying agents. 

Vinyl chloride resins owe their 
great their chemical, 
moisture, and oxidation resistance, 


usage to 


transparency or ease of coloring 
to an infinite variety of shades 
and hues, flame retardance, di- 
mensional stability, ease of fabri- 
cation by a variety of techniques, 
and low cost. Use processing of 
these resins can be classified into 
fabrication by calendering, extru- 
sion, or molding; and coating by 
solution, dispersion, latices, or 
fluid bed. In either case the resins, 
which are inherently hard horn- 
like materials, can be changed to 
flexible pliable materials by incor- 
porating suitable plasticizers and 
other compounding ingredients 
such as stabilizers, pigments, lu- 
bricants, etc. 

Processing techniques include: 
Calendering by hot processing in 
which relatively large proportions 
of plasticizer are preblended with 
*Assistant director, Technical Center, Union 
oa Chemicals Co., South Charleston, 
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resin usually at room temperature, 
the mix fluxed in a Banbury mill, 
roll-milled, and then fed to the 
calender. A porous 
particle (75 to 150 microns) is 
usually favored for this type op- 
eration. Extrusion by dry-blend- 
ing in which lesser proportions of 
plasticizer are mixed hot with the 
resin and the dry-blend fed di- 
rectly to an extruder. This process 
favors a coarse (100 to 300 mi- 
crons) dense resin which absorbs 
plasticizer slowly until heated. 
These are general descriptions, 
since dry-blend may be calen- 
dered or hot process compounds 
cut into ribbons or diced to gran- 
ules to feed extruders. Molding is 
generally performed by compres- 
sion of compounded materials as 
for sound records or by vacuum 
forming of calendered or pressed 
sheets. In general, injection mold- 
ing is practical only with lower 
molecular weight resins. All of the 
foregoing methods involve work- 
ing or masticating the resin and 
plasticizer together in the fluxed 
or plastic state at elevated tem- 
peratures to develop the physical 
properties and the final form de- 
sired for the end use. In the case 
of rigid compounds, plasticizers 
are not present among processing 
additives. 

The other application technique, 
coating, uses either solvents or 
dispersants to carry the polymer 
and modifiers to the final form. The 
vehicle—solvent or water—may 
be volatilized to leave a coating, or 
the vehicle may be the plasticizer 
itself which upon heating becomes 
an integral part of the final com- 
pound. These latter are disper- 
sions of resin in plasticizer and 
can be used to mold as well as 
coat objects. (See Dispersion Res- 
ins below.) 


fairly fine, 


Polymerization 


Vinyl monomers undergo addi- 
tion polymerization in which 
successive small molecules of 
monomer add onto a growing 
chain to form large, macro-mole- 
cules or polymers. In this forma- 


tion from vinyl chloride, the 
double bond between the carbon 
atoms is the vinyl linkage which 
enables formation of long chains. 
Vinyl polymerization occurs rap- 
idly in the presence of catalysts, 
heat, and usually pressure. Condi- 
tions can be varied to yield a wide 
variety of polymer properties. 
Four commercial methods are dis- 
cussed in the paragraphs immedi- 
ately following: 

Bulk polymerization: The sim- 
ple method is to mix monomer and 
catalyst (an organic peroxide), al- 
low the system to react, and re- 
move the polymer which, for vinyl 
chleride, is insoluble in the 
monomer. The resulting resins are 
light and fluffy and free of ionic 
impurities. Hence, they are highly 
absorbent of plasticizers and have 
excellent electrical, color, and 
clarity properties. However, exe- 
cution of this process on a large 
scale has been considered hazard- 
ous and the suspension process, 
briefly described in the next two 
paragraphs, has become favored 
for general purpose resins. 

Suspension polymerization: This 
is essentially bulk polymerization 
of discrete droplets of monomer 
suspended, by agitation and a 
protective colloid, in water. The 
organic peroxide catalyst, col- 
loids such as polyvinyl alcohol, 
gelatin, or cellulosic derivatives, 
and modifying agents such as pH 
buffers must be selected with care, 
and high purity water must be 
used to yield high quality poly- 
mers. This type of reaction, con- 
ducted under pressure, is some- 
times termed granular or pearl 
polymerization. 

The suspension slurry can be 
easily filtered or centrifuged and 
the wet resin dried in conventional 
warm air dryers. The polymeriza- 
tion recipe and conditions can be 
varied to give a wide range of 
polymers which have good heat 
stability and desirable electrical 
properties. 

Emulsion polymerization: Vinyl 
chloride monomer is dispersed in 
water containing a small amount 
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of an emulsifying agent such as 
sodium lauryl! sulfate and a water 
soluble peroxide catalyst such as 
potassium persulfate. Some proc- 
esses use a monomer-soluble cata- 
lyst and depend upon larger con- 
centrations of emulsifying agents 
or soaps and intensive mixing to 
disperse the monomer to the de- 
sired particle size of about one 
micron. Buffering agents may be 
added to control the pH. 

The colloid emulsion or latex 
may be coagulated with salts, 
washed, filtered, and dried to 
yield a fine absorptive resin suit- 
able for calendering. Much of the 
resin produced in Germany during 
World War II was by this method 
and emulsion resins are still used 
for processing on the continent. 
However, the process is more 
costly and the resins are less pure 
than by the suspension process, so 
the latter method has been fav- 
ored in this country for resins for 
general use. 

A unique variety of polyviny] 
chloride is obtained by direct 
spray drying of latexes. These res- 
ins are known as dispersion or 
paste resins and are used by dis- 
persing directly into plasticizers to 
yield fluid systems which can be 
quickly fused into useful coatings 
or objects. Emulsion polymeriza- 
tion yields the small (one micron) 
dense spherical particles easily 
dispersable into but not dissolved 
by plasticizers that are required 
for dispersion applications. Since 
the resin contains the soaps and 
other ingredients of polymeriza- 
tion, it is usually unsuitable for 
electrical applications. 

Solution polymerization: This 
involves polymerization in a me- 
dium which is a solvent for both 
the monomer and polymer. As 
polyvinyl chloride is relatively in- 
soluble, this method has been 
used only for copolymers, espe- 
cially with vinyl acetate. The 
resulting resins are quite homo- 
geneous and free of gels since the 
polymerization takes place in a 
single continuous phase, unlike 
the two-phase systems of emul- 
sion or suspension polymerization. 
These qualities of clarity and pur- 
ity have made the solution-poly- 
merized resins especially useful in 
solution coatings, clear rigid 
sheets, sound records, and some 
grades of flooring. Because of the 
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difficult technology of the com- 
mercial solvent processes, suspen- 
sion and emulsion processes have 
been developed for obtaining co- 
polymers and have gained accept- 
ability in several applications. 


Processing 


General purpose resins: For 
calendering, resins are usually se- 
lected that retain a fairly dry 
fluffy appearance after consider- 
able plasticizer has been added at 
room temperature. The size ranges 
from 50 to over 300 microns with 
the range of 75 to 150 microns 
most common. These absorptive 
resins tend to have fine particle 
size, lower apparent density, and 
greater specific surface area than 
resins used in dry-blending. 

Dry-blending resins for extru- 
sion usually absorb plasticizer 
readily only when heated. These 
resins are generally coarse with 
higher density and lower plasti- 
cizer absorption than resins used 
in calendering. 

The resin and processing condi- 
tions in either of these areas can 
be adjusted for optimum results. 
In choosing the proper resin for a 
given end-use, physical properties, 
processing temperature available, 
mixing techniques, specific proc- 
ess, and thickness and shape of 
the finished material are all im- 
portant considerations. Resins with 
a higher relative viscosity will 
usually result in higher strength 
properties and will generally re- 
quire higher processing tempera- 
tures. Thinner calendered thick- 
nesses or larger extruded or 
molded sections may process 
easier, at a slight sacrifice of prop- 
erties, by selecting a resin, or com- 


bination of resins, in a lower 
relative viscosity class. Since the 
lower molecular weight resin 


would require less plasticizer, the 
effect on total performance must 
be judged on the needs for each 
individual case. 

Dispersion resins: These previ- 
ously mentioned resins are han- 
dled as liquids and are fused to 
become useful plastic articles, 
either moldings or coatings. The 
ease and low investment cost of 
processing the wide variety of 
resins becoming available, and im- 
proved processing procedures have 
made this a rapidly growing field. 

Dispersions may be divided into 


these three general classifications: 

1) Plastisols, which usually con- 
tain plasticizers, stabilizers, fillers, 
color pigments, surfactants, etc., 
and are really liquid compounds. 

2) Organosols, which differ from 
plastisols in that they contain a 
nonaqueous, volatile liquid com- 
ponent. The liquid components are 
usually classified as dispersants or 
diluents. Dispersants aid in wet- 
ting and 
They are usually polar compounds 


dispersing the resin. 
and have a strong attraction for 
the resin. Examples of dispersants 
include esters, glycol ethers, ke- 
tones, and solvating plasticizers. 
Diluents are used to lower the 
viscosity of the liquid phase, and 
in general they tend also to reduce 
the per-pound cost of the formu- 
lation. They may modify the wet- 
ting, swelling, and flocculating 
characteristics of the dispersants. 
Examples of diluents are the aro- 
matic and aliphatic hydrocarbons. 
Diluents must have a minimum 
solvating action on the resin to be 
effective. For this reason the ali- 
phatic hydrocarbons are usually 
preferred over the 

3) Modified 
contain additional 


aromatics. 
plastisols, which 
ingredients 
such as blowing agents to produce 
foams or gelling agents to produce 
plastigels. One of the newest en- 
tries into the field is rigid plastisol. 
By utilizing blending resins and 
minimizing plasticizer loading, 
very hard coated or molded prod- 
ucts can be obtained. 

Blending resins are a relatively 
recent entry in this field. They are 
larger in particle size, about 35 to 
75 microns, and, because of their 
small ratio of surface to volume 
compared to the one micron dis- 
persion resins, they require much 
less plasticizer to wet the particles 
and hence allow reduction of the 
total ratio of plasticizer to resin 
with retention of adequate fluidity. 
Or, at a given ratio of resin to 
plasticizer, they serve to reduce 
the fluid viscosity of the dispersion 
for both high and low rates of 
shear. Note that fluid viscosity re- 
fers to the fluidity of the plastisol 
and should not be confused with 
“dilute solution viscosity,” either 
relative, which is a 
measure of the molecular weight 
of the resin. 

Advances in the technology of 
resin production have enabled the 


specific or 
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resin manufacturer to produce 
resins with many of the rheological 
properties which fit specific appli- 
cations. Thus, custom compound- 
ers who ship pastes great distances 
over extended periods of time can 
have a resin with excellent paste 
viscosity stability on aging. And in 
roller coating operations, etc., 
where speed of curing is essential, 
a resin can be had which solvates 
rapidly in order that maximum 
physical properties may be devel- 
oped rapidly. 

Dispersion systems are used 
extensively for metal, 
cloth, paper, and felt base for 
flooring, or for casting film. They 
may be applied by knife or roller 
coating, 


coating 


dipping, or 
spraying. Thick sections can be 


spreading, 


formed by dip or slush molding or 


rotational casting or molding. 
Coupling the latter technique with 
blending resins or reactive plasti- 
cizers permits production of fairly 
large strong semi-structural ob- 
jects to compete with the more 
tech- 


conventional fabrication 


niques. 


Latex 


Latex is a colloidal suspension 


of vinyl polymer or copolymer 
resin particles in water, usually 
with a total solids content of 45 
to 55%, and is produced by emul- 
sion polymerization. The 


particles are true 


resin 
colloids of 
spherical shape. Latexes are modi- 
fied by addition of either water 
soluble materials or colloidal 
Protective 


thickeners, emulsified plasticizers, 


suspensions. colloids, 
and colloided pigments are often 
present. These systems are quite 
complex in formulation and appli- 
cation and_ specific emulsifiers 
must be studied and selected for 
each use. 

A typical latex contains about 
50% solids with a Brookfield vis- 
cosity of 20 to 150 cps. The molecu- 
lar weight of the polymer com- 
ponent can vary widely. 

Other vinyl latexes, while usu- 
ally considered a part of the rub- 
ber industry, overlap the uses of 
vinyl polymers; technically, they 
are also vinyl polymers. These in- 
clude vinyl benzene (styrene), 
vinyl cyanide (acrylonitrile), and 
vinyl pyridine. 

The dry form of copolymers of 
styrene and butadiene is the syn- 
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thetic rubber, GR-S. Latexes are 
used to produce elastic foams, im- 
pregnate or coat fibrous materials, 
and especially for latex paints. 
Likewise, copolymers of acryloni- 
trile and butadiene are known as 
Buna N rubber which has high 
oil-resistance and these latexes are 
used in leather treatment. Vinyl 
pyridine can be polymerized and 
compounded to improve adhesion 
of rubber to nylon or rayon tire 
cord and so reduce ply separation 
and consequent tire failure. 
Latexes are used for coating or 
impregnation of fibrous materials 
such as fabric, paper, non-woven 
constructions, and leather. This 
treatment improves abrasion re- 
sistance, strength, washability, and 
chemical resistance. 
Specific applications include: 1) 
fabric precoats for subsequent ap- 
plication of plastisols or vinyl so- 


flame and 


lutions; 2) binders for phosphates, 
antimony oxide, and chlorinated 
paraffins for flame resistance; 3) 
heat sealable coats for lamination 
of paper and fabric; 4) abrasion 
resistant coatings and 5) water 
based paints. They can be applied 
by most conventional methods or 
by specially adapted techniques. 

An area of special interest to 
vinyls is that various combina- 
tions of these monomers can be 
copolymerized to yield resins suffi- 
ciently compatible with polyvinyl 
chloride to serve as modifiers to 
increase impact strength or proc- 
essing ease. These are often graft 
polymers—new chains grown onto 
old chains of different composi- 
tion—and the molecular structure 
and exact method of compounding 
are very important in achieving 
maximum performance. 

Fluid bed coating: A new tech- 
nique for coating metal objects is 
fluid or powder bed coating in 
which heated metal objects can be 
immersed in a bed of fine granules 
of formulated resins which are 
fluidized by bubbling inert gas 
through the bed. The granules ad- 
here to and flow out on the hot 
metal surface. The full role of this 
innovation has not yet been de- 
fined. 


Polyvinyl chloride-acetate 
Copolymerization of vinyl chlo- 
ride with vinyl acetate results in 
a material which retains much of 
the toughness and chemical resist- 


ance of polyvinyl chloride and has 
increased flexibility. These copoly- 
mers are odorless, tasteless, water- 
resistant, and self-extinguishing; 
they possess good dielectric prop- 
erties and a low order of toxicity. 
The vinyl] chloride content in these 
copolymers varies from 85 to 97 
percent. All four polymerization 
processes—bulk, emulsion, solu- 
tion, and suspension—are used. 

Also like their parent polymers, 
vinyl chloride-acetate resins are 
modified by the addition of plas- 
ticizers, heat stabilizers, pigments, 
and fillers to obtain a variety of 
products. As in vinyl chloride 
compounds, the inclusion of plas- 
ticizers among other additives re- 
sults in flexible end products; in 
the absence of plasticizers rigid 
products are obtained. They are 
supplied as sheets, tubes, 
granules, powders, and disper- 
sions, and may be processed by 
standard molding, extrusion, cal- 
endering, and casting, as well as 
the various coating techniques. 

Vinyl chloride-acetate copoly- 
mers have been particularly use- 
ful in the form of unplasticized 
sheets which are produced com- 
mercially with calendered, matte, 
or planished finish in a variety of 
thicknesses, colors, and degrees of 
transparency. One of the fastest- 
growing applications for these 
resins is in skin-packaging with 
cast film. 

Vinyl 
meric materials are used for up- 
holstery, handbags, luggage, gas- 
kets, and packaging applications 
and are extruded into rods or 
tubes for electrical jacketing and 
insulation. Three major areas of 
use are sound records, floor tile, 
and solution coatings. 


rods, 


chloride-acetate elasto- 


Soluble copolymers 

The polyvinyl chloride polymers 
are not sufficiently soluble for 
lacquer coating formulations. To 
obtain increased solubility, vinyl 
chloride is copolymerized with a 
number of other monomers, such 
as vinyl esters or the maleates or 
vinylidene chloride to modify the 
polymer molecule. 

A number of vinyl copolymers 
have been developed for applica- 
tion in diversified lacquer-type 
coatings. These resins are designed 
with varying degrees of solubility 
so that a resin may be selected for 
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specific application requirements. 
However, the solubility of long- 
chain organic polymers cannot be 
altered without affecting some of 
the physical properties. Therefore, 
performance characteristics must 
be carefully considered in the de- 
sign of a polymer. 

Resins are usually in the low to 
medium range of molecular weight 
since solubility decreases rapidly 
with increasing molecular weight. 
Since the type and ratio of co- 
monomers affect the dilute solu- 
tion viscosity, molecular weights 
are not directly comparable be- 
tween copolymer types; and solu- 
tion viscosity in specified solvents 
at higher concentration, often 
20%, is often used as a more prac- 
tical measure of utility. Some res- 
ins are designed for metal adhe- 
sion, while others are designed as 
strip coatings. Transparency, as 
well as chemical, electrical, and 
abrasion resistance, are additional 
outstanding properties. 


Applications in industry 

Nonrigid (flexible or 
meric) vinyls are used widely as 
insulating and jacketing materials 
on electrical wire and cables. 
Their excellent dielectric proper- 
ties and resistance to oil and water 
make them especially suitable for 
this purpose. Their versatility is 
demonstrated by their acceptance 
for a wide variety of extruded 
items such as garden hose, refrig- 
erator gaskets, shoe welting, storm 
window gaskets, medical tubing, 
automotive gaskets, electrical 
sleeving, and chemical and other 
process piping. 

Thin films of vinyl plastic are 
fabricated into protective gar- 
ments, rainwear, aprons, shower 
curtains, and baby pants, as well 
as such items as garment bags, 
hospital sheeting, and draperies. 
Heavy gage sheets are widely used 
as upholstery for furniture and in 
accessories such as handbags and 
belts. 

Vinyl sheeting is laminated to 
fabric backing to produce coated 
fabrics for automotive upholstery 
and outer wearing apparel. It or 
film is used for wall coverings and 
for achieving other decorative end 
results. 

A relatively new technique using 
heat, pressure, and special adhe- 
sives is employed to laminate vinyl 


elasto- 
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sheeting to sheet metal such as 
steel, aluminum, and magnesium. 

The excellent durability and 
abrasion resistance of vinyl plas- 
tics has made them useful as bind- 
ers in vinyl asbestos tile, as the 
major component in fully resilient 
tile, as the wear layer in laminated 
tile, and as continuous sheet over 
felt or paper to replace linoleum 
as a floor covering. 

Functional and decorative rigid 
shapes are being used to replace 
light-weight metals in industrial 
applications. Rigid vinyl sheets, 
usually self-extinguishing, present 
a minimum fire hazard and are of 
interest to the building industry 
for such applications as decorative 
paneling and luminous ceilings 
or for industrial applications such 
as fume hoods and ducts. They are 
also particularly suited for the 
vacuum forming industry and are 
used to make such items as pack- 
ages, advertising displays, and 
electrotype molds. Phonograph 
records molded from rigid vinyl 
copolymer plastics have high fidel- 
ity, low surface noise, and are 
practically unbreakable. 

Expanded vinyl: The nonrigid 
and semirigid vinyl plastics are 
being rapidly accepted in ex- 
panded items such as comfort 
padding and fishing floats. A com- 
paratively recent development is 
the use of vinyl pastes in a foam- 
ing process for the commercial 
preparation of low-density ex- 
panded polyvinyl chloride prod- 
ucts as formed cushions or con- 
tinuous slabs. (See also the section 
on Foamed Vinyls, p. 344.) 


POLYVINYL ALCOHOL 


Since vinyl alcohol does not 
exist in monomeric form, viny] al- 
cohol resins cannot be prepared by 
direct polymerization but are pro- 
duced by the hydrolysis of poly- 
vinyl acetate, using an acid or 
alkali: catalyst. Polyvinyl alcohol 
resins are processed by molding, 
extrusion, and solution coating. 
They produce tough, flexible 
products that are impervious to 
gases and solvents such as aro- 
matic and aliphatic hydrocarbons, 
chlorinated hydrocarbons, and 
animal and vegetable oils. 

Major uses are as a thickening 
colloid in aqueous solution for 
suspension systems or as adhe- 
sives, binders, textile and paper 


sizes, etc. Use is increasing as 
formed objects or as film, un- 
treated, or treated to impart water 
insolubility. 


POLYVINYL ACETALS 


These resins differ from poly- 
mers of vinyl chloride and vinyl 
acetate in that they do not result 
from the addition polymerization 
of monomer. Instead, polyvinyl 
acetals are produced by the con- 
densation of polyvinyl alcohol 
with an aldehyde while in a suit- 
able solvent. The three main poly- 
vinyl acetals are polyvinyl acetal 
itself, made with acetaldehyde; 
polyvinyl butyral; and polyvinyl 
formal. All three have outstanding 
adhesive qualities. Polyvinyl acetal 
itself is not commercially available 
at present. 

Polyvinyl butyral: Because of 
its high degree of clarity, even 
under adverse conditions of mois- 
ture, heat, and cold, this resin is 
best known for its use as an elas- 
tic sheeting for safety-glass inter- 
layers. However, it also performs 
in an outstanding fashion as a base 
for wash primers or metal condi- 
tioners. Applied in an extremely 
thin film, this conditioner provides 
an excellent adhesive bond for 
subsequent coats and 
temporary resistance to corrosion. 
Phenolic, alkyd, and oleoresinous 
paints adhere to the wash primer, 
usually with improved perform- 
ance. This primer permits an all- 
vinyl system to be used in marine 
and industrial applications. The 
resin can also be cross-linked by 
phenol formaldehyde and urea- 
formaldehyde resins to produce 
coatings and adhesives for bonding 
phenolics, rubber, cork, asbestos 
board, wood, glass, metals, etc. 

Polyvinyl formal: Used chiefly 
in wire coatings in combination 
with cresylic phenolics or other 
impregnants, this resin can also 
be molded, extruded, or cast. Like 
polyvinyl butyral, this resin re- 
sists alkalies, greases, oils, and 
water. However, it is not as com- 
patible with other resins as is 
polyvinyl butyral. 


POLYVINYLIDENE 
CHLORIDE 


When vinylidene chloride is 
polymerized alone or copolymer- 
ized with other monomers, a series 

(Continued on p. 137) 
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to produce quality vinyl products is the 
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The applications laboratory is equipped with 
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method of fabricating vinyl products 


can be duplicated. 
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applications research facility — and its highly 
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Diamond Alkali Company, 300 Union Commerce 
Building, Cleveland 14, Ohio. 





Pinpointing application TO) does it on production-scale equipment. 


(Rigid Vinyl Extruded Sheeting) 


- - 
* # 
: any 

UST ES grabaly:s af bee S- 


_= (+) == 
neg, 





New plastics laboratory, Painesville, Ohio 


Diamond 
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For the man who wants everything in vinyts 


Unmatched in processing characteristics, unequaled in end-product properties, this 
line-up of PVC resins and compounds is now available to you from Diamond. 
Not only that, but we can put big, new lab facilities at your disposal, along with 


a special technical staff to handle the newest kinds of equipment. Call us. 





Diamond 
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Specific 
Viscosity 


PVelejiler-talelary 


Main Advantages 





1.40 


0.85 


0.63 


Dry blend extrusions. Calen 
dered film and sheeting. Wire 
insulation 


Dry 
dered film and sheeting. Rigid 


blend extrusions. Calen 


applications. Wire insulation 


Supported and unsupported 
calendered film and sheeting. 
Extrusion 


Calendering and molding 


Semirigid sheeting 


Base for high gloss injection 
molding compounds. Process 


ing aid. 


Processing aid in molding and 
calendering. Excellent modifier 
for copolymer formulations. 


Rapid plasticizer absorption. 
Clarity and freedom from gel 
particles. U.L. approved. 


Rapid plasticizer absorption 
Clarity and freedom from gel 


particles. U.L. approved. 





High monomeric and poly- 
meric plasticizer 
Cold dry blends. 


absorption. 





High calender production rate 
Excellent heat stability and 
good flow. 


Excellent flow. Improves proc- 
essing without sacrificing heat 
stability. 








Reduces temperature require- 
ments and shortens production 
cycles. 





Designed 


applications 


for unplasticized 
Injection molded 
items or calendered rigid film 


and sheet 


Good flow and superior heat 
stability. Can be handled in 
standard equipment 








0.58 
0.56 










0.61 


Combination of good low-shear 
and high-shear viscosity, clar- 
ity and aging. 








High flow, low volatiles, good 
heat stability. 








Flooring 


Flooring 


Easy processing and high bulk 
density. 





Uniformity, good processabil- 
ity, clarity and heat stability. 
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Here’s vinyl film so crystal-clear it flat- 
ters the fruit. So tough to tear that 
handling and shipping don’t faze it 
The Clopay Corporation makes it out 
of Diamond PVC 450 resin and calls 
it Clopane. Cobb Fruit and Preserving 
Company buys it by the mile. So do 
other sales-wise packers. Easy to see why. 


The special properties of Diamond 


PVC 450 (U. L. approved) —rapid plas- 
ticizer absorption, clarity and freedom 
from gel particles—can do wonders for 
dry-blend extrusions, calendered film 
and sheeting, wire insulations. 

We’d be glad to discuss PVC 450 


in terms of your exact needs. Write 


Diamond Alkali Company, 300 Union 


Commerce Building, Cleveland 14, Ohio. 
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of resins is produced which range 
from flexible, moderately soluble 
materials with a softening point 
of about 160° F., to hard, tough 
products with a softening point of 
335° F. or more. These resins are 
characterized by extremely low 
water-vapor transmission and ex- 
ceptional oil, grease, and chemical 
resistance. 

The basic resins are nonflam- 
mable and are soluble only in 
cyclic ethers and ketones. The in- 
solubility of some vinylidene 
chloride resins allows them to be 
used in many applications requir- 
ing exceptional chemical resist- 
ance. These polymers are compati- 
ble with very few other resins and 
plasticizers; however, they can be 
modified for specific applications. 

Polyvinylidene chloride resins 
have been found particularly 
well-suited for injection molding 
and extrusion. They can be ex- 
truded into rigid pipe and injec- 
tion molded into pipe fittings. Ex- 
truded and oriented monofila- 
ments are used in weaving up- 
holstery fabrics, draperies, and 
weather-resistant screening. As a 
film, polyvinylidene chloride is 
used for a variety of heat-sealing 
packaging applications where low 
permeability to vapors is import- 
ant. 

Copolymers of vinylidene chlo- 
ride with vinyl chloride are more 
soluble than either separate poly- 
mer, and have found wide-spread 
use as vinyl lacquers. These resins 
can also be formed by calendering 
or extrusion and have excellent 
heat sealing characteristics. 


POLYVINYL ACETATE 


By W. D. JONES* 


Polyvinyl acetate is prepared by 
the polymerization of vinyl ace- 
tate in the presence of a catalyst 
in a manner similar to vinyl chlo- 
ride polymerization. At present, 
it is being produced by more than 
two dozen manufacturers in three 
principal types: 1) bead polymers, 
2) solution polymers, and 3) dis- 
persion or emulsion polymers. 
These types are available both as 
homopolymers and as copolymers. 

The bead polymers are pro- 
duced by suspension polymeriza- 





* Manager, Emulsion Polymer Development, 
Reichhold Chemicals, Inc., White Plains, N.Y 
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tion and are used primarily in the 
manufacture of hot melt adhe- 
sives, solvent adhesives, and lac- 
quers, and as intermediates for 
the manufacture of polyvinyl] alco- 
hol and polyvinyl acetals. 

The solution polymers are gen- 
erally of lower molecular weight 
and are prepared by polymeriza- 
tion in a solvent such as acetone, 
ethyl acetate, or benzene. These 
materials are used directly or are 
compounded for use as adhesives. 
The solution polymers are also 
used in lacquers. 

By far the greatest portion of 
polyvinyl acetate is used as emul- 
sions. These are produced by 
emulsion or dispersion polymer- 
ization generally at 55% non- 
volatiles by weight. The emulsions 
mix readily with water and are 
used in architectural paints, coat- 
ings, adhesives, sealers, non- 
woven fabric binders, fabric fin- 
ishes, and paper coatings, and as 
strengthening additives in cement. 

The homopolymer 
usually 


emulsions 
plasticization, 
with either monomeric or poly- 
meric plasticizers. On the other 
hand, soft copolymers are avail- 
able which do not require exter- 
nal plasticization. These copoly- 
mers have various properties, 
depending on whether the comon- 
omer is dibutyl fumarate, 2-ethyl 
hexyl acrylate, ethyl acrylate, or 
combinations of these and other 
comonomers. Copolymers’ with 
acrylic or crotonic acid are desir- 
able for applications which require 
alkali solubility. Emulsion copoly- 
mers with vinyl chloride are hard 
and non-blocking and are widely 
used in adhesives and paper coat- 
ings. 

The rapidly growing market for 
paints based on emulsion polymers 
has stimulated a departure from 
the traditional products of this 
field. Emulsions, both homopoly- 
mer and copolymer, are now 
available which can be com- 
pounded into  water-dilutible 
paints that form films of outstand- 
ing durability. Paint vehicles re- 
quire emulsions of fine particle 
size (under 0.30 microns) to pro- 
vide stability and facilitate the 
addition of pigment. Their low 
cost, stability over alkaline sub- 
strata, self-priming characteris- 
tics, and the quick dry and quick 
recoatability of emulsion paints 


require 





have promoted wide acceptance. 

Although the adhesive industry 
was one of the first to recognize 
polyvinyl acetate emulsions, this 
use is not growing as rapidly as is 
the use in paints. The quick bond- 
ing characteristics of polyvinyl 
acetate emulsion adhesives allow 
high machine rates and are, there- 
fore, displacing natural adhesives 
in many packaging applications. 
The adhesive industry requires 
emulsions of much larger particle 
size than the paint industry. It is 
desirable to use fairly large quan- 
tities of polyvinyl alcohol in these 
emulsions to enhance adhesion, 
particularly to cellulosic sub- 
strates. 
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Rigid vinyls 


By ROBERT J. COLLINS*, GEORGE A. FOWLES?, ROBERT F. DETTELBACH! 


0. ten years ago, commercial 
interest in unplasticized (rigid) 
polyvinyl chloride was negligible. 
Yet by 1959 the consumption of 
rigid PVC for pipe and profile ex- 
trusions was at an annual rate of 
about 18 million lb. of material, 
and it is estimated that this will 
reach 60 or 70 million lb. by the 
mid ’60’s. 

Also in the rigid vinyl field is 
a copolymer of polyvinyl! chloride, 
developed somewhat earlier than 
straight PVC; the two materials 
are quite different in composition 
and should not be confused with 
each other in the following dis- 
cussion. Physical properties of the 
copolymer and of the two com- 
mercially available types of un- 
plasticized PVC are 
Table I, p. 140. 

The chemical inertness of rigid 
vinyls is often their prime recom- 
mendation. They can withstand 
many acids and alkalies, metallic 
and ammonium salts, and organic 
media such as alcohol and 
aliphatic hydrocarbons. They also 
show good tensile strength, abra- 
sion resistance, resistance to heat 
distortion, and excellent electri- 
cal properties. 


given in 


Types available 

Unplasticized PVC compounds 
consist essentially of a polyvinyl 
homopolymer of high molecular 
weight, suitably compounded with 
stabilizer, lubricant, and pigment. 
The normal-impact formulation, 
usually referred to as Type I, is 
compounded to the minimum ex- 
tent necessary to 
processing. Type I rigid vinyl 
compounds notched Izod 
impact values in the range of 
0.75 ft.-lb. and are noted for 
their property of superior chemical 
resistance. 


secure good 


show 


High-impact rigid vinyl, known 
as Type II, is modified during 
manufacture to increase impact 
resistance. The slight loss in 
chemical and other physical prop- 
erties that results is of importance 
*Product Engineer, Plastics Materials; +Man- 
ager, Plastics Materials Sales, t{Mrt. Manager 


Plastics Process Materials, B Goodrich 


Chemical Co., Cleveland 15, 


Ohio 


3135 Euclid Ave 
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only in critical applications, and 
Izod impact values of 15 ft.-lb. are 
developed. 


Processing 


Extrusion consumes the largest 
volume of rigid PVC and is very 
likely to increase its lead in the 
future. Injection molding and 
calendering are also important 
methods of processing normal- 
and high-impact PVC. 

The extrusion of pipe, for ex- 
ample, has progressed in quality 
and _ has sufficiently 
standardized to permit accurate 
prediction of performance under 


become 


specified conditions. Large cross- 
sections have become much less of 
a problem. A 14-in. pipe, for ex- 
ample, is now being produced as 
a commercial item. The surface 
is excellent, and roundness and 
wall thickness are maintained 
within very close tolerances under 
production conditions. 
Improvements have also been 
made in the design of dies for the 
extrusion of rigid PVC sheet. A 
new development is a flat die for 
extruding 48 in. sheet in a wide 
range of thicknesses. Such sheets 
eliminate 
calendered 
the desired 


costly laminating of 
sheeting to 
thickness and put 
rigid vinyls in a position to com- 
pete costwise with other plastics 
in this area. 


acquire 


Pipe 

Most of the recent activity in 
rigid PVC extrusion has been in 
pipe, with normal-impact ma- 
terial going principally into the 
eastern market for processing in- 
dustries (i.e., brewing, vinegar, 
chemical) and the high-impact 
type directed toward the western 
market for oil field, gas, and water 
piping and a number of similar 
applications. 

Petroleum and gas: Although 
chemical and water service are 
probably applications at 
present, rigid vinyl pipe is ex- 
pected to gain momentum rapidly 
in petroleum and gas service. 
More than 500,000 lb. were used 
for such service in 1959, and sale 


larger 


of rigid vinyl pipe for oil field 
use is expected to grow rapidly. 

Rigid PVC pipe will compete 
favorably with other plastics in 
oil fields for the disposal of brine 
and for crude oil transmission; it 
is immune to galvanic corrosion 
and highly resistant to both salt 
water and crude oil. In petroleum 
and gas service, rigid vinyl pipe 
is particularly useful where soil 
is corrosive and paraffin accumu- 
lation on pipe walls is a problem. 

The installation of 15,000 ft. of 
rigid vinyl pipe by a public utility 
company in 2 p.s.i- gas service 
lines is probably the start of 
large-scale use of rigid vinyl for 
such lines. Part of this pipe was 
pulled through metal lines which 
had failed; the remainder was 
buried directly. Results with both 
methods have been good. 

In another application, natural 
gas distribution services contain- 
ing some 10,000 ft. of rigid vinyl 
pipe were installed in Illinois by 
the Illinois Power Co. The system 
used 34-in. pipe in home connec- 
tions. The medium-wall pipe used 
provided impact strength 
than thin-walled pipe at little ad- 
ditional cost. The vinyl pipe was 
installed at depths below 2 feet. 
Investigation of the variations in 
soil temperature at this depth per- 
mitted the pipe to be laid straight 
when required and made snaking 
the pipe, to allow for expansion 
and contraction, necessary only 


more 


on the longer runs. Sand was 
hauled to the job and used for 
backfilling at points of connection 
to main lines, service risers, and 
wherever else considered neces- 
sary. This assured full support of 
the vinyl pipe at all joints to pre- 
vent sagging and _ consequent 
strain which might cause break- 
age. A two-ft. cross was welded 
to the steel house connection riser 
as a stabilizer to prevent twisting 
and to furnish support for the 
riser. The cross was buried well 
below the surface of the earth 
where the solid ground holds it 
securely. 

Irrigation and water service 
lines are now estimated to ac- 
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Rigid vinyl sash and frames 


eliminate frost and condensa- 
tion problems, will not pit, 


rust, warp, or corrode 


count for 20% of all rigid vinyl 
pipe produced. By 1962, it is pre- 
dicted that approximately 7 mil- 


lion lb. will be 


with an expected steady growth 


used annually, 


thereafte 
Rigid PVC pipe is 


metal in many applications where 


replacing 


light weight, economy of installa- 
tion, and anticorrosive properties 
are desirable. Utility companies 
are installing rigid PVC where 
they have to bring in their water 
from distant 


supply sources; 


underground sprinkling systems 
are employing rigid vinyl; Florida 
hotel swimming pool piping was 
converted from metal to PVC to 
prevent salt water corrosion and 
one hotel uses PVC in its air con- 
ditioning water lines to prevent 
corrosion and also to save weight 
on top of the building. Rigid PVC 
pipe also has been installed in a 
15-mile irrigation system in an 
avocado grove in California, re- 
placing metal pipe which cor- 
roded rapidly when buried in con- 
tinuously moist soil. 

A new variation in pipe is an 
extruded rigid viny]! liner, 0.065 in 
thick, which is used inside a steel 
pipe. This is intended to prevent 
corrosion in higher temperature 
and pressure applications, extend- 
ing the service range for rigid 
PVC material. The potential sav- 
ings in maintenance that can be 
made from this combination is a 
big enough factor to consider a 
future in millions of feet. 

Extruded vinyl conduits, which 
are being used for underground 


service by a power company, are 
easier to install than metal, have 
superior electrical properties, and 
are resistant to chemical fumes 
and liquids. The smooth interio 
will not corrode and will make it 
easy to pull wires through the 
conduit for years to come. The 
impact and flame resistance of 
PVC make it preferable to other 
non-metallic materials in this im- 
portant use. 

In a current application, elec- 
trical conduit made of rigid vinyl 
was encased in concrete as a per- 
manent part of a new three-mile 
bridge. Rigid vinyl was used be- 
cause it resists the moist salt 
atmosphere and because corro- 
sion would not shorten the life o1 
cause clogging of the conduit. A 
unique, sealed slip joint, also 
made of vinyl, in each conduit line 
was inserted between every con- 
crete section. This allows for ex- 
pansion and contraction of the 
bridge, while maintaining a 
watertight seal in the conduit. 

Recently, Underwriters’ Labo- 
ratories has granted approval on 
Type II rigid PVC pipe for under- 
ground burial in earth or concrete 
This is a very important step and 
will open a large new market fo. 


PVC pipe 


Extruded shapes 


There is a good possibility that 
eventually profile extrusions will 
account for more poundage than 
will pipe. An estimated 3% mil- 
lion lb. per year (as compared to 
practically nothing a few years 
ago) was used for extruded shapes 


and profiles in 1959. As work 





expected that 
improvements will be 


progresses, it is 
further 
made in processing rates as well 
as in the resistance of these com- 
pounds to such factors as tem- 
perature and weathering. 

Rigid vinyl windows and win- 
dow components offer many ad- 
First, 
vinyl used in window frames and 


vantages. extruded rigid 


sash have overcome frost and 
condensation problems. No mois- 
ture precipitation was found 
under conditions of 18° F. outside, 
74° F. inside, with relative humid- 
ity as high as 60 percent. There is 
no pitting, rusting, corroding, or 
warping in vinyl window frames. 
Window units can be manufac- 
tured in colors or painted to match 
house trim. 

There is no metal-to-metal con- 
tact in specially designed seals. No 
pile or metal weatherstripping is 
required. Yet these windows 
have withstood water infiltration 
tests with pressures equal to 45 
mph winds. 

In other applications, window 
tracks and frames are lightweight 
and permit easy and soundless 
operation. These window tracks 
are particularly promising, with 
each window using 10 ft. of track. 
Some 1,000,000 new homes a year 
are prospects for this item. At 
least one manufacturer of storm 
doors and windows is making a 
complete vinyl frame and sash. 
Others are using rigid vinyl com- 
ponents. 
extruded U- 
shaped channels serve as insula- 


In other fields, 


tors for bare wires on overhead 
power lines and make it possible 


Television scenery vacuum formed of rigid vinyl sheet is light enough in 
weight to be easily moved around, can withstand the bumps and knocks 




















encountered during service without breaking, denting, or distorting 








TABLE |: Physical properties of rigid vinyls 








Rigid 
A.S.T.M. vinyl Rigid PVC Rigid PVC 
method copolymer Type I Type Il ' 
Specific gravity 792- 1.37-1.45 1.38-1.45 1.35-1.45 
Tensile strength, p.s.i. 638- 7000 7000 6000 
49T 
Flexural strength, p.s.i. 790- 12,000 13,500 11,500 
49T 
Flexural modulus, 10° p.s.i. 790- 4.0 4.0 3.5 
49T 
Izod impact, ft.-Ib./in. of 256- 0.5-5.0 08 15 
notch @ 72° F. 47T 
Izod impact, ft.-Ib./in. of 256- 0.2-0.5 0.3 1 
notch @ —20° F. 47T 
Thermal expansion, 10°/°C. 696- 7 5 10 
47T 
Heat distortion, °F. @ 66 p.s.i. 468- ~- 160 160 
45T 
Heat distortion, °F.@ 264p.s.i. 648- 145 157 157 
45T 
Rockwell hardness 785- ~ R110 R105 
48T 
Moisture absorption, 570-42 0.08 0.05 0.10 
% in 24 hr. 
Dielectric strength, short D149-44 425 1400 1100 
time, v./mil. 
Dielectric constant @ 10’ cycles D150-47 3.0 3.0-3.5 —- 
Ultra-violet resistance Good Good Good 
Heat formability Excellent Good Good 
Flammability, in./min. D635 Self-extinguishing 
Thermal conductivity, 3.7 3.5 45 


10° cal./cm.*/sec./°C. 





to install 3 to 12 wires close to- 
gether where space is limited; 
PVC links on conveyor belts are 
not abraded by the constant fric- 
tion of moving parts; and high- 
impact rigid vinyl moisture elimi- 
nator baffles for large industrial 
air conditioners are not affected 
by moisture-laden air and their 
light weight eliminates the neces- 


sity for elaborate supporting 
structures. 
Other applications for rigid 


PVC extrusions are runners for 
bowling ball return tracks; scuff- 
resistant moldings and strips for 
autos; tracks and thresholds for 
sliding doors; architectural mold- 
ings and edging for work count- 
ers; functional and trim strips for 
radios, air conditioners, etc.; and 
an extruded duct which simplifies 
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installation of switchboards, in- 
strument panels, and electronic 
systems by permitting wire to be 
led out from the main channel 
through evenly spaced perfora- 
tions. 

Perhaps the greatest potential 
use for rigid PVC is for building 
products such as siding, down- 
spouts, gutters, and even roofing. 
However, interesting as these ap- 
plications may seem in terms of 
their tremendous potential in the 
building field, work has not pro- 
gressed far enough to estimate 
their future. 


Copolymer sheet 


Most of the rigid vinyl sheet- 
ing currently being consumed is 
calendered vinyl copolymer. How- 
ever, several companies have re- 





cently entered the rigid sheet ex- 
trusion field. 

Relief maps, which were the 
first large-scale vacuum forming 
application, are made of unplas- 
ticized vinyl copolymer sheeting 
and now use hundreds of thou- 
sands of pounds of resin a year. 
Toys and novelties also account 
for a large segment of this market. 

There are scores of uses for 
printed and embossed vinyl 
copolymer sheet: credit cards, 
book bindings, wall coverings, ad- 
vertising displays, playing cards, 
milk bottle caps, measuring in- 
struments, templates, etc. 

Building structures, such as 
partitions, are a good potential 
market, but so far haven’t de- 
veloped because extruded sheet 
has not been available. 

There should be natural ex- 
pansion in all of these applica- 
tions with further development of 
extruded sheet, but particular 
growth may be expected in pack- 
aging laminates and lighting com- 
ponents. Lower-cost sheet should 
also encourage expansion into new 
markets such as_ refrigerator 
liners, housings, and luggage. 
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RESINS AND MOLDING COMPOUNDS 









PHILLIPS 





High Quality Polyethylenes, 
Ethylene Copolymers, and 
Tailored Resins 


Injection molding, extrusion, blow molding, thermoforming, thick and thin film, 


sheet, fibre, yarn—whatever your production and product requirements— you can 


be sure of the results when you use MARLEX*. There are 28 different resins to 


choose from . 


MARLEX High Density Polyethylenes — These 
MARLEX resins are categorically the most dense (density 
0.960) . . . and “true” linear polyethylene. The low melt 
index resins (6002, 6009 and 6015) are noted for extreme 
toughness, rigidity, and ability to withstand extremes of 
temperature. The high melt index resins (6035 and 
6050) have especially good processability and are ideal 
for fast cycle molding. Easily processed by conventional 
methods, these resins are used for a wide range of quality 
items—industrial moldings, housewares, toys, automo- 
tive parts, clear films, filament, ribbon yarn, pipe 
and conduit. 


MARLEX High Density Ethylene Copolymers — 
Slightly less dense (density 0.950), these resins are also 
tough, strong, lightweight, non-allergenic . . . resistant 
to chemicals, oil, greases, rust, rot, corrosion, heat and 
cold, (250°F to as low as —180°F). The low melt 
index resins (5003, 5005, and 5012) have superior load 
bearing characteristics and excellent environmental 
stress cracking resistance. They are ideal for blown 
bottles, filaments and molded industrial items. Com- 
bining acceptable impact strength and processability, 
the high melt index resins (5040 and 5065) are ideal for a 
variety of molded items and slot extruded film. 


MARLEX High Density Tailored Resins — With 
densities ranging from 0.940 to 0.970, these resins 
(TR-101, TR-201, TR-202, TR-212, and TR-213) have 
been tailored for a number of special applications. 


TR-101, for example, provides a heavy-duty film of 


exceptional strength and resistance to moisture penetra- 


tion. Five- and seven-mil, blown-tubing bags made of 


TR-101, are currently in use. Other MARLEX high 





. . covering a wide range of applications. 


density Tailored Resins are used for wire and cable 
coating . . . conduit and coilable pipe. 


MARLEX Medium Density Polyethylenes—Resin 
2950 (density 0.929) and Resin 3328 (density 0.933) are 
primarily intended for the manufacture of film. Resin 
2950, with melt index of 5.0, is noted for high draw 
down, clarity and gloss. Resin 3328 has a lower meit 
index of 2.8, possesses good clarity, and is easily 
processed for a variety of uses—film overwrap for paper 
products, food stuffs and the like. 


MARLEX Low Density Polyethylenes—These res- 
ins (1478, 1531, 2030, 2278, 2331, 2380, 2420 and 
2520) like all MARLEX resins are top-grade, virgin 
material. As such, they are intended for “quality” low 
density applications. With densities ranging from 
0.914 to 0.925 and melt indices from 2.0 to 8.0, these 
MARLEX resins have a wide range of applications— 
ultra-thin paper, cellophane and foil coating, film, 
garment bags, blow molded squeeze bottles, and flexible 
molded items. 


MARLEX Medium and Low Density Tailored 
Resins —With densities ranging from 0.916 to 0.941 and 
melt indices from 1.2 to 22.1, these MARLEX Tailored 
Resins were developed with specific end uses in mind. 
TR-603 is used for wire and cable coatings. TR-615 is 
intended for blending with higher density resin to 
obtain increased flexibility in such products as coilable 
pipe and similar extruded items. TR-822 is for injection 
molding large items requiring maximum flexibility. 


*MARLEX is a trademark for Phillips family of olefin polymers. 








MARLEX  ... the versatile plastic 


that provides both quality and economy. 





1960 Fords have seat panels molded from MARLEX. Attrac- Made of MARLEX for increased performance! This pipe has 
tive and functional with color and texture molded in they greater resistance to stress cracking and chemical corrosion 
cost 14 less than painted steel panels exceeds standards for rupture strength 





Blow molded bottles and tubes, thermoformed packages, film Rope, nets, fabrics—when made of MARLEX, they’re 
overwrap, injection molded containers modern packages strong, lightweight . . . resistant to chemicals, bacteria, fungi 
made of MARLEX provide increased sales appeal. and dirt attractive and virtually indestructible 





MARLEX TR-101 provides tough, light, economical heavy- Modern containers of MARLEX are light and shatter-proof 
duty bags that cost less to ship and use are easy to handle One-gallon glass bottle weighs 45 ounces . MARLEX 
and give increased product protection equivalent (left) weighs 3 ounces and has 37%, less bulk 


*MARLEX is a trademark for Phillips family of olefin polymers 


HIGH DENSITY RESINS TYPICAL PROPERTIES. 


- » APPLICATIONS 
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i T — ! _— 
“nel ee ee m |TR-101| TR-201 TR-202 
| i 
RESIN NUMBER 3 | 5005 | 5012 | 5040 5 | 600 6015 | 6035 6050 | (wat.) | (Nat.) (Nat.) | 1R-212/TR-213 
‘ | 1 T + t — ———-F | el 
Density, gms/cc 0.950 | 0.950 | 0.950 | 0.950 | 0. 950 | | 0.960| 0.960] 0. 960 | 0.960 | 0.960 | 0.940 | 0.950 | 0.950 | 0.960 | 0.970 
(ASTM D 1505-577) | | 
| | 
Melt Index, | | | 
(ASTM D 1238-577) 0.3 0.5 |1.2 4.0 6.5 | 0.2 0.9 1.5 3.5 5.0 |0.2 0.3 | 0.5 0.3 0.2 
| | | 
Environmental Stress Cracking, 300 esl } 300- 300- 
(Bell Laboratory test Fso hours) | 400 | 55 20 }10 |60 | 14 | 10 2 . |>1000| 400 175 400 | 60 
| | | | | 

Tensile Strength, 3800 | 3800 | 3800 | 3800 | 3800 | 4400 | 4400 | 4400 | 4400 | 4400 | 2100 | 3800 | 3800 | 3900 | 4600 

(20in/min, psi) (ASTM D 638-58T) | 

Elongation, % 70 50 | 40 30 20 30 | 25 | 20 | 15 12 100 70 +|50 70 25 

(ASTM D 638-587) | | 

Impact Strength, Ft. Ibs. in 4.0 20 |10 |o8 0.7 14.0 ae 25 |1 ‘1.2 |>16.0| 4.0 ‘a 3.8 6.9 

notch (ASTM D 256-56) _ pas =i an - | = P — : . 

| | | | | | 
Vicat Softening Temperature, °F | - | ; ‘ 2 | | 
(ASTM D 1525-587) 255 | 255 255 | 255 255 260 60 | 260 | 260 260 | 240 | 255 | 255 255 | 260 
| 
Brittieness Temperature, °F r @ Bs - ; 
(ASTM D 746.571) <-180} <-180| <-180| -160 140 <-180| <-180 <-180| -150 100 |<-180 <:180) <-180 <-180 | <-180 
} 
Stiffness, PSI 
(ASTM D 747-581) 115M | 115M | 115M | 115M | 115M | 150M] 150M | 150M | 150M | 150M | 50M /115M | 115M/ 115M] 150M 
} } | | 

Hardness, Shore D 67 67 67 67 67 68 | 68 | 68 68 | 68 58 67 | 67 68 70 

— + + + 4 - 1 ——P + = — + —-— T 

SPECIAL | wom mir | exctumt | cog Stacy | ose | came | somene | cme! Stems | soca | sem" | cee | Steam. | Seven 

CHARACTERISTICS iS” lla ome | ae | eel aon) oe . eae process. | GOODS pres 

@ESISTANCE tase eeOa ™ re apaTy PReOcess 
m PRO VEL PROCESSE EmPERA abe ABH | amuTy 
A THAN RE RANGE } 
| crenacien 
} 
- +—— + 4 _ +— } + + — EES 2. a a | —__—_}—— 
RECOMMENDED sors | movowos,| moiomos | txmuoro | YOmma, | Care | movoeo | wants, | txmuoeo | fm ca leat laa [ 
PLAMEN PROFUE | REQUIRI ware ’ Smt SuRES MDUSTRIA AND TOYS far mousTeta alow ATINC COnourT 
APPLICATIONS vteeel Oe gd oe eh ee mousmos, | fam | sacs 
ABLE | @ESISTANCE PUR N PROFULES BLOWN } SURES ASES | WARES | 
SRADE meta AIne® ave Bin | aut AND T | 
| mows | NG want AMEN u w | 
} CONDuMT. | 
—— it L L 1 stems oe......9 | 1 1 — a | i S| i 
MEDIUM AND LOW DENSITY RESINS...TYPICAL PROPERTIES... APPLICATIONS 
PST | im ag pee | : | 7 ' gee ” 7, 
RESIN NUMBER 1478 1531 | 2030 2278 2331 2380 — 2420 2520 2950 3328 | TR-603 | TR-615 | TR-822 
iinet: } +4 -— . a 
; } 

Density, gms/cc 0.914 , , | 

(ASTM D.'1505:577) 1 | 0.915 | 0.920 | 0.922 | 0.923 | 0.923 | 0.924 | 0.925 | 0.929 | 0.933 | 0.916 | 0.941 | 0.923 
| | 

Melt Index, : 

(ASTM D 1238-577) | 78 | 3.1 3.0 7.8 3.1 8.0 2.0 2.0 5.0 2.8 1.2 16 | 22.1 | 

| 

Environmental Stress Cracking, | | ’ ‘ ; | 

(Bell Laboratory test Fso hours) 2 | 2-20 2-20 2 2 2 <2 <2 2 2 336 2-20 |2 | 
| | | 

Tensile Strength, | | | 

(20 in/min, psi) 450 | 1650 | 1800 | 190 180 185 2000 | 2050 | 2400 | 1850 

antes D atbart 1 | 1600 0 0 | 1750 0 | 1950 | 

Elongation, % | | | 

+ fo | - ‘ | | | 

(ASTM D 412-517) | 550 | 500 560 220 475 250 450 450 140 | 500 600 | 500 120 | 
| | | 

| | | | 

Impact Strength, Ft. Ibs. in | . . = =o he 

notch (ASTM D 256-56) | >16.0 | >16.0 | >16.0 | >16.0 | >16.0 | >16.0 | >16.0 | >16.0 | >16.0 |">16.0 | >16.0 | >16.0 | >16.0) 
] | | | 

Brittieness Temperature, °F - - ' 0 ’ ’ } 

ASTM D 746-87") | <-105 | < 105 | <-105| <-105| <-105 | <-105| <-105| <-105] -94 | <-105| <-105 — 76 | 
| 
| | | | | 

Stiffness, PSI | | . 

(ASTM D 747-587) | 8.5M | 8.8M 14.0M | 14.2M | 14.5M | 14.2M | 15.5M | 15.8M | 20.0M | 37.0M | 9.5M | 40.0M | 14.0M | 
| | | | | 

Hardness, Shore D | 44 44 48 48 48 | 48 48 48 50 55 48 55 | 48 

| | | 
—+ nt + 
SPECIAL ct Ga cia a > |) om io re seoces. |eowncas | cusr see | See seo | 
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APPLICATIONS — | =." | Se | mouseware | wants | Sort coos. | somes — i pe ton wane 
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Entrance to the Plastics Division Sales Service Laboratory 


Laboratory Aid in Product Development—wohatever you 
make of MARLEX, the Phillips Sales Service Laboratory is staffed 
and equipped to help you produce the best possible product at the 
least possible cost. Large scale facilities for injection molding, 
extrusion, thermoforming, blow molding and other related opera- 
tions permit Phillips engineers to make full-scale studies of 
production problems. Experienced specialists can help you match 
product requirements with the properties of MARLEX resins . . . 
as well as advise you on the most efficient production methods. In 
short, the Phillips Sales Service Laboratory is staffed and equipped 
to render all product development services—tooling guidance, 
production planning, product testing and the like. 


Technical Service—The skills of Phillips plastic engineers and 
technicians, the accumulated know-how from years of experience, 
and the most extensive collection of data on high density poly- 
ethylene and ethylene copolymers are all available to you. New 
techniques for fabricating, molding, extruding and thermoforming 
. technical data on colorifg and stabilizer compounding . . 
resin analysis and ASTM tests—these and many more technical 
services are all part of the technical assistance program offered to 
MARLEX customers. 


Field Assistance—Every Plastics Division Sales Office is staffed 
with experienced sales engineers. More than just “order takers”’, 
these men can provide on-the-spot technical and marketing service 
Trained at the Sales Service Laboratory and in Phillips Chemical 
Company production plants, they know plastics from manage- 
ment to molding machines. Moreover, when special problems 
arise, MARLEX district men have “at their beck and call’ the 


MARLEX ' Service is second to none 


Bartlesville, Oklahoma 
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nation’s largest technical organization devoted exclusively to high 
density polyethylene and ethylene copolymers. Present-day 
MARLEX customers depend on these district men. Their services 
are available to you, too. 


Marketing —New applications for MARLEX plastics are con- 
stantly being brought to the industry. This is the work of our 
Commercial Development Staff as they build new business for 
you. Potential customer acceptance is checked by field tests on 
each new use. Our Marketing Research Group develops and evalu- 
ates marketing information. From time to time, all collected data 
are published as helpful marketing brochures available at your 
MARLEX sales office. The advantages of advanced planning 
through the activities of Commercial Development and Marketing 
Research can help you profit from new MARLEX applications. 


Merchandising and Promotional Help — mar Lex advertis- 
ing and publicity—the style setters in the industry—have achieved 
world-wide recognition for the familiar MARLEX label. This 
provides an outstanding opportunity for manufacturers of ap- 
proved MARLEX items to use sales boosting MARLEX labels . 
promotional films, selling aids, and signs. MARLEX users also 
benefit from sustained advertising and publicity programs 


Dependable Supply and Delivery —Teletype communica- 
tions, an extensive warehouse network, and ample plant capacity 
assure you of prompt, on-time deliveries. Because each Plastics 
Division Office maintains its own fully stocked warehouse, a supply 
of MARLEX resins is always close by 


*MARLEX is a trademark for Phillips family of olefin polymers 


PHILLIPS CHEMICAL COMPANY 


A subsidiary of Phillips Petroleum Company « Bartlesville, Oklahoma 
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Polypropylene film and sheet 


By ROBERT RIDGWAY* 


; ar still a relatively new 
material in the market place, 
polypropylene (under 10 
mils) has already demonstrated 
machinability and a 
wide range of excellent end-use 


film 
excellent 
properties. Polypropylene sheet 
(over 10 mils) 
able promise, especially for ther- 
moformed packaging applications 
and for various industrial non- 
packaging applications. 
Commercial quantities of po- 
lypropylene reached the 
market for the first time in the 
latter part of last year. Though 
but a few producers are known 


shows consider- 


film 


to be “on stream” in production 
quantities, steadily 
growing. 


demand is 


Current uses 
To date, greatest 
film has been shown for packag- 


interest in 


ing and electrical insulation ap- 
plications. Food packaging appli- 
cations, in particular, 
rapidly, especially since 
the qualification of polypropyl- 
ene, under Food and Drug Ad- 
ministration 
in packaging of foods. 

During the year, two price re- 
ductions occurred, making poly- 


have 
grown 


regulations, for use 


propylene film lower in cost than 
300 MS cellophane, but still 
higher than low- and medium- 
density polyethylene on a pound 
basis. Due to its higher stiffness, 
though, it can be substituted for 
1.5 mil low-density and 1.25 
medium-density thereby 
making it directly competitive on 
an area basis. Based on projected 


films, 


prices and other factors influenc- 
ing the rate of increase in demand, 
it is estimated that sales of poly- 
propylene film in 1960 will reach 
several million pounds. 

To date, 


* Technical Services Dept 
Marcus Hook, Pa. 


because some of its 


POLYPROPYLENE FILM AND SHEET 


AviSun Corp., 


properties are inferior to those 
of cast film, blown, unoriented 
film has not been marketed com- 
mercially. Cast, unoriented film, 
however, because of its superior 
combination of properties, has 
been offered by pro- 
ducers and is under evaluation for 
a number of uses. 


several 


Types of film 


Cast film, which is extruded at 
high drawn 
quickly over chilled rolls, has su- 
perior clarity and less haze than 
blown film. These 


however, are achieved only with 


temperatures and 


advantages, 


some sacrifice of barrier proper- 
ties of the material. 

On the other hand, blown 
film, which is extruded and dis- 
tended with air in the form of an 
envelope (and later collapsed as 
flat tubing), has superior barrier 
properties and stiffness. Never- 
theless, it has inferior clarity and 
impact strength. 

Oriented film (that is, film 
stretched several hundred per- 
cent in one or both axes while 
still hot, and allowed to congeal 
in the stretched state) is still in 
the development stage. Orienta- 
tion, as does casting (but to a 
lesser degree), alters favorably 
the crystalline configuration of 
polypropylene and, hence, some 
of its properties. Improvements 
occur primarily in strength, stiff- 
ness, clarity, and barrier prop- 
erties. 


Properties 


Of course, molecular configu- 
ration or structure is also altered 
—as desired—during polymeriza- 
tion, or production of the resin, 
the final configuration being de- 
pendent upon the catalyst and 
processing conditions used. Thus 
it is possible to tailor the poly- 
mer to provide film possessing 


the optimum combination of 
properties. 

However, as in the case of al- 
teration by casting of film, rarely 
can any one or more properties 
be enhanced during polymeriza- 
tion without some sacrifice of 
one or more of the others. For 
example, barrier properties and 
stiffness can be increased, but 
only at the expense of impact 
strength and clarity. 

Generally speaking, though, in 
film form polypropylene offers 
the following advantages: 

Yield or area coverage is 
greater than that of any of its 
competitors (averaging 31,100 
sq.in./1 mil/lb.), due to lowest 
specific gravity (0.89 to 0.90). 

Clarity is extremely good, ex- 
ceeding that of any of the other 
polyolefins. 

Gloss is exceptional. 

Tensile strength is high (from 
5000 to 7000 p.s.i.), and is two 
to three times that of low-den- 
sity polyethylene (which runs 
from 2500 to 2800 p.s.i.). 

High-temperature resistance is 
excellent, ranging (depending on 
stress and length of the heat 
cycle) up to 280° F. and en- 
abling the film to survive boil- 
ing and/or autoclaving. 

Moisture transmission rate is 
low, varying (at 95° F. and 90% 
RH) from 0.7 to 0.9 gms./1 mil/ 
24 hr./100 sq. in. 

Abrasion resistance is better 
than that of all of the polyethyl- 
enes. 

Stress-cracking is virtually nil. 

Flex-life is almost infinite 
300,000 flexures having 
been made without apparent de- 
terioration). 

Sensitivity to atmospheric 
variations is virtually nil, since 
polypropylene films have no 
plasticizers. 

(Continued on p. 148) 
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DIALL, MOLDING COMPOUNDS 




















































































































“*DIALL"* Thermosetting Molding Compounds No. 50-51 51-01 52-01 FS-4 FS-5 
FILLER. Dacron Asbestos | Glass Fiber| Glass Fiber | Glass Fiber 
— Short — Long — Short 
DIALLYL. PHTHALATE (ORTHO- or META-). ORTHO- ORTHO- ORTHO- MET A- MET A- 
STANDARD COLOR Dark Green| Gray; Blue | Dark Green Brown Brown 
FORMS AVAILABLE ee Granules Powder Powder Flakes Powder 
MOLDING PRESSURES, Compression . psi 500-2000 500-2000 500-2000 500-2000 500-2000 
Transfer . . psi 1000-8000 1000-8000 1000-8000 1000-8000 1000-8000 
CURING TIME, Med. thin sections minutes 1 1 1 1 1 
MOLDING TEMPERATURES, Compression . A 270-320 270-320 270-320 270-320 270-320 
Transfer. “- 270-310 270-310 270-310 270-310 270-310 
PREFORMING, Procedure recommended . Special Regular Regular Special Regular 
BULK FACTOR 4.2 2.2-2.3 2.2-2.3 6-7 2. 2-2.3 
MOLD SHRINKAGE Approx. ‘ in. /in. .009-.010 .006-.007 .002-.004 -002-.004- 002-.004 
POST MOLD SHRINKAGE 480 hrs. @ 257° F. .in./in. .0006 .0007 .0005 -0002 .0002 
SPECIFIC GRAVITY 1,39 1.68 1.59 1.60 1.68 
WATER ABSORPTION, 48 hrs. @122°F.....% 0.20 0.5 0.12 0.11 0.10 
FLEXURAL STRENGTH. psi 11,500 9,600 10,300 19,000 15,000 
FLEXURAL MODULUS 106 x 0.64 1.2 4.3 1.4 1.3 
COMPRESSIVE STRENGTH psi 30,000 25,000 25,000 29,500 30,500 
IMPACT STRENGTH, Ft.lbs./in. notch Izod 4.5 0.40 0.5-0.8 9.0 1.2 
TENSILE STRENGTH. psi 4,600 5,500 7,500 9,500 8,500 
HEAT DISTORTION. oF 290 320 350 490 450 
HEAT RESISTANCE, Continuous . a 400 400-450 400-450 450-500 450-500 
THERMAL EXPANSION, Linear Coefficient 
per degree centigrade, ®@ —40°C . 10-6 x 44 38 27 28 28 
@ o°c 10°6 x 45 38 29 29 29 
, aePre « 10°6 x 58 42 36 35 36 
2 100°C . 10°6 x 78 50 47 47 46 
+-—— $$$ —___ _ —_—__—_—___—__4— —___—_—— — 
BARCOL HARDNESS . 38 55 57 52 57 
ARC RESISTANCE . seconds 125 140 125 180 180 
DIELECTRIC STRENGTH, Asis, s/s. . v/m 350 350 420 400 420 
48 hrs. immersed @ 125°F, s/s. . v/m 350 250 420 380 400 : 
DIELECTRIC BREAKDOWN, As is, s/s _k/v 60 70 65 63 70 
48 hrs. immersed @ 125°F, s/s. .k/v _ 60 i 7. oe : = 65 62 68 | 
DIELECTRIC CONSTANT, 1KC:1MC as is 3.79:3.61 5.2:4.5 4.3:4.5 4.01:3.79 4.37:4.12 
1KC: IMC wet 3.35: 3.74 6.4:4.7 4. 4:4. 5 4.1: 3.86 4. 4. 5:4. 17 
DISSIPATION FACTOR,  1KC:1MC asis | .008:.012 039:.040 | .004:.009 | .004:.010 .004:.010 
1KC: IMC wet .009:.015 154:.042 .008: O11 (-008:.015 -007:.014 : 
VOLUME RESISTANCE, MEGOHMS . as is 107 Plus 10” Plus 107 Plus 10° Plus 10° Plus 
30 days © 100% R.H. @ 158°F 60,000 6,000 10,000 _ 60,000 __ 50,000 _ 
SURFACE RESISTANCE, MEGOHMS . . as is 10’ Plus 10’ Plus 10’ Plus 10° Plus 10° Plus 
30 days @ 100% R.H. @158°F 25,000 10,000 10,000 60,000 40,000 
FLAMMABILITY, BUNSEN BURNER (LP-406B, 2021. 1): 
Burning Rate. ine . in./min. 0.52 
Self Extinguishing ; S. E. S. E. S.E S. E. 
FLAME RESISTANCE, HEATER COIL 
(LP-406B, 2023. 2): 
Ignition Time . . seconds 75 104 106 91 118 
Flame Travel . inches 1.375 1,312 1,250 1,125 1,125 
Burning Time. . seconds 800 388 353 297 223 
MILITARY APPROVALS . MIL-M-18794 MIL-M-14E MIL-M-18794] MIL-M-19833 | MIL-M-18794 
Type SDI-30 Type MDG Type SDG | Type GDI-30 Type SDG 
(MIL-P-4389) 
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FS-6 FS-80 52-20-30 52-40-40 Diall 28 
Asbestos |Glass Fiber| Glass Fiber | Glass Fiber |Glass Fiber 
— Long — Long — Long — Long 
MET A- META- ORTHO- ORTHO- ORTHO- 
Brown Brown;Green, Light Green Black Light Green 
Powder Flakes Flakes Flakes Putty 
500-2000 500-2000 500-2000 500-2000 200-2000 
1000-8000 | 1000-8000 1000-8000 1000-8000 200-2000 
1 1 1 1 2 
270-320 270-320 270-320 270-320 290-340 
270-310 270-310 270-310 270-310 290-320 
Regular Special Special Special Special 
2.2-2.3 6-7 6-7 6-7 4-5 
.006-.007 .002-.004 -002-.004 .002-.004 -0015-.004 
.0007 .0007 .0007 .0007 -0005 
1.68 1.86 1.55 1.85 1.80 
0.45 0.2 0. 20 0. 29 0.27 
13,000 24,000 17,000 18,000 22,000 
1.2 1.6 1.25 1.3 1.4 
32,000 34,000 29,000 30,000 28,560 
0.55 10.8 6.0 7.0 10.0-12.0 
8,700 9,500 7,000 8,000 12,000 
450 490 392 392 480 
450-500 450-500 400-450 400-450 400 
38 28 27 27 25 
38 29 29 29 27 
42 36 36 36 34 
50 47 47 47 45 
60 63 57 65 62 
190 180 125 125 140 
420 400 356 360 350 
290 380 if 322 325 315 
70 63 63 65 45 
60 62 63 60 45 
4.7:4.0 4. 17:4.09 4. 2:4.3 4.1:4.2 4.5:4.5 
5.2:4.1 4. 27:4.14 4.6:4.5 4.5:4.5 4.5:4.6 
-043:.031 .008:.011 .004:.010 .004:.011 -009:.017 
.065:.039 .009:.014 .007:.015 -008:.016 -011:.019 
10’ Plus 107 Plus 107 Plus 107 Plus 107 Plus 
6,000 5,000 _ ; 36,000 5,000 20,000 
107 Plus 107 Plus 107 Plus 107 Plus 107 Plus 
10,000 5,000 27,000 5,000 20,000 
S.E. S. E. S. E. S. E. SE. 
106 100 91 79 111 
1.125 1.375 1.312 1,125 1.500 
269 43 572 42 389 
MIL-M-14E |MIL-M-19833] MIL-M- 19833 
Type MDG /Type GDI-30} Type GDI-30 
(MIL-P-4389) 











MESA PLASTICS COMPANY 














GRANITE 8-—2310 - 


MESA PLASTICS 
COMPANY 


WHY “‘DIALL” IS 
DESIGN SPECIFIED 
FOR RELIABILITY 


(1) ‘*DIALL’’ compounds have excellent electrical 
characteristics. They have both high dielectric 
strength and insulation resistance plus good arc 
resistance (non-tracking). These compounds are 
solving more and more problems in the electrical 
and electronic fields in applications such as con- 
nectors, terminal boards, miniature and regular 
switches, potting vessels, etc. Special modifi- 
cations to suit unusual requirements can be ob- 
tained in Diall materials. 


(2) ‘‘DIALL’’ compounds have outstanding resis- 
tance to moisture. They maintain volume and 
surface resistance under prolonged exposure at 
high humidities and insure performance reliability 
under severe exposure conditions. 


(3) ‘“*DIALL’’ compounds are outstanding in heat 
resistance. They will resist continuous service 
temperatures of 400°F. or higher and make re- 
design for miniaturization easier. 


(4) ‘‘DIALL*’ compounds have low shrinkage and 
excellent dimensional stability. They allow mold- 
ing and maintaining of extremely critical toler- 
ances. Because no volatiles are produced during 
the molding cycle, the after-shrinkage with‘‘Diall’”’ 
compounds is very low. 


(5) ‘‘DIALL*’’ compounds have the high physical 
strength needed for high integrity parts. They have 
impact strength up to 10ft/lbs. Izod. 


(6) ‘“‘DIALL’’ compounds mold easily. They can 
be used in the mostintricate molding jobs by either 
compression or transfer methods. They are not 
**special’’ compounds and therefore do not require 
fast closing presses, special molding cycles, or 
after bakes. They can be used in dies formerly 
used for phenolics or melamines. 





**Diall’’ ‘molded parts are easy to machine. To 
facilitate prototype work we can supply a range of 
simple shapes for machining. 


**Diall’’ materials have a proven history of cus- 
tomer satisfaction since 1950. 


**Diall’’ compounds can be duplicated in any pro- 
prietary color. There is no extra charge for match- 
ing colors in orders of 50 lbs. or more. 


(For information on all of our available compounds, 
please write us directly.) 


Dept. 11 


12270 NEBRASKA AVENUE 
LOS ANGELES 25, CALIFORNIA 
BRADSHAW 2-0259 
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Stiffness is good and lies be- 
tween that of cellophane and 

o ig © 
Custom Cleaning and Grinding of low-density polyethylene. 


Shelf-life is excellent. 


* Pp Chemical and electrical prop- 
erties, discussed in greater de- 


tail below, are on the whole su- 


R E p x Oc gE 4 s 5 hy G — ie g C L A | BAT PY G perior to those of most of the 





thermoplastics. 
a 
Modern Plant with Laboratory Chemical and electrical 
properties 
Chemical properties: Only such 
ALL NEW On-the-spot laboratory research higher-priced thermoplastics as 
STAINLESS STEEL and control, specially designed the polyamides and the polyalde- 
EQUIPMENT equipment and highly experienced hydes surpass polypropylene in 
technical personnel assures a re- chemical properties, and then, only 
FOR processed Teflon* powder of ex- in a few areas. Polypropylene is 
. ceptionally high quality. We blend not as resistant as these materials 
Cleaning, colors, glass, graphite or other ad- are to the chlorinated hydrocar- 


ditives. bons, the aliphatics, and the aro- 


e e 
Pulverizing, *Trade Mark, E. |. du Pont de Nemours & Co. thatics at room temperature and 


above. Nor is it as resistant (at 


Baking PLANT: METUCHEN, NJ. room temperatures) to such oxi- 


Be dizing acids as concentrated nitric 
(off U.S. Route #1) P.R.R. Siding 








and sulphuric. 





However, it is equally as resist- 
For quotations and complete information, write or phone: ant as the polyamides and the 
polyaldehydes to many other acids 

; ; 8 LIB ; —including hydrochloric acid— 
Davies Nitrate Co., Inc. ne 8Suxt SES 


NEW YORK 6. N. Y. ' and to alkalies, even at elevated 
REctor 2-6095 











temperatures. It is also equally as 
resistant to gasoline, motor oils, 
grease, edible oils, non-oily foods, 
detergents, household chemicals, 
and cosmetics. Furthermore, it is 
completely impervious to plating, 
pickling, and salt solutions. 
Electrical properties: For all 








practical purposes, polypropylene 
is non-polar. As a result of this 
and other factors, polypropylene 
film offers: 1) High resistivity; 
2) Low dielectric constant; 3) 
Low dissipation factor; and 4) 
Good arc resistance. 







wWtth. 


mn. 
; Villard Company 


956 W. HURON ST. 
CHICAGO 22, ILL. 
TAylor 9-9800 





CUSTOM 
* Blending 
* Grinding 
* Coloring 





Machinability 
Automatic packaging with poly- 
propylene film can be done on 
conventional thermoplastic-han- 
dling machines with but slight or 
no modification. Experience with 
overwrap and bagging machines 
AKRON. OHIO ACRYLIC in particular has been highly sat- 
P.O. BOX 8008 isfactory. Excellent results have 
been obtained with side-weld, 
TEmple 6-5529 


NYLON 








center-seam and gusseted bags. 


BUTYRATE Both gluing and heat-sealing pro- 


VALLEY STREAM, N. Y. vide strong seals. Special adhe- 
104 S. Central Ave. sives can be used for a strong, 
LOcust 1-1170 POLYETHYLENE clean, transparent bond. 


Both thermal impulse and con- 
ventional radiation types of heat- 
POLYPROPYLENE sealing can be used. Heat-seal 


RESINS AND MOLDING COMPOUNDS 
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range varies from 350 to 425° F., 
depending upon the type of pack- 
age, type of mechanism, gage of 
film, dwell time, pressure, and 
similar factors. 

Cutting off the film, because of 
polypropylene’s toughness, has 
proved troublesome at times. If, 
however, knives are maintained 
properly—that is, accumulation of 
dirt is prevented and nicks are 
remedied—no difficulty occurs. 

Static, as with all plastic films, 
must be adequately controlled. 
Generally, this can be done quite 
satisfactorily with standard static 
eliminators. 

Printing and decorating: Poly- 
propylene film also lends itself 
readily to standard printing and 
decorating techniques, especially 
flexographic, rotogravure, and 
silk-screening. However, as with 
polyethylene, surfaces must be 
electrically or flame-treated prior 
to printing to achieve good ad- 
hesion, conventional methods be- 
ing highly satisfactory. Moreover, 
special inks, either of the poly- 
amide-based or a similar type, 
must be used. 


Packaging 

In the flexible packaging field, 
its producers expect polypropyl- 
ene film to capture in time a large 
part of the market now held by 
cellophane and polyethylene. In 
the baked-goods market alone, 
which last year consumed about 
135 million lb. of cellophane and 
15 million lb. of polyethylene, the 
potential is large. Certainly, poly- 
propylene’s superior yield, ten- 
sile strength, abrasion resistance, 
shelf-life, high-temperature re- 
sistance, and consumer appeal 
(sparkle, gloss, and feel) make it 
a serious competitor to the other 
materials. 

Other areas in which  poly- 
propylene film undoubtedly will 
compete seriously with films pres- 
ently being used are confection- 
eries, textiles, paper products, 
processed meats, dairy products, 
cereals, dried fruits and vege- 
tables, boil-in-the-pouch applica- 
tions, tobacco, snack items, and 
other sundries. 

Still another promising area is 
lamination of the film to other 
materials. The resulting laminate 
should provide a superior packag- 
ing material. 


POLYPROPYLENE FILM AND SHEET 











PLASTISOL 


© for SPECIAL 
APPLICATIONS 

° for MOLDING 

° for FINISHING 









—- 
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The name on the drum—STANLEY 
—has earned a great reputation. The 
drum contents help maintain that 
reputation. That’s why, when spe- 
cial jobs create special finishing 
or molding problems, more and more 
manufacturers are looking to these 
drums for the right solution . . . cus- 
tom formulated vinyl dispersions 
(both Plastisols and Organosols) 
that meet specific requirements. 
Solving finishing and molding 
— is our a : — Write today 
mn for many years. t us have a ~ - 
your questions. We'll give you the 07 ou” Idea’ file folder. "STANLEY 


PLASTISOLUTIONS TO YOUR 
answers. FINISHING PROBLEMS" to... 





STANLEY CHEMICAL COMPANY 


Subsidiary of The Stanley Works 
DEPT. I., 84 BERLIN STREET, EAST BERLIN, CONNECTICUT 
*Member, Vinyl Dispersions Division, S.P.I. 


See STANLEY first 


NAVA TERA cacaucns - ovntHerics 


VINYLS «© ENAMELS 





STANLEY TOOLS * STANLEY HARDWARE * STANLEY ELECTRIC TOOLS 
STANLEY-JUDD DRAPERY HARDWARE * STANLEY STEEL STRAPPING 
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... MODERN PLASTICS ENCYCLOPEDIA ISSUE SPECIAL REPORT... 





Irradiation of plastics 


By HOWARD STERN®* and LAWRENCE J, FRIEDMAN? 


H... energy radiation—pro- 
duced either by isotope sources or 
machine electron accelerators— 
has made it possible to produce 
many new or better plastics, with 
accompanying economic benefits. 

Basically, radiation 
chemical changes in plastic mate- 
rials by producing free radicals 
(fragments of molecules) that re- 
act in turn to form new molecules. 

Radiation provides plastics users 
with a valuable new method of 
synthesizing new polymers and 
modifying the chemical and physi- 
cal properties of conventional 
polymers. In addition, the proper 
application of radiation chemistry 
can create hybrid materials com- 
bining the best features of two or 
more familiar polymers. 

The U. S. Atomic Energy Com- 
mission has listed three funda- 
mental assets of ionizing radiation 
which are pertinent to the plas- 
tics field. These are: 

1) Providing flexibility for ob- 
taining desired reactive chemical 
species under a variety of experi- 
mental conditions. In particular, 
ionizing radiation is a_ useful 
source of energy at ordinary tem- 
peratures and pressures, and 
eliminates the need for free radi- 
cal initiators. 

2) Producing desired changes in 
a single step, making it possible 
to eliminate steps required in 
conventional chemical processing. 

3) Offering potential for creat- 
ing chemical changes now difficult 
or impossible to achieve. 


causes 


Classes of reactions 


In the modification of plastics 
through irradiation, four major 
classes of reactions can occur: 
1) polymerization of monomers, 
such as the production of poly- 
*Mer., Technical Service and Sales Dept. and 


tTech. Asst. to the Pres., Radiation Applica 
tions, Inc., 36-40 37th St., Long Island City 1 
N.Y 
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ethylene from ethylene gas; 2) 
cross-linking of polymers, as in 
the radiation vulcanization of 
rubber and polyethylene; 3) deg- 
radation of polymers; and 4) graft 
copolymerization. 

In the irradiation of monomers 
to cause polymerization, the free 
radicals of monomers can succes- 
sively add large numbers of 
monomers to produce polymers of 
high molecular weight. 

Irradiation of polymers can lead 
to the formation of free radicals 
by breaking the main chain of the 
polymer or by creating a free 
radical site on the chain itself. In 
the former case, eventual stabili- 
zation of these radicals leads to 
shorter chains. This is called deg- 
radation. In the latter case, sta- 
bilization can occur by recombi- 
nation of radical sites on adjacent 
polymer chains. This is called 
cross-linking or vulcanization. 

These polymer radical sites may 
also be used to initiate the poly- 
merization of a monomer. These 
monomers can then add as side 
chains to form a graft copolymer. 
The net effect is the formation of 
a hybrid polymer molecule in 
which the trunk is the original 
polymer and the branches are 
formed from the added monomer. 

Radiation cross-linking of plas- 
tics has progressed to the point 
where some commercial applica- 
tions are in mass production. At 
present, irradiation can be accom- 
plished by one of two basic sys- 
tems: exposure of the plastic to 
be treated either to an isotope 
source (such as cobalt-60, stron- 
tium-90 or cesium 137); or to an 
electron-accelerator machine. 

In general, it has been found 
that synthetic polymers contain- 
ing at least one hydrogen atom on 
every carbon of the main polymer 
chain tend to cross-link, while 
those that do not tend to degrade. 


As little as one cross-link in a 
chain containing 600 carbon units 
is sufficient to achieve marked 
changes in the various properties 
of the material which is being 
treated. 

The amount of cross-linking is 
dependent on a number of factors. 
It is directly related to the amount 
of radiation absorbed (dose), the 
radiation sensitivity, the molecular 
weight of the polymer, and the 
presence or absence of oxygen. It 
is independent of the intensity of 
radiation (dose rate). For exam- 
ple, polyethylene will start to 
cross-link with a dose of about 8 
megarads; polystyrene requires at 
least 200 megarads. 

While such plastics as poly- 
propylene or polyvinyl chloride 
are not as conducive to irradiation 
cross-linking as polyethylene, ex- 
periments show that the addition 
of certain agents can accelerate 
the desired reaction and can also 
lower the radiation dose require- 
ments. Addition of small amounts 
of ethylene dimethacrylate, for 
example, has been found to re- 
duce substantially the required 
cross-linking dosage for polyvinyl 
chloride. In this way, cross-linking 
can be effected without unwanted 
side effects. The dose require- 
ments for vulcanizing rubber can 
be reduced by a factor of 30 by 
similar techniques. 


Applications 

Unlike cross-linking, grafting is 
dependent on both radiation in- 
tensity (dose rate), and on dose. 
Isotope sources, with low dose 
rates, are especially suitable for 
some grafting processes. It should 
be recognized that grafting is a 
very versatile procedure in that 
there are a large number of base 
polymers to which can be grafted 
a wide variety of monomers. 

General Electric, in the early 
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TABLE I—Reaction of various 
plastics to radiation in inert 
atmosphere 





Polymers that cross-link 


Polyacrylic esters 

Polystyrene 

Polyesters 

Nylon 

Polyethylene 

Chlorinated polyethylene 
Chlorosulfonated polyethylene 
Natural rubber 

GRS 

Butadiene-acrylonitrile copolymer 
Neoprene 

Polydimethylsiloxanes 
Styrene-acrylonitrile copolymers 
Polyvinyl alcohol 

Polyvinyl] chloride 


Polymers that degrade 


Polyvinyl methacrylate 
Polyvinylidene chloride 
Polytetrafluoroethylene 
Polychlorotrifluoroethylene 
Cellulose 

Polyisobutylene 

Casein 

Dextran 

Melamine 

Urea 





1950’s, introduced the first com- 
mercial application of atomic and 
ionizing radiation: Irrathene,! an 
irradiated, cross-linked polyethyl- 
ene. This material did not melt at 
elevated temperatures due _ to 
its cross-linked structure. Wide- 
spread applications were forecast 
for a polyethylene which could 
withstand the heat of sterilization. 
However, linear polyethylene 
was introduced shortly after Irra- 
thene. This new polymer had 
many of the properties claimed for 
irradiated polyethylene; and the 
large volume market predicted for 
Irrathene never materialized. 
Considerable interest has been 
focussed on graft copolymeriza- 
tion, since this irradiation tech- 
nique can be adapted to plastics 
after they have been fabricated. 
Among the successful plastics ap- 
plications of this technique is the 
radiation grafting of bondable and 
dyeable materials to the surface 
of fluorocarbons, notably tough 
and chemically inert polymers. 
This permitted the development of 
a product called Raibond?—a spe- 





1G.E. trademark 


*Radiation Applications, Inc., trademark 


IRRADIATION OF PLASTICS 


cially modified bondable and 
printable fluorocarbon for electri- 
cal applications. 

One of the most dramatic re- 
sults of grafting is the production 
of ion-exchange membranes for 
the desalination of water. This 
technique may be initiated by 
grafting styrene to polyethylene, 
and then sulfonating the polymer 
to produce a cation exchange 
membrane. Similar techniques can 
be used to produce anion exchange 
membranes. These membranes are 
placed in a chamber containing 
salt water, with the cation mem- 
brane at one wall and an anion 
exchange film at the other. When 
the solution is electrolyzed by 
putting a potential across the 
chamber, similar to the arrange- 
ment in electroplating cells, the 
ions migrate through the films. 
The sodium ions of the salt ex- 
change with the hydrogen ions on 
the cation membrane, and the 
chloride ions exchange with the 
anion film; the repetition of this 
process produces deionized water. 

A summary of applications of 
ionizing radiation to improve both 
bulk and surface properties of a 
wide variety of plastics follows: 
Bulk Properties: 

1) Increased melting point (e.g. 
cross-linked polyethylene). 

2) Increased tensile strength (e.g. 
cross-linked polyethylene). 

3) Ion-exchange properties (e.g. 
grafted films). 

4) Increased solvent resistance 
(e.g. all cross-linked poly- 
mers). 


5) Decreased permeability (e.g. 
grafted polyethylene or cross- 
linked rubber). 

Surface Properties: 

1) Decreased static charge (e.g. 
grafted methacrylic acid). 


2) Increased adhesion (e.g. graft- 
ed Tefion®). 
3) Increased dyeability (e.g. 


grafted polyolefins). 

4) Increased printability (e.g. 
grafted Teflon). 
Increased wettability (e.g. 
grafted polyethylene). 
In addition, there are a large 
number of possible improvements 
which are now in laboratory de- 
velopment. 

It can be seen, even from the 
above few examples, that radia- 
tion-induced graft copolymeriza- 
tion provides a broad spectrum of 
opportunities for modifying cer- 
tain plastics so as to widen their 
utilization without impairing the 
fundamental characteristics which 
recommend them for specific jobs. 

Table I lists the reaction of vari- 
ous plastics to irradiation. Table 
II gives some examples of selected 
radiation-induced graft copoly- 
merizations. 


5 


_— 


Surface vs. volume effects 


Plastics suitable for modification 
by graft copolymerization will re- 
act differently in accordance with 
their chemical composition. Irra- 
diation may affect only the sur- 
face, or the entire matrix of the 
substance may be altered. If the 
monomer will not diffuse into the 


8Du Pont trademark 





TABLE li—Selected radiation induced graft copolymerizations 





Fluoro- 
Properties 








Higher melting point — 2 
Wettable (polar liq.) 1 1 
Wettable (adhesives) 1 
Dyeable 1 — 
Ion exchange 1 2 
Anti-static 2 2 
Increased modulus 1 
Increased solvent 

resistance — 3 
Decreased permeability — -- 
Inorganic incorporation 2 2 
1} Available. ; 
2) Preliminary work reported— ibilities 
3) Does not appear feasible at this time 


) No work has been reported. 


Polymers —— 
Poly- Poly- Poly- Poly- 
carbons Vinyls olefins styrene Acrylics amides esters 
1 2 2 2 2 
1 1 — 1 2 
1 - ~- 2 2 
1 1 1 1 2 
1 1 2 2 2 
1 2 1 2 
1 - - 2 2 
1 2 — 2 —_ 
1 -- — 2 — 
1 - -- 2 2 
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polymer, then the surface can be 
coated with the monomer and the 
combination irradiated to achieve 
the graft. When the monomer dif- 
fuses rapidly into the polymer, 
but a surface graft is desired, the 
polymer must first be irradiated 
to build up free radicals and 
peroxides, after which the mate- 
rial is passed quickly through a 
monomer bath—a procedure that 
can confine the grafting treatment 
to the surface. Longer contact 
times may yield volumetric grafts. 

A great many practical end-use 
functions have been uncovered in 
the laboratory for radiation in- 
duced’ graft copolymerization. 
Among the most promising of the 
above general examples that fall 
into the category of surface graft- 
ing applications are the following: 

1) Improving or imparting 
printability by creating polar sites 
which will bond inks; this has 
been done by grafting a polar 
monomer, e.g. acrylamide, to poly- 
ethylene. 

2) Increasing permanent wa- 
ter repellency—e.g., permanently 
bonding a silicone to a fiber. 

3) Decreasing water absorption 
—as, for example, cross-linking 
nylon by grafting a difunctional 
monomer such as divinyl benzene. 

Equally bright prospects are in 
view for combined surface and 
interior grafting in these areas: 
a) forming improved battery sep- 
arators and ion exchange mem- 
branes; b) modifying elasticity; 
c) affecting permeability; and d) 
modifying solubility as well as 
surface activity. 


Versatile future 


Many novel applications have 
been realized through the versa- 
tility of radiation. They point the 
way to future advances in this 
technology as methods and sys- 
tems become more sophisticated. 
Significant benefits are associated, 
for example, with the fact that in 
many radiation-induced reactions 
no foreign material or catalyst 
fragments need be incorporated 
into the polymer; this is an im- 
portant asset in electrical and 
medical applications. 

Another example of the versa- 
tility of radiation—as well as a 
measure of the continuous evo- 
lution and development this rela- 
tively new approach to plastics 
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treatment is undergoing—may be 
seen in the discovery that degra- 
dation, usually regarded as the 
undesirable result of irradiation, 
may have its constructive uses. 
For example, it may be possible, 
by radiation degradation, to “pre- 
digest” the large undigestable cel- 








Radiation grafting of plastics is 


accomplished in an exposure 
chamber with thick concrete walls. 
cobalt-60 radiation 
source is being lowered into the 
exposure chamber. (Photo, Radia- 


tion Applications, Inc.) 


In photo, 


lulose molecules in wood to yield 
a nourishing cattle fodder. 

With respect to the mechanics 
of irradiation, various economic 
and physical factors should be 
considered. At the outset, perhaps 
the most crucial point to empha- 
size is the assurance that plastics 
modified by irradiation DO NOT 
BECOME RADIOACTIVE!! 

In the applications now under 
study, there is no induced radia- 
tion resulting from the use of 
either fission sources or electronic 
machines. The safety of irradia- 
tion, as presently practiced, is best 
explained by pointing out that a 


human being does not become ra- 
dioactive when subjected to X-ray 
treatment, an equivalent proce- 
dure. 

One of the drawbacks to the 
wider application of radiation 
techniques has been the high ini- 
tial cost of production irradiation 
facilities and the specialized tech- 
nology needed. Although a large 
manufacturer can afford both the 
$100,000 and the technical man- 
power required for an installation, 
the average plastic fabricator can- 
not justify this investment. How- 
ever, the opportunity is available 
to contract both the research 
and/or the production to expe- 
rienced nuclear research labora- 
tories. In addition, 
cobalt-60 irradiation units for ex- 
perimental and pilot plant work 
have been developed to sell for as 
little as $10,000. 


low-cost 


Conclusion 


Up to the present, economic 
considerations coupled with the 
lack of sufficiently widespread 
technological know-how have re- 
stricted the application of irradi- 
ated plastics to those areas in 
which unique advantages of the 
technique exist. Large electron 
accelerators have been commer- 
cially available only for a few 
years and radioisotope sources are 
a post-war development. As 
greater knowledge is gained, and 
irradiation facilities continue to 
decrease in cost, this complemen- 
tary development of increased ap- 
plications and decreased costs will 
lead to an ever-widening spiral in 
the field of irradiation of plastics. 
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RESINS AND MOLDING COMPOUNDS 


YCOLAC 


the 
BORG-WARNER PLASTIC 


that is 


TOUGH 





HARD 


and 





MARBON 
CHEMICAL 


MARBON CHEMICAL 


WASHINGTON 


DIVISION BORG-W ARNER 


WEST VIRGINIA 





CYCOLAC is the registered trademark of Borg-Warner Corp. for its family of ABS thermoplastic resins 



















CYCOLAC OFFERS FW DES/GN { 
THE ONLY PLASTIC THAT GIVES YOU 

ALL THREE OF THESE 

VITAL REQUIREMENTS! 







TOUGHNESS... 


CYCOLAC has proved its ability to withstand continued 
rough use, hard knocks and abuse. Footbal! helmets are 
typical of the gruelling service this ABS materia! 

can take without damage. 


HARDNESS... 


CYCOLAC offers unusual hardness and high-gloss tinish, 
and retains its appearance in spite of constant handling and 
use. Office machines and telephones retain their smooth 
surface and glossy appearance almost indefinitely. 


RIGIDITY... 


CYCOLAC is resistant to flexure . . . maintains its original 
shape under load. Furthermore it is chemically resistant and 
dimensionally stable over a wide temperature range. 

This makes it suitable for a great variety of appliances, 
including floor washers. 


CYCOLAC OFFERS YOU ALL OF THESE ™ 








GOOD ELECTRICAL PROPERTIES... RESISTANCE TO CHEMICALS & STAINS DIMENSIONAL STABILITY... 





The low water absorption of CYCOLAC, its uniform CYCOLAC is corrosion-resistant, offers protection CYCOLAC contains no plasticizer to leach out. This 
dielectric constant and power factor are basic prop- against alkalies, salt solutions, oils, many acids, factor, plus low water absorption, makes it ideal for 
erties needed in many electrical applications, in- most household stains—makes fire extinguisher precision end-use products and parts, such as these 
cluding this automotive spark plug tester. parts impervious to chemical action. accurate coffee mill gears. 
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OPPORTUNITIES / 


CYCOLAC is the registered trademark for ABS 
(acrylonitrile-butadiene-styrene) polymers manu- 
factured by the Marbon Chemical Division of 
Borg-Warner. This lightweight, uniform resin is 
specially suited for the manufacture of any product 
requiring superior-impact strength—even at low 
temperatures—heat resistance, good electrical 
properties, hard surface, dimensional stability and 
chemical resistance. CYCOLAC is available in a 
wide range of colors with a high gloss finish. 

Because of the unique balance of mechanical, 
electrical and chemical properties, CYCOLAC 


offers manufacturers exceptional opportunities for 
improving the design, construction and appear- 
ance of their products with substantial production 
economies. This thermoplastic resin is readily 
injection molded, extruded or vacuum formed. 
It can be machined, threaded, sawed, milled, 
drilled, buffed, blanked, punched or sheared. 
Products of CYCOLAC take lacquering, enamel- 
ing or printing readily, are easily vacuum metal- 
lized, and can be bonded or laminated. 

Marbon Chemical is also a major producer of 
paint and rubber resins and TY-PLY® rubber- 
to-metal adhesives. 


Creouae. OPENS BROAD NEW VISTAS IN 


MANUFACTURING ECONOMY BECAUSE IT CAN BE... 


MOLDED 


EXTRUDED 


VACUUM FORMED 


CYCOLAC is an excellent mate- 
rial for injection molding appli- 
cations. It is readily molded into 
simple or complex parts and 
shapes, large and small. The in- 
herent quality and outstanding 
characteristics of this resin in- 
sure greater product uniformity 
in manufacture and performance, 
exceedingly fine appearance and 
increased saleability. 


CYCOLAC isextruded into sheet, 
tubing and profiles and is a 
major material in the field of rigid 
pipe. Extrusions of CYCOLAC 
have unusual durability and 
strength, dimensional stability, 
and high gloss. Whatever the 
need, whatever the specification, 
designers and engineers find 
CYCOLAC superior in many 
ways. 


The unique properties of 
CYCOLAC enable designers and 
engineers to use the economical 
vacuum forming process to elim- 
inate large, costly metal fabrica- 
tions. Postforming of extruded 
or calendered sheet is readily 
achieved by any conventional 
vacuum, air-pressure or mechan- 
ical method. Gauge control is 
easy and embossing is retained. 


¢ PRODUCT-IMPROVING ADVANTAGES 





WIDE COLOR RANGE... 

CYCOLAC is available in hundreds of different 

colors—solids or tints, bright or light—adding in- 

stant visual appeal to any end use product, including 
, attractive telephone units. 





HIGH GLOSS FINISH... 
Because of its lon 


g-lasting, high-gloss finish and 
greater sales appeal, CYCOLAC lends itself to qual- 
ee including office equipment, applia 












VYEOLAE....your KEY TO NEW FUNCT)Q 


(A) LIGHTER, STRONGER LUGGAGE... 


CYCOLAC makes possible the economical production of attrac- 
tive, durable luggage. This easily-worked plastic permits soft con- 
tours and use of unusual and unique patterns in design. 


(B) COMPACT AUTO AIR CONDITIONER... 


Because of its strength, rigidity and lightweight, CYCOLAC is 
ideally suited for use in auto air conditioners. Rapid molding cy- 
cles, plus relatively low tooling costs for parts made of CYCOLAC, 
make it possible to gain substantial economies over other materials. 


(C) CORROSION-RESISTANT SPRINKLER HEADS 


Made of CYCOLAC, these sprinkler heads are designed to perform 
under extremes of climatic conditions without corrosion or major 
effect from sun or weather. 








(D) BREAK-RESISTANT SHOE HEELS... 


Fashionable high heels require maximum resistance to flexural 
fatigue failure plus resistance to breakage from sudden shocks, 
even at low temperature. CYCOLAC GS was specifically designed 
to meet these requirements. 





(E) EASY-TO-CARRY GOLF CADDY... 


An interesting application of CYCOLAC is this easy-to-carry golf 
caddy. CYCOLAC was specified because of its unique combina- 
tion of toughness and lightweight—a combination of properties 
essential to all sporting goods equipment. 








TIONAL BEAUTY AND SOUND PRODUCT DESIGN! 


(F) RUGGED WATER SKI SLED... 


Tips, seat and cross members of CYCOLAC make 
up the superstructure bracing this water ski sled 
against the tremendous forces resulting from high- 
speed skiing on rough water, under the weight of 
an adult. CYCOLAC—tough and rigid, yet attractive 
and colorful—enhances the appearance and sales 
appeal of this water ski sled. 



























































| VYEOLACE ...setTING HIGHER STANDARDSf0 





COLORFUL, COMPACT TELEPHONE 


Designed as a graceful, compact modern telephone, the 
“Princess” is available in many pleasing decorator colors. In 
telephone service, not only must CYCOLAC resist abuse but, 
it must be able to retain its appearance over years of service 
and resist stains from such items as lipstick and hand lotion. 








SFOR PRODUCT PERFORMANCE 


Look at these leading 
industries now using Cycolac... 


Automotive e Radio and TV © Footwear 
e Air Conditioning | Home Appliance 
e Domestic and Commercial Refrigeration 
Office Equipment and Furniture 
e Lawn and Garden Equipment 
Telephone e Sporting Goods | Luggage 
e Toy Electrical e Power Mower 
Industrial Pipe and Fitting 
e Hardware and Housewares — Photo and 
Safety Equipment e CYCOLAC also 


has many Military uses 
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DEPENDABLE, PRECISION THERMOSTAT ... SHOCK, DROP-RESISTANT RADIO... 
Housing molded of CYCOLAC is dimensionally sta- Case made of CYCOLAC combines stylish appear- 
ble under tension and offers good insulating prop- ance with maximum protection for delicate electrical 
erties. components. 


AND DEPENDABILITY 


APPEALING FLOOR WASHER... 


Fifteen key parts made of CYCOLAC contributed to 
the economy, appearance and performance of this 
new, popular home appliance. 





STAIN-RESISTANT BLENDER CONTAINER.. 


Even coffee, mustard and grape juice have no stain- 
ing effect on products made of CYCOLAC. 

















C‘veorac ...YOUR MOST PRACTICAL 


for a broad range of applications! 


EXTRA-RUGGED 
LAWN MOWER ... 


Housings of CYCOLAC, as in this 
and many other leading power lawn 
mowers, are economical, light- 
weight and capable of withstand- 
ing the severe use and abuse to 
which this type of equipment is 
subjected. Furthermore,CYCOLAC 
is not affected by motor oil or gas- 
oline spillage and resists distor- 
tion from engine heat. 


DISTINCTIVE 
INSTRUMENT PANEL 
CLUSTER... 


Substantial savings can be made 
through the replacement of chrome- 
plated, die-cast metal appearance 
parts with vacuum metallized parts 
of CYCOLAC, such as this auto- 
motive instrument cluster. 





BREAK-RESISTANT 
PORTABLE SPEAKER... 


Designed for the extremely rugged 
service of fire departments, police de- 
partments, emergency squadrons and 
athletic use, this portable speaker has 
proved the abuse-resistance of 
CYCOLAC. The speaker has withstood 
drops of from 10 to 15-ft. every working 
day for a year. 


HEAT-RESISTANT 
UTENSIL HANDLES... 


Modern kitchen utensils with colorful, 
rugged plastic handles are made pos- 
sible because of CYCOLAC. This 
Borg-Warner plastic stands up under 
the heat of automatic dishwashers 


SHOCK-PROOF 
UNDERWATER LIGHT... 


This housing had to be tough, rigid 
enough to protect inner parts from 
damage or shock, had to withstand 
pressure from submersion at depths of 
200-ft. and resist battery acid corrosion. 
CYCOLAC was chosen because it met 
these vigorous requirements. 











CHECK AND COMPARE THESE PROPERTIES OF CYCOLAC 


see why CYCOLAC is better in more ways than any other plastic! 


CYCOLAC H 


For superiorimpact strength 
over wide temperature range 
in injection molded parts. 
Suitable for extruded sheet 
which can be readily vacuum 
formed. 


CYCOLAC L 
For intricate profile extru- 
sions, calendered sheet and 
blending with PVC to facili- 
tate processing and in- 
crease properties. 





6 TYPES 


GIVE YOU AN 
UNPARALLELED 
COMBINATION 
OF 

VALUABLE 
PROPERTIES! 


CYCOLAC € 


For use in Type II ABS rigid 
plastic pipe. Displays supe- 
rior long-term fiber stress 
and excellent high tempera- 
ture performance. 


Og 


3 
8 
a Ee 3 ga 
0939 q 


I 39 
CYCOLAC LL 


For use in TypeI ABS rigid 
plastic pipe. Displays a max- 
imum of impact strength, 
even at low temperatures. 


w 
a9 x 750 
Pes 


CYCOLAC GS 


Especially designed for 
women's shoe heels which 
require a high resistance to 
flex fatigue and a good bal- 
ance of physical properties. 
Provides excellent tensile 
strength, rigidity, heat re- 
sistance and impact 
strength at room or low tem- 
peratures. 


CHEMICAL PROPERTIES CYCOLAC resins are almost completely resistant to aqueous acids, alkalies and salts. Concen 
trated sulfuric and nitric acids produce disintegration but concentrated phosphoric and hydrochloric acids have little effect 


Low KB solvents, alcohols, and animal, vegetable and mineral oils produce insignificant changes. 


Glacial acetic acid, carbon tetrachloride, aromatic hydrocarbons and high KB solvents cause marked swelling. Esters, 
ketones, and ethylene dichloride are solvents for CYCOLAC. 


(ASTM D543-56T IMMERSION TEST) 
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PROPERTIES 


PROPERTY 
MECHANICAL LL 
Black Only 
Tensile Strength,? psi 160°F 2,900 
13°F 5,100 
40°F 7,800 
Tensile Modu uS,* [ 13°F 210,000 
Flexural Strength! 
160°F, 73°F A No failure 
Flexural Yield  160°F 5,100 
Strength,’ psi 73°F 8,000 
3”x1"x4” bar —40°F 11,800 
Flexural Modulus,' psi 160°F 190,000 
g”x1"x4” bar 13° 240,000 
40°F 260,000 
Rockwell Hardne R86 
Specific Gravity' 1.04 
Wear Index, Taber 
Volume Loss Method 25.5 
CS-17 wheel, 1000g weight 
13°F, 50% RH 
Water Absorption, % increase 0.2-0.3 
24 hours, 73°F 
IMPACT STRENGTH LL 
Black Only 
Izod Impact Strength Ye” bar' 
ft. Ib./inch notch 
Unnotched 73°F >40.0 
Notched 73°F 7.5-9.5 
20°F 45 
40°F 2.5 
Charpy Impact Strength yy” bar! 
ft. Ib./inch notch 
Unnotched 73°F >40.0 
Notched 73°F 75 
20°F 40 
40°F 3.2 
THERMAL iL 
Black Only 
Deflection Temperature, °F, 264 psi 196 
Y"x"x5" bar 66 psi 208 
(unannealed) Zero Load 223 
Deflection Temperature’, °F 264 psi 224 
Vy" l4"x5" bar 66 psi 230 
(annealed) Zero Load 241 
Coefficient of Linear Thermal 
Expansion’, in/in/°C 10.1x10-5 


Thermal Conductivity ' 
Btu/hr./ft.2/°F/in 1.35 


Cal/sec./cm2/°C/cm 4.64x10-4 
Flammability', in/min 1-1.5 
Y%” thick bar 
Deformation under load', % 
24 hr./122°F /2000 psi 1.60 
Mold Shrinkage?, % 0.5 
ELECTRICAL ok 
Black Only 
Dielectric Constant! 
60 cycles 3.20 
103 cycles 3.12 
10¢ cycles 2.90 
Power Factor! 
60 cycles .005 
103 cycles 007 
10¢ cycles 014 
Volume Resistivity’, ohm-cm |‘ >o.S@n10%# 
Arc Resistance’, Sec 50 


'Compression Molded 


TYPE OF RESIN 


L * 
2,900 2,900 
5 100 5,100 
1 800 7,800 
10,000 210,000 
No failure No failure 
4 600 4,400 
7 800 7,500 
11,800 11,800 
190,000 190,000 
240.000 240,000 
260,000 260,000 
R86 R87 
1.02 1.02 
23.0 22.7 
).2-0.3 0.2-0.3 
L fal 
Vy" bar? Ye" bar? 
38.0 34.0 
6-8 5-7 
3.0 2.0 
2.0 1.5 
4” bar! Y,” bar! 
> 40.0 >40.0 
6.2 49 
3.2 2.3 
2.) eect 
L wi 
196 196 
208 208 
223 220 
224 220 
230 225 
24] 231 
10.1x10-5 10.4x10-5 
1.46 1.46 
5.05x10-4 5.05x10-4 
1-1.5 1-1.5 
1.35 1.38 
0.5 0.5 
L “ 
2.86 2.87 
2.85 2.86 
2.77 2.76 
.005 005 
.006 006 
.008 - 009 
>3.92x10'* S3.BOxigre 
71 


3,800 
6,700 
9,600 
310,000 


No failure 
5,900 
10,000 
15,000 
240,000 
310,000 
360,000 
R101 
M10 
1.04 


20.1 


0.2-0.3 


Ye" bar? 


> 40. 


So 


4- 
2. 
l. 


ouw mS 


4" ar! 


33 
4. 
2 
l 


198 
212 
220 
219 
224 
229 


1.5-2.0 


OF CYCOLAC RESINS 


T to 
Black Only 
3,800 4.600 
6,400 7,800 
9,400 11,500 
280,000 340,000 
No failure No failure 
5,900 6,900 
10,000 10,800 
15,000 18,500 
240,000 310,000 
310,000 370,000 
360,000 420,000 
R101 R108 
M10 M35 
1.04 1.06 
18.8 22.8 
0.2-0.3 0.2-0.3 
T ¢ 
Black Only 
Ya" bar? Ye" bar? 
30.0 29.0 
3-5 4-5 
14 0.9 
1.0 0.7 
y," bar' y” bar! 
26.5 > 40.0 
3.4 3.4 
16 13 
ey kOe 1.0 
T ¢c 
Black Only 
198 215 
212 227 
220 238 
219 232 
224 236 
229 244 
8.9x10-5 7.8x10-5 
14 1.80 
5.30x10-¢ 6.20x10-4 
1-1.5 1-1.5 
0.81 0.41 
0.5 0.5 
T ¢c 
Black Only 
2.91 3.24 
2.91 3.21 
2.44 3.11 
005 005 
006 006 
008 012 
>39Gx10"* => 3.57x10'¢ 
82 87 


The results given are based upon tests which we believe to be reliable. Due to varying conditions and 


methods of processing, we cannot guarantee results to be obtained. Nothing contained in this brochure 


2injection Molded 


is intended as a recommendation to use our products so as to infringe on any patents. 












TEST METHOD 
ASTM 


D638-58T 


D638-58T 
D790-59T 
D790-59T 





D790-59T 
D785-51 


D570-59T 


ASTM 


D256-56 
Method A 


0256-56 
Method B 


ASTM 


D648-56 








Creorac .. the versatile plastic for use in applications 


from typewriters to refrigerator car door liners 


REMINGTON RAND FEATURES 


¢ | | HOUSINGS OF CYCOLAC FOR STANDARD 


il ecaceceaces? AND PORTABLE TYPEWRITERS... 


|" seeoeoeoonaen = 
« 








Remington Rand wanted a superior material for the 
housing of their new standard and portable type- 
writers—one as advanced as the machine itself. The 
material had to be light in weight to make the type- 
writer easy to carry ... stain-resistant . . . tough 
enough to resist cracking under impact. . . durable 
enough to withstand rough daily use in home or office 

. and economical to meet competitive prices. 
Remington Rand found what they wantedin CYCOLAC. 





CYCOLAC MAKES HISTORY! 

WORLD'S LARGEST VACUUM-FORMED 
PART USED FOR REFRIGERATOR : | 
CAR DOOR LINERS... 


Giant door shells, vacuum-formed of CYCOLAC plastic, 

are now used on the Pacific Fruit Express mechanical re- . 

frigerator cars. The use of CYCOLAC in these cars— \ 
developed to transport frozen foods at low temperatures } 
—clearly demonstrates the ability of this versatile plastic i 
to resist the effect of impact at sub-zero temperatures. 
These doors, supplied by Landis Industrial Company, 
reduced the weight—another important consideration 
for the transportation industry. In addition, CYCOLAC 
provided manufacturing economies and excellent mois- 
ture resistance which protects the insulating material. 
in service, door liners of CYCOLAC stand up under the 
roughest conditions. 





MECHANIC AL 
REFRIGERATOR 






































MARBON CHEMICAL 


WASHINGTON 


DIVISION BORG-WARNER 


WEST VIRGINIA 





Printed in U.S.A 





INTERPLASTICS 


Le 


Polyethylene compounds: 
Colors, Density, Melt Index to 
customer's specification 

Special Effect molding powders: 
Mother-of-pearl, 

phosphorescents, tinsels 

Polystyrene, All colors, 
Including Utility Black 
General Purpose and 
High Impact 





| INTERPLASTICS 


BUYS: 


Plastics Scrap 


Surplus Molding Powder 
Off-specification Resins 
and Compounds 








SUPPLIERS OF RAW MATERIALS 
TO THE PLASTICS INDUSTRY 


INTERPLASTICS 


EXPORTS: 


Polyethylene 

Polystyrene 

Cellulose Acetate 

Other thermoplastic molding 
powders and raw materials, 
Virgin, Substandard 
and Scrap 

Dry Colorants 


{Ar > 
INTERPLASTICS 


DISTRIBUTES 





Polyethylene 

Polystyrene 

High Impact Polystyrene 

Vinyl Resins 

Vinyl Compounds for injection 
molding and extrusion 


INTERPLASTICS 


e 
? 


a \ 


U.S.A 





120 EAST 56th STREET, N.Y. 22, N.Y., U.S.A. 
TEL: PLAZA 1-4280 CABLE ADDRESS: INPLAKO 
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BEST KNOWN NAME 
IN 


Plastisols 


Plastisols possess the outstanding physical 
and chemical properties associated with 
vinyl resins and are individually formulated 





to specific requirements of a wide variety of 
end uses. They are adaptable to many appli- 
cation methods—spray, dip, casting, rota- 
tional or slush molding, spread and roller 
coating, or troweling. 

Watson-Standard’s long experience in 
making special plastisol formulas is avail- 
able to you through our laboratory and 
field technicians. Let us show you how 
plastisols can solve your problems. 


Waleon-Slonedard Co 


| Re PLASTICS - INDUSTRIAL FINISHES - CHEMICALS 


225 Galveston Ave. Pittsburgh 30, Pa. 
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the finest 
in 
Vinyl Plastisols 


@ WE SPECIALIZE... 
and in the areas where we 


specialize -WE’RE TOPS 


® DIP — — SPRAY 


If you’re interested in coating your 
product with the outstanding plastisol 
in the industry . . . let our sales engi- 
neers work with you. 





Our new laboratory building. 





MICHIGAN CHROME 
and CHEMICAL CO. 


8615 GRINNELL AVE., DETROIT 13, MICHIGAN 





FLEXIBLE AND TOUGH... Wellington Sears broken twills 
are widely favored by the coating industry, particularly for auto- 
mobile upholstery, because of their high tear resistance and tensile 
strength. Their surface smoothness makes a consistently good look- 
ing finished product and their flexibility adds good tailoring qual- 
ities. Wellington Sears broken twills, soft-filled sheetings and 
sateens are made up to 72 inches wide in weights of about 6 to 10 
ounces per square yard. 








VER SATILE BACKING... Uniformly high quality standards 

of our well-known Columbus sheetings, and also Wellington Sears 
drills, have established them in a wide variety of coating applica- 
tions. These fabrics are suited for large-volume use items—wher- 
ever high quality, flexibility, easy handling and a minimum of pro- 
duction rejects are essential. Drills are made up to 72 inches wide, 
4% to5% ounces per square yard. Columbus sheetings are available 
40 to 120 inches wide, from 2 to 5 ounces per square yard. 





NEW STRENGTH, NEW LIGHTNESS... wWelkote is the 


Wellington Sears filament nylon backing fabric specifically engi- 
neered for vinyl and neoprene coating. In truck covers, tents, tar- 
paulins and other protective coverings, Welkote serves to impart to 


- 
the coated material superior tear strength, tensile and bursting ‘ ‘+ ane a 
strength, and flexibility, while giving the finished product remark- a a fag, be be Be BE. 
ayn ay hae er he i 


able lightness. Available in 36 to 72 inch standard widths (special ys 
widths on request), in three basic weights. 


SMOOTH, CLEAN SURFACE... Already established in the 
upholstery field, and developing rapidly in others, this rayon staple 
fabric furnishes a coating surface that is outstanding for smooth- 
ness and cleanliness. In addition, it contributes superior tear 
strength. This fabric is made in various standard weaves in widths 
up to 72 inches and weights from about 4 to 10 ounces per square 
yard. Other Wellington Sears synthetic fabrics include filament 
rayon; filament and spun nylon, Dacron*; spun dynel and Orlon**, 


VITAL ELASTICITY... knitKote is a cotton knit fabric spe- 
cifically designed for backings, supplying vital elasticity with per- 
fect shape retention. KnitKote backing gives leathercloth an ease 
of tailoring unsurpassed by other backing materials, a feature of 
great importance to the final fabricator. KnitKote is an outstand- 
ing base material for coated automotive and furniture upholstery. 
It is available in the grey or dyed neutrally, 52 to 60 inches wide, 
3.60 to 6.70 ounces per square yard. 


NEW RESILIENCE... Lantuck-NR non-woven fabric is de- 
signed specifically to reinforce vinyl film or coating. A completely 
random distribution of nylon and rayon fibers is bonded with a spe- 
cial agent, to give vinyl high tear strength; outstanding stretch 
and recovery; easier, neater tailoring; smooth even surface—no 
clothiness; good embossing surface; durability and economy; equal 
tensile strength, tear and stretch characteristics in all directions. 
This and other Lantuck fabrics for coating are made in a variety 
of weights, fibers and constructions in widths from 37 to 59 inches. 





*DuPont's trademark for its polyester fiber 
**#Dupont’s trademark for its acrylic fiber 


Wellington Sears 


First in Fabrics For Industry Wellington Sears Co., 111 West 40 Street, New York 18, N. Y. 
Offices in: AKRON * ATLANTA * BOSTON * CHICAGO * DALLAS * DETROIT * LOS ANGELES * PHILADELPHIA + SAN FRANCISCO 





Fo: {ree vookiet “Fabrics Plus” write 
Dept. KE-2 
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TENN We TENE | 


BUTYRATE PROPIONATE ACETATE 





PROPERTIES: Extremely tough, 
excellent impact strength, resilient, 
lightweight, lustrous, weather re- 
sistant, dimensionally stable. Avail- 
able in a wide variety of formula- 
tions and an almost unlimited range 
of transparent, translucent, opaque, 
metallic and variegated colors plus 
a crystal-like clear. 

Adapted to fast injection mold- 
ing or continuous extrusion. 


TYPICAL Uses: Steering wheels, 
telephone housings, business ma- 
chine keys, optical frames, tool 
handles, football helmets, indus- 
trial pipe, skin and blister packag- 
ing, outdoor signs. 
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Properties: A cellulosic with 
physical properties that, in gen- 
eral, range between those of Ace- 
tate and Butyrate. Available in a 
variety of formulations and a wide 
range of clear and opaque colors. 

Adapted to fast injection mold- 
ing or continuous extrusion. 


TYPICAL USES: Telephone hous- 
ings, handles, packaging sleeves, 
cosmetic cases, pen and pencil bar- 
rels, jewelry cases, optical frames. 





PROPERTIES: The original Tenite 
plastic, offering a wide range of 
desirable properties including 
toughness, light weight, impact 
strength, enduring luster and low 
heat conductivity. Available in a 
variety of formulations and almost 
unlimited colors. 

Adapted to fast injection mold- 
ing or continuous extrusion. 


TYPICAL USES: Shoe heels, small 
appliance housings and parts, 
toothbrush and other tubular con- 
tainers, toys, novelties, lamp 
shades, vacuum cleaner parts, 











MeN 


POLYETHYLENE 





PROPERTIES: Flexible or semi- 
rigid, virtually unbreakable, chem- 
ically inert, resistant to water and 
moisture transmission and to strong 
acids, excellent electric insulator. 
Available in natural or wide range 
of colors and color concentrates, 
with or without an antioxidant. 

Adapted to rapid injection mold- 
ing, blow molding, or continuous 
extrusion. 


TYPICAL USES: Housewares, toys, 
bottles, packaging film, pipe and 
tubing, electric cable wrap and 
wire coating, coatings for paper, 
film and foil. 





VERSATILE 
TENITE PLASTICS 


TOUGH 

DURABLE 

GLOSSY FINISH 
INFINITE COLOR RANGE 


For a colorful thermoplastic with long service life, consider the 
combination of properties offered by each of the four Tenite plastics 
—Butyrate, Propionate, Acetate and Polyethylene. More than 
40,000 different color formulations and samples already are on file in 
the Tenite Color Laboratory. Whether your plastic application is 
for indoor or outdoor use, there’s a Tenite formulation to meet 
your design needs... to satisfy your performance requirements 


... to suit your manufacturing facilities. 


TENITE REPRESENTATIVES are qualified plastics engineers ready to help in the design or 
production of plastic products. You'll find them listed under “’Plastics—Tenite” in the 
classified telephone directories of these cities: Atlanta, Chicago, Cleveland, Dallas, Dayton, 
Detroit, Greensboro (N.C.), Kansas City, Leominster (Mass.), Los Angeles, New York City, 
Philadelphia, Portland (Ore.), Rochester (N. Y.), St. Louis, San Francisco, Seattle, Toronto. 


EASTMAN CHEMICAL PRODUCTS, INC. 
subsidiary of Eastman Kodak Company, KINGSPORT, TENNESSEE 
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You'l find the solution in 
the extensive range of 
BASF Plastics. It includes: 


Polystyrol 



















Kauresin Adhesive 


“Lupolen 
Ultramid 
Luvican M 170 olyvinyearbazole 
Vinoflex * Polyvinyl chloride brands 
Styropor | Expandable polystyrene 
Iporka Expandable urea resins 
Palatal Polyester cast resins 
“Oppanol B Polyisobutylene 
©Qppanol C Polyisobuty! ether 
~ Acronal Polyacrylates 
Diofan _Polyvinylidene chlori¢ 
Lutofan Polyvinyl chloride 
Lutonal Polyvinyl! ether 
Propiofan Polyviny! propionate 
Kaurit Adhesives 
Urecoll F Urea-formaldehyde resins 














Phenol-formaldehyde resin 








and also: Polyacrylonitrile, Polyacrylates, Polyvinyl! pyrrolidone, and 
other polymers and copolymers in the form of solids, solu- 
tions and emulsions. 

Literature will be gladly supplied on request. 

Write now ... right now! 

Our staff of plastics experts will be happy to deal with 
your problem. 


AGF 
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Guide to Literature 
on PETROTHENE 
Polyethylene Resins 


Technical Brochures 


PETROTHENE Polyethylene 
Guide 

Polyethylene Bag and Film Calculator (English 
or metric) 

PETROTHENE Polyethylene .. . 
Bulk Handling 

Polyethylene Processing Tips, Series | to V 


a Processing 


When to Use 


Packaging and Shipping of PETROTHENE 
Polyethylene Resins 

Cast Film 

PETROTHENE Resins for the Wire and Cable 
Industry 


Which Polyethylene Film Should | Use? 

Polyethylene, the Best Line Wire Covering 

Annealing Chamber Improves Optical Prop- 
erties 

Printing on Polyethylene 

MICROTHENE—Polyethylene 

Improve Heat Sealing by Modifying Equip- 


in Powder Form 


ment 

PETROTHENE 101 Polyethylene Resin for Blow 
Molding 

PETROTHENE 102-2 Polyethylene Resin for 


Blow Molding 

PETROTHENE 112 Polyethylene Resin for Prod- 
uce Bags 

PETROTHENES 200-2, 201-2, 
coating applications 

PETROTHENE 205-15 Polyethylene Resin for 
coating applications 

PETROTHENE 209-2 Polyethylene Resin for 
Blow Molding 

PETROTHENE 218 Polyethylene Resin for Cast 
Overwrap Film 


and 203-2 for 


Article Reprints 


High-Clarity, Blown Polyethylene Film, by 
J. Pilaro and R. Kremer, in the June 1960 
issue of Modern Plastics 

Oxidation in Extrusion, by R. C. Phelps and 
R. F. Kowal, in the March 1960 issue of 
Plastics Technology 

Do-It-Yourself Polarized Light Tester, by D. W. 
Pugh, W. F. McDonald, and W. U. Funk, 
in the 1960 issue of Modern 
Plastics 


February 


Cast Film, 


A. Zimmermann, in the 


Polyethylene by D. Lewis and 
October 1959 


issue of Modern Packaging 


Literature for Users of 
Polyethylene Products 


Heat Seal Characteristics of Polyethylene Film 
and Coated Substrates 

Formulas and Tables for Polyethylene Film 
and Bags (English and metric) 

The Goose That Laid the Golden Egg—Fable 
and Fact for Plastics Houseware Buyers 

Polyethylene Creates New Opportunities in 


Packaging 

How to Choose and Use Polyethylene Plastic 
Pipe 

Polyethylene Bag Calculator (English and 


metric) 








U.S.1. Offers Five New Polyethylene Resins 


New PETROTHENE Resins Designed for Films of Superior Gloss, Clarity and 
Strength ; Bottles of Outstanding Appearance ; Coatings with High Greaseproofness 
U.S.1. has added five new polyethylene resins to its versatile PETROTHENE 
line: A film-grade resin ideal for the produce bag market, three easy-to- 
process blow molding resins, and a coating resin featuring high grease- 





Extrusion blow molding machine in operation at 
U.S.I.'s Polymer Service Laboratories, used for 
evaluating the new PETROTHENE molding resins. 


U.S.I. Introduces MICROTHENE 
Finely Divided Polyethylene 


Polyethylene in finely divided or pow- 
dered form—already in use in Europe— 
is now being produced in this country 
by U.S.I. under the tradename “Micro- 
thene.” 





Photo 


shows one method for coating metal: 
MICROTHENE finely divided polyethylene is dis- 
persed in organic liquid and applied by ordi- 
nary spray equipment. Coating is then fused. 


The powdered form is expected to 
open up new applications for poly- 
ethylene and to expand existing ones. 
It is already being used in coating metal, 
textiles, paper, glass and wood; as a 
binder in non-woven fabrics; in molding 
such large items as boats, tanks, ship- 
ping drums. 

In coating operations, MICROTHENE 
can be used as a dry powder or as an 
aqueous or alcohol paste or dispersion. 
Application is by dipping, spraying or 
slush coating. To form large moldings 
from the powder, only inexpensive molds 
are required. 

Technical information 


may be ob- 
tained by writing U.S.I. 





proofness. All have been 
field tested. 

PETROTHENE 112 (density 0.921, melt 
index 3.0) produces film combining high 
gloss and clarity with high strength. 
Although tailored for the produce bag 
market, it can be used wherever such 
exceptional film characteristics are 
needed. Its outstanding flow properties 
permit rapid extrusion of thin-gauge 
tilm without hot snap-offs. 


successfully 


Variety of Blow Molding Properties 


U.S.1.’s new blow molding resins offer 
a variety of properties to suit individual 
molding requirements. PETROTHENE 101 
and 102-2 can be used in both blow mold- 
ing and injection molding. PETROTHENE 
209-2 is designed only for blow molding. 

Key characteristics of PETROTHENE 
101 (density 0.924, melt index 2.0) are 
high stiffness and good stress crack re- 
sistance. This allows thinner walls, cuts 
cost per container. 

PETROTHENE 102-2 (density 0.924, melt 
index 2.0) is designed for applications 
where stiffness and impermeability to 
liquids, oils and gases are important 
for example, large carboys for chemi- 
cals. Because of its high flow rate, it is 
especially suited for pieces up to 32 oz. 

PETROTHENE 209-2 (density 0.920, melt 
index 3.0) has excellent low-temperature 
flexibility, is ideal for relatively small— 
under 16 oz.—bottles with thick sides. 


Thin Coat Meets Specs 


PETROTHENE 205-15 coating resin (den- 
sity 0.924, melt index 3.0) meets Mili- 
tary Specification Mil-B-121B for grease- 
proofness at a lower coating weight 
than other resins of similar density and 
melt index. It has excellent adhesion 
with a wide variety of porous and non- 
porous substrates. 

For technical data sheets, on any of 
these PETROTHENE resins, write to the 
Technical Literature Dept., U.S. Indus- 
trial Chemicals Co., or any of U.S.I.’s 
sales offices. 


Nuclear Reactors Use 
Polyethylene Plate 


Polyethylene plate, which exhibits ex- 
cellent neutron-shielding capacity, is 
used in nuclear reactors to replace con- 
crete where weight and space are lim- 
ited. 

It is being made by the continuous 
extrusion process in thicknesses up to 
1% in. from PETROTHENE 100 polyethy- 
lene resins in both natural and specially 
compounded form. Automatic equipment 
produces plate free from voids in 48 x 96 
in. sheets at a high production rate. 
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Cast 1.25 mil polyethylene film from regular production run using PETROTHENE 218 resin. 


DO YOUR CUSTOMERS ...AND YOURSELF...A SERVICE 
SHOW THEM THIS CLARITY AND GLOSS 


It’s cast polyethylene film made from U.S.I.’s new 
PETROTHENE® 218 resin — ideal for overwrap for bakery 
products, soft goods, paper products; ideal to process. 

With U.S.I.’s new resin for cast film extrusion you get 
clarity, gloss, and freedom from haze that no other 
overwrap Can surpass. 

On the shelf, products overwrapped with cast film 
from PETROTHENE 218 have a sales-spurring sparkle. 
And when a shopper reaches, she’s completely sold 
the film’s “soft feel’ imparts a feeling of warmth and 
freshness to bakery products . .. a feeling of softness 
to clothing that “hard finish” overwraps can’t suggest. 

For your customers, this superior film means more 
sales, fewer returns, greater economy. Strong and resist- 
ant to moisture and grease, cast polyethylene film also 
has high stiffness; this makes it easy to handle on over- 
wrap equipment designed or modified to handle polyeth- 
ylene film. It’s easy to print, easy to heat seal. And cast 
polyethylene gives the packager all the economy of 
polyethylene film — the least expensive transparent wrap 
on the market. 


In your plant, PETROTHENE 218 (density, 0.933: melt 
index, 3.0) makes the grade too. It has excellent melt 
flow and hot-melt extensibility properties which permit 
high haul-off rates (>200 ft./min.) and relatively thin- 
gauge films (0.5 mil). It has been treated for printa- 
bility in line with the extrusion process at rates 
exceeding 150 ft./min. At moderate treat levels, ink 
adhesion is excellent. 

PETROTHENE 218 is available in three formulations of 
varying slip level: PETROTHENE 218, unmodified no slip; 
218-26 — medium-low slip; 218-27 — medium slip 

For more information or for technical assistance in 
providing your customers with all the advantages of 
overwraps made from PETROTHENE 218, contact U.S.L. 


UWS Idousteria CHEMICALS CO. 
fa ta Division of National Distillers and Chemical Corp. 


_ 99 Park Ave., New York 16, N. Y. 
Branches in principal cities 









MORE AND MORE... SHE REACHES FOR 
A POLYETHYLENE-COATED CONTAINER 


with U.S.1.’s new PETROTHENE® coating resins 
There’s no doubt about consumer preference for 


dairy products, bakery goods, frozen food pack- 
aged in polyethylene-coated board containers. 
Now, improved coating resins developed by U.S.1I. 
let you produce superior board for this market... 
at less cost and with fewer processing problems. 

Grease resistance of the new resins is outstand- 
ing. For example, paper coated with PETROTI/ENE 
205-15 (Melt Index-3, Density-0.924) passes Mili- 
tary Specification MIL-B-121-B for greaseproof- 
ness at lower coating weights than other resins of 
the same melt index and density. Adhesion, even 
with coatings as thin as 0.5 mil extruded at high 
rates, is excellent. Troublesome neck-in and curl 


problems are minimized ... polymer build-up at 
the die, virtually eliminated. 

PETROTHENE resin-coated board is tough, scuff- 
resistant... easy to print on and easy to seal over 
a wide temperature range. Packages made from it 
stay clean, smooth, sales-stimulating... with no 
leaking of contents...no grease wicking... no 
flaking off. 

For complete information on these resins and 
technical assistance in using them, write to U.S.L. 





NDUSTRIAL CHEMICALS CO. 

Div n of Nat ; tillers and Chemical Corp 
99 Park Ave., New York 16,'N. Y. 
Branches in principal cities 
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RESINS SUGGESTED FOR FILM EXTRUSION 


SUGGESTED 
APPLICATION GAUGE (MIL) ESSENTIAL PROPERTIES PETROTHENE RES} 


GLOWN FILM ....... Garment begs ................. -0.4t06.75...... Excellent draw-down, excellent clarity, high gloss, resistance to blocking, good slip. 207, 239, 240-62 


Soft-goods bags ................ .0.75 to 1.25..... High draw-down, high clarity, goed gloss, resistance to epeting, on stip, 112, 206, 207 
fair toughness caawes aduseveet 


Produce bags 


small : vessbnaee ol DW Diacbeoet Moderate toughness, clarity, gloss, resistance to blocking, good slip... Sens 205, 210 
small or large : ata ak ke Aes Very high toughness, clarity, gloss, resistance to blocking, good slip.. 
large BS WH Ba vc nvect High toughness, fair clarity, gloss, resistance to blocking, good slip ; 200, 205, 210 
Chemical packaging bags 
(drum liners) +e 8 We Bc ccunke Very high toughness, resistance to blocking, good slip , : : 200, 204 
Construction ; ‘ .4 to 6......5 ~.» - Extreme toughness ; ; ‘ ob aaate aiien 200, 301 
FLAT FILM, 
CAST & WATER 
QUENCHED Soft-goods ; .0.75 to 2.0..... High draw-down, clarity, gloss, resistance to blocking, good slip er 239, 112 
Overwrap o+> See OREM. ced Excellent clarity, gloss, resistance to blocking, high stiffness ; sais 218 
Breadwrap > a eee Excellent clarity, gloss, stiffness : : 218 
Produce bags Serre Excellent strength, clarity, gloss, resistance to blocking, goed slip 112 
Frozen vegetables ge to 25........ .Extreme toughness, low temperature flexibility.......... ; pike 200 
Skin packaging ; » 2) Seer Extreme toughness, good appearance P Ae ee a oe ‘ ee 205, 200 
AGRICULTURAL FILM Mulch Oe  B......8 Moderate toughness, high draw-down : ag ee 109-216, 201-22 


RESINS SUGGESTED FOR OTHER APPLICATIONS 


USE ESSENTIAL PROPERTIES SUGGESTED PETROTHENE RES! 


PAPER COATING Si .. Good draw-down, freedom from odor, good adhesion, grease proofness, heat sealability 
Aen kncaccne csc o6d6beebeses One 0 00cccteeeesbbeeentesées PPTTTTT TTT TTT TTT 203-2 
Highest resistance to permeability.............++. bis se cnpenccecuscorescen Sevvscessecccceve 205-15, 239-2 
Minimum “neck-in” ........+. ceecece PPITTITITITITIL TTT TTT Te coccee PrTTiTiTiT TT Titties 201-2, 201-63, 205-15 


WIRE AND CABLE COATING.. eeseeees «+ Excellent dielectric properties 
Excellent resistance to environmental stress cracking 
High frequency insulation, power cables... .......ccccecececccucccvnccceseus wrTTrTiTiTrTi 300-6 
Wire and cable jackets, where unusual stress crack conditions are encountered............+.4+> 300-200 
Primary insulation for telephone cables, general insulation where color coding is required........ 300-Color Code 
Good resistance to environmental stress cracking 
ae ee Se ae bone es ce nsabuhededteddndbanbeseete evecpeoesas 301-3 E 
High frequency coaxial cables; primary insulation for telephone cables, 
multi-conductor control cables, power cables.......cccccccecccsccccccccccecveseseseccese 301-6 pl 
Weather resistant wire and cable; neutral supported secondary and service drop cable........... 301-200 . 
cone hcbadeoainnbsdbbnadenss OEE 32: 301-202 Pp 
Primary insulation for telephone cables; general insulation where color coding is required........ 301-Color Code tc 
General-purpose applications 
Non-critical, non-specification insulation............scccesececscccecctvenes ouenecceebienita 302-6 m 
TY GROOMS TOOOER WIC... occ ccccccccccccccedcccccoses debeoacnecees PPTTTTTTTITT TTT Tiree 302-506, 304-516 es 
INJECTION MOLDING .. Fast flow, maximum stiffness ti 
Size: 
eS i cncnadassswcceccccccgeebecceceeniesesdseeceenvecouunenes bescocces 208 m 
Very large (> 20 oz), high resistance to low-temperature brittleness and shattering.............. 202 
eo. os ues sliinnbnd Subs coche cabana anerect 202, 203, 207, 208 tl 
Small (6 to 10 02)........+..-- pecbedeFeverececcreccesbcevesscntceecisaawindbarcsesaveré 201, 203, 206, 207, 239 Ww 
SED SOLD CU cp Ubcde ed bocccccesetcescsscccccedece cc cvsccsceuceebaswesevseess va 200, 204, 205, 240 
Be IIE GIG BUNUN parte cc ctcccccccccvccccececcccseesoces ceccee she cessoeesesbbesennene 101, 207, 208, 209-2, 241 L 
Best freedom from warp (low level of locked-in stresses)... 1... 06... cece cece nee eeeensereeeeneenes > 202 
BOTTLE BLOWING Ne oe Re a .. onncveeesconoecedbbedieercesce déudasbaemigueie ees 101, 102-2, 201, 206 W 
Highest environmental stress cracking resistence Cec eeeeeSesoecccosocccencececceseescoenseneseD oe 101, 102-2, 301 p 
THERMOFORMING .. Stiffness, chemical resistance, low water absOrption.........cccccccecccececeeceeeereseseesseeees . 205, 239 of 
SD PUMINUEIUD BD GOB. oc cc cccccccccccccccccccccccesececccccesccoccesccesessseeseeesees od 239, 301 
High stiffness and thin walis............++. PPTTTT TTTTTTTT PTT ritiiTitite? eee 239 
Optimum toughness and great flexibility. ........ccccccccccc stew ee ere eee eee een eeeeeneeneensenses 301 
Good balance of end properties. ......ccccscccccccseesscveereneseseess sees eseesesesesseesees wd 205 en 
PIPE EXTRUSION ; -ees ee MSE approved for potable water... ....ccccccccscccccccsccveverscsscssssesseeeeeressesssssseeses 102-216, 109-216 
Nonpotable water supplies .. 2... 0... cece sec cc esc r ee eeeeneeeerenseessseewns PPTTTTTTTTT ITT Tire 550-218 


DEE Gens s petsessdtsodaendae PPTTTTTTTITitiiTiie . ToPeTITITiTiirTi tiie 102, 102-216, 109-216 





FORM: Solid cubes approximately ' 
COLOR: All PETROTHENE type uw wvailable im various color as well as natural 
PACKAGING: 50-ibs. polyethylene coated multi-wall bag 10,000-ibs. collapsible 


——«e U. 5 | CHEMICALS ok 


TERMS: Net 30 day hem 
AVAILABILITY: Warehouse 0 ' } ] most major proc ng areas. Your r f 99 Park Ave, New York 16 N.Y 


U 1 Sale Office ¥ ou d i information on delivery date Branches in principal cities 
TECHNICAL SERVICE: For tech n ontact your near t U.S. 1. Sale Office 


Everywhere chemists are ex- 
ploring the way molecules are 
put together...putting atoms 
together in exact, predeter- 
mined relationships with 
each other .. . producing spa- 
tially-ordered molecules ... 
making useful products from 
these polymeric materials 


with designed-in properties for specific applications. 


Leader in this conquest of inner space is Montecatini, 
who developed the first stereospecific polymer, MOPLEN® 
polypropylene. The forerunner of a revolutionary class 
of plastic materials discovered by Giulio Natta of the 


@ Montecatini Trademark 


® from 


MONTECATINI 


milestone in the conquest 


of mnner space 


Polytechnic Institute of Mi- 
lan, MOPLEN® is being widely 
used in Europe and in the 
United States. 


Montecatini continues to ex- 
plore this new world of struc- 
tural chemistry ... is devel- 
oping new polymerization 
catalysts and producing new 


polymers with exciting potential as plastics, textile 
fibers and elastomers in the products of tomorrow. 


Wherever you are in the world, you can put these discov- 
eries to work for you. Look to Montecatini for MOPLEN® 
... and for new advances in the conquest of inner space. 


~-NOVAMONT 


General Representative: CHEMORE CORPORATION e Two Broadway, New York 4, N. Y. @ BO 9-5080 
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Reinforced Phenolic 
and Melamine 


MOLDING PLASTICS 


Assure your customer of 
trouble-free parts by sug- 
gesting Fiberite high im- 
pact molding compounds. 
Fiberite offers a complete 
range of reinforced phe- 
nolic and melamine mate- 
rials. High strength is 
obtained through the use 
of cotton, glass, and as- 
bestos fibers. Purchase 
your molding compounds 
from Fiberite performed 
to your size and weight 
specifications. 


Fiberite epoxies are the 
newest in the thermoset- 
ting family of molding 
materials. Excellent elec- 
trical characteristics plus 
extremely low water ab- 
sorption makes these ma- 
terials ideal for molded 
encapsulation. The Fiber- 
ite epoxies are easy to 
mold, have indefinite shelf 
life, and will give parts 
with resistance to all 
chemicals and dimensional 
stability. Fiberite epoxies 
offer the molder the op- 
portunity to show savings 
to the customer over 
potted encapsulation. 








Our research department is at your service. 


A resident Fiberite engineer is located near you to help with your 
inquiries. If development is necessary, Fiberite maintains a large 
research staff to formulate special materials and to provide specific 
product information. For complete service write the factory or call 
nearest representative. 








DETROIT OFFICE: LOS ANGELES OFFICE: NEW ENGLAND OFFICE: 
380 Hilton Rd., Lincoln 8-6017 1608 Hompstead, Apt. D, Oak Ridge Terrace, Danbury, 
CHICAGO OFFICE: Anaheim, California Conn., Pioneer 8-0684 
Railway Exchange Bidg., SAN FRANCISCO OFFICE: CANADA: 

Michigan Ave. at Jackson Bivd. Frank Slavins 930 O'Dell Way The Bakelite Co., 40 St. Clair 
Harrison 7-1164 Los Altos, California Ave., E., Toronto 7, Ontario 





Compression molded 
high temperature 
insulation materia 
for vital 
missile parts 


Mair 


Compression molded 


nose cone. 


Compression molded 


convergent cone. 


Fiberite has de- 
veloped formula- 
tions to meet engi- 
neering specifica- 
tions for these 
vital missile parts. 
Specifications call 
for erosion resist- 
ance, ablation 
characteristics, 
thermal insula- 
tion, dimensional 
stability and shock 
resistance at tem- 
peratures exceed- 
ing 5,000°F. 


Compression molded 


exit cone. 





Mednufacturers of Plastic Molding Compounds 
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DU PONT 
ENGINEERING 
MATERIALS 





acetal resins 
nylon resins 


polyethylene resins 


acrylic resins 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


VERSATILE 

ENGINEERING 

MATERIALS 

FOR SOLVING 

PRODUCT AND PRODUCTION PROBLEMS 
Here’s an idea chart describing outstanding 


properties and uses of four versatile plastic ® 
engineering materials by Du Pont. The fol- ! NJ] 
lowing pages give more specific data to help 

you select the exact resin you need. ACETAL RESINS 


These new, highly crystalline, stabilized forms of polymerized formaldehyde 
offer distinct performance and cost advantages in many products now made from 
die-cast zinc, cast and machined brass, and other metals and materials. Unique 
combinations of properties include the stiffness to permit design of parts with 
large areas and thin sections, the tensile and flexural strength to make them 
serviceable, plus excellent fatigue resistance. These and other properties suggest 
uses in a wide variety of shapes and sizes. DELRIN is readily processed on con- 
ventional thermoplastic equipment. The rapidly increasing number of applica- 
tions for DELRIN include gears, bearings, housings, valve parts, plumbing fixtures, 
sporting equipment, business machine components, household items, and cloth- 
ing fitments. 


mn NC. 4 eee 


NYLON RESINS 


Du Pont’s series of nylon resins have been tailored property-wise to help provide 
the exact resin required for a particular application. ZyTEL is noted for extreme 
toughness, abrasion resistance and strength. It has excellent flexibility at tem- 
peratures as low as —40°F., and is available in heat-stabilized grades that with- 
stand 200°F. for long periods of time. Other properties include ease of fabrica- 
tion, low coefficient of friction, high abrasion resistance, good electrical insulat- 
ing properties. Available in natural white and a variety of colors, ZYTEL is also 
being used in an increasing number of consumer products because of its light 
weight and ease of molding into complex shapes. 


ALATHON 


POLYETHYLENE RESINS 


ALATHON is the registered trademark for Du Pont’s wide variety of polyethylene 
resins. They feature different combinations of properties which permit choice of 
the most suitable resin for a given end use. ALATHON is easily formed in thin 
sections, is unaffected by mineral acids and most organic solvents, and has 
excellent dielectric properties at all frequencies. ALATHON has replaced non- 
ferrous metals in many uses where corrosion and weight are problems. Its many 
uses include unsupported film for packaging, agricultural, and construction uses, 
insulation and jacketing for wire and cable, flexible housewares, component 
parts in original equipment, pipe, and many types of industrial and consumer 
containers. 


LA JCCrT Ga 


ACRYLIC RESINS 


Well known for its outstanding optical characteristics and properties, decorative 
Lucite features excellent weatherability. It is strong, with a tensile strength of 
10,000 psi at 73°F. and a modulus of elasticity of over 400,000 psi at 73°F. 
Good chemical resistance has led to such industrial uses as hooks for electro- 
plating baths, transparent oil feeder cups and barrels for small pumps. LUCITE 
is noted for its use in such items as taillight lenses and parking lights. Decore- 
tively, it retains its beauty for years, and for this reason is used for jewelry 
and appliances. 





write for additional data 








write for additional data 
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Ring bearings molded of 
DEtRIn are tough, resilient 
with “springy” qualities and 
high resistance to abrasion. 


Turbine wheel and drive 

made of Zyte. for well- 

vacuum cleaner are 
thin-walled and strong. 


Closiire made of ALATHON 
has high functional value, 
fétains its toughness and 
flexibility in constant use. 


Weatherability is a must 
in marine lens of Lucite; 
it does not crack or craze, 
fesists most chemicals. 


DECORATIVE 


Head frame of shaver 
molded of De.rin is bril- 
liant, in sparkling color. Has 
attractive smooth finish. 


Silverware handles molded 
of black ZyTe. are hand- 
some and provide stunning 
contrast to sterling silver. 


Tablecloth made of ALATHON 
retains its characteristics 
despite creasing, crumpling 
and contact with food. 


» 


Dramatically styled taillight 
lens molded of Lucite com- 
bines function with beauty, 
stays bright for years. 


CHEMICAL 


Fishing reel housing, inte- 
rior parts and thumb plate 
of DELRIN won't corrode in 
salt-water atmosphere. 


Cams and gears molded of 
ZytTeL for X-ray film process- 
ing machine are unaffected 
by photographic chemicals. 


Flexible, disposable con- 
tainer for shipping liquids 
is inert to food chemicals, 
resists most mineral acids. 


Pump body of Lucite is 
strong, resists chemicals, 
and is transparent to show 
flow through it. 


ELECTRICAL 


Wafer switch made of 
DELRIN has low dissipation 
factor over fairly wide fre- 
quency ranges. 


Rotary switch of ZyTeL fea- 
tures strength, combined 
with necessary dielectric 
properties. 


—— a illllaee- 


Insulation and jacketing of 
ALATHON have excellent di- 
electric strength and mois- 
ture resistance. 


Luminaires molded of 
Lucite will not cloud, craze, 
or warp due to temperature, 
traffic fumes, or moisture. 


STRUCTURAL 


Automobile instrument 
cluster housings of DeLRiIn 
accept self-tapping screws 
and are strong and tough. 


eT 


Rifle stock molded of ZYTEL 
weighs 1/5 as much as 
wood. It’s chip-proof, water- 
proof and strong. 


Flashlight of ALATHON re- 
tains its toughness and flexi- 
bility in all climates. Has 
excellent impact strength. 


Juice dispensing unit made 
of tough, durable, transpar- 
ent Lucite is unaffected by 
citrus acids. 







































ELRIN 


ACETAL RESINS 


The fact that DeLRIN can be used to replace 
many metals, rubber, wood and glass, is based 
on a combination of premium properties. 
DeELRIN has a low coefficient of friction so 
that it can be used in bearing and similar 
applications with little or no lubrication. The 
resilience and fatigue strength of DeELRIN 
make it useful in applications requiring 
springiness and toughness. DELRIN retains 
these properties when exposed to wide varia- 
tions in temperature, humidity (very low 
moisture absorption), solvents and stress. It 
is available in a range of selected colors. 


TYPICAL APPLICATIONS 


A pump housing of Dern is light in weight, 
has a low coefficient of friction that greatly 
increases impeller life. A truck air hose cou- 
pling made of DELRIN replaces metal, is cor- 
rosion resistant and non-sparking for safety 
in hauling flammable materials; weighs less, 
costs less. For a model train one-piece cou- 
pler, the resiliency of DELRIN allows it to re- 
place a two-part assembly of coupler and 
metal spring. High-speed gears, rollers and 
cams for data indicator are tough and re- 
silient, out-wear steel vs. steel. A switch 
spring made of DELRIN is strong, durable 
and inexpensive, replaces copper-plated 
stamped steel. 
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FABRICATION 


The cost advantages offered by 
DELRIN stem from its ease of 
fabrication by injection and ex- 
trusion molding, in one-piece, in- 
tegral shapes, usually requiring 
no finishing operations. Part-to- 
part uniformity minimizes re- 
jects. Assembly can be simplified 
by standard techniques such as 
joining with mechanical fas- 
teners, spin welding, snap or in- 
terference fits. DELRIN will 
accept and hold self-tapping 
screws or press-fit fasteners. 
Products can be surface-textured, 
painted, vacuum-metalized or 
made in integral colors. DELRIN 
possesses the machinability 
needed for drilling, lathe turning, 
milling and automatic screw ma- 
chine operations, with conven- 
tional woodworking equipment. 
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TYPICAL PROPERTIES, 





PROPERTY ASTM NO. 





AVERAGE VALUES FOR “DELRIN" 













600 SERIES 
13% 
15% 
330% 
1.2 ft.ib./in. 
1.4 ft.ib./in. 


160 SERIES 
38% 
75% 
460% 
1.8 ft.ib./in. 
2.3 ft.Ib./in. 























Elongation 






Impact strength 
Izod 









14,700 psi 
10,000 psi 
7,500 psi 


Tensile strength 


and yield point 73°F. 


158°F. 





Compressive stress 
at 1% deformation 


at 10% deformation 






5,200 psi 
18,000 psi 
410,000 psi 
190,000 psi 
90,000 psi 
360,000 psi 
14,100 psi 
9,510 psi 
212°F. 
338°F. 
















73°F. 
Flexural modulus 170°F. 

250°F. 
100% RH 73°F. 


























Flexural strength 
Shear strength 













Heat distortion 264 psi 
temperature 66 psi 








Fatigue endurance limit, 
50 to 100% RH 70°F. 


100% RH 150°F. 


Water absorption, 
24 hours immersion 


equilibrium, 50% RH 
equilibrium, immersion, 77°F. 


5,000 psi 
3,000 psi 










0.12% 
0.2% 
0.9% 

































Specific gravity 1.425 
Rockwell hardness M94, R120 
Flammability 1.1 in./min. 
Melting point (crystalline) 347°F. 

















Flow temperature 363°F. 


Deformation under load 
(2,000 psi at 122°F.) 


Coefficient of linear thermal 
expansion 


Taber abrasion 
(1000 gm. load, CS-17 wheel) 


Thermal conductivity 
Specific heat 


0.5% 









4.5 x 10-5 per °F. 
















20 mg/1000 cycles 

1.6 BTU/hr./sq. ft./°F./in. 
0.35 BTU/Ib./°F. 

178,000 psi 
0.35 
















Modulus of rigidity 











Poisson's ratio 


Dielectric constant, 73°F., 
102-108 cps 


Dissipation factor, 73°F., 
102-105 cps 













D150 3.7 




















D150 .004 








































Dielectric strength, short time D149 500 V/mil 
Volume resistivity D257 6 x 104 ohm/cm 
Resistivity D257 2 x 1033 ohm 












Arc resistance D495 129 seconds (burns) 





























P factor at 73°F. Room Temp. 122°F. 

Water 1.9 CCl, 1.2 5.7 

Ethanol 0.2 Toluene 2.6 2.8 

Permeability: § § Freon@ 12-114 (20/80) <0.2 Resistance Acetone 49 2.6 

Methy! salicylate 0.3 tate Alcohol 2.2 1.9 

(gms loss /24 hrs. /100 in.? area /mil thickness. Determined on bottles with 35-50 Ethy! acetate 2.7 2.9 
mil wall thickness.) (% wet. gain 12 mo. total immersion. Vol. change proportional to wat. change.) 


(1) These values are representative of those obtained under standard ASTM conditions and should not be used to design parts which function under 
different conditions. Since they are average values, they should not be used as minimums for material specifications. 





ZYTEL 


NYLON RESINS 


Du Pont’s family of ZyTet nylon resins offer a wide 
range of properties. All compositions of ZYTEL are 
readily formed into complex shapes by injection mold- 
ing; are strong, tough and resilient, even at tempera- 
tures as low as —40°F. Heat stabilized grades may be 
used for operations at temperatures as high as 250°F. 
ZYTEL requires little or no lubrication, resists abrasion 
and withstands the effects of common solvents, al- 
kalies, dilute mineral acids and most organic acids. 
Color stability is good, texture is attractive. ZYTEL 
has useful dielectric properties. 


TYPICAL APPLICATIONS 


Special wire insulation and jacket, made from ZyYTEL 
for use in airport runway lighting system withstands 
heat, cold, and weathering. Oxygen mask of ZYTEL is 
tough and resilient, easily molded. Gears, sprockets 
and roller of ZYTEL operate quietly, have long wear- 
ing surfaces and excellent impact strength. Shower- 
head made from ZyTet is unaffected by sudden 
changes from hot to cold, will not build up mineral 
deposits or corrode. Rotary switch of Zyrer elimi- 
nates need for lubrication, has good dielectric strength. 


FORMULATIONS 
and FABRICATIONS 


A wide range of formulations of ZyTEL is available, 
each type having special properties for various kinds 
of applications. Examples: Zyre. 42 combines good 
extrudability with maximum strength, highly desirable 
for tubing; ZyTe. FE2345 is a transparent resin for 
injection, blow-molding or extrusion; ZyTEL 105 is a 
weather-resistant, black nylon resin specially devel- 
oped for outdoor use. Other formulations of ZyTEL 
feature low moisture absorption, extra flexibility, void- 
free molding for thick sections. Parts made from 
ZyTEL may be molded in color or colored by immer- 
sion in boiling dye solutions similar to those used for 
household fabrics. 


ZyTet nylon resins may be extruded or injection 
molded either as solid parts or around metal inserts. 
Abrasion resistant ZYTEL can be applied as jacketing 
or insulation to wires either directly or over other 
primary insulating materials. Rod and stock forms 
may be easily machined with high-speed steel tools 
ground to produce minimum drag. Where dimensional 
stability is vital, machined parts should be stress- 
relieved. Components of ZyTEL can be spin-welded. 








TYPICAL PROPERTIES, 
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POLYETHYLENE RESINS 


ALATHON polyethylene resins are colorless, translucent and 
essentially odorless and tasteless. Few materials have such 
outstanding electrical insulating properties as ALATHON. Its 
water absorption and rate of water-vapor transmission are 
low. ALATHON is easily moldable in colors, can be produced 
as film or used as coating. Electrical resistivity is high, 
power-loss factor and inductive capacity are low. ALATHON 
remains flexible at low temperatures, will not become brittle 
at temperatures as low as —95°F. ALATHON is inert to most 
solvents and chemicals (including food acids) at room tem- 
perature, and can be sterilized in scalding water. 


TYPICAL APPLICATIONS 


Flexible pipe of ALATHON withstands repeated cycles of 
freezing and pressures, and contact with corrosive soil chem- 
icals. The flexible spout made from ALATHON features good 
form stability, has excellent chemical and water resistance. 
Automobile carpeting backed with ALATHON to permit pre- 
forming, saves the expense of cutting and fitting, saves time 
and gives long wear at low production cost. Flexible, strong 
cable clamps of ALATHON resist vibration and resist the 
effects of grease, water and acids. 


FORMULATIONS 
and FABRICATIONS 


ALATHON polyethylene resins are available in a number of 
formulations and densities, each designed for specific appli- 
cations. It is supplied in the form of %” cubes and rods. 
Easily formed in thin sections, molded objects of ALATHON 
are fabricated by injection molding, compression molding, 
or blow molding. Solid shapes of ALATHON may be machined 
from bar stock, rod or tube using the standard tools and 
techniques used in working soft metals. ALATHON may be 
applied to paper, cloth, or other flexible materials by extru- 
sion coating. Sheeting may be vacuum-formed. Separate 
pieces are joined by heat welding or spin welding. 





TYPICAL PROPERTIES, PACKAGING WITH ALATHON® 
property units | methods 


hogar»: There is an ALATHON polyethylene resin specifically de- 
signed for every packaging need. The molecular structure 
of each resin is carefully controlled during manufacture 
to give it certain characteristics required in specific end 
uses. For example, ALATHON 20 has high stress-crack 
resistance and impermeability. ALATHON 16 has excellent 
adhesion and good draw rate for paper coating. And so 
on through the various applications of film, molded 
products and coatings. 

















BASIC OUTSTANDING PROPERTIES 
CHARACTERISTICS AND 
; pom RECOMMENDED APPLICATIONS 
Flow °F. D569-48 | 201 (7) | J — 
Coefficient of linear therrnal expansion per °F. 0696-44 9x 10-4 
t , stiff- 
th Thermal conductivity (4) 8.T.U. /hr. /sq. ft. / °F. /in. 1.7 21 0.923 Very quad Wensperenty, 9 


ness and impermeability @ Film, 
molded containers, bottles 


Specific heat (0-100° 6 range 0.55 
Deformation under load, 122°F., 2000 Ib. /sq. in. % 0621-51 0.6 (5) 





Good toughness and flexibility. 
18 0.914 Shrinkable film e Film, molded 
articles 


Heat-distortion temperature, 66 ib. /sq. °F, D648-56 121 





characteristics, 
40 O82S goed impervacodilty and grenne 
resistance @ Coatings 





Outstanding gloss and molding 
characteristics, very good imper- 

20.0 0.923 meability and stiffness e Molded 
containers, closures 





Outstanding resistance to envi- 

tal stress ki g, good 

24 0.920 impermeability e Molded containers ; 
blown bottles ; closures 








index of 


Very good toughness, good imper- 
3.0 0.921 meability, stiffness and transparency 
e Molded containers, bottles 





Outstanding transparency and 
3.4 0.921 gloss, good impact strength e 
Film 





Exceptional stiffness, gloss and 
0.6 0.930 resistance to environmentai stress 
cracking e Thermoforming 





Very high stiffness, sparkling clarity. 

high heat-distortion temperature e 

3.0 0.930 Film, blown bottles, coatings, 
molded containers 





Outstanding impermeability, stiff- 


ness and gloss, very good molding 
12.0 0.930 characteristics (high flow, short 
cycle) e Molded containers 


COMPOSITIONS OF ““ALATHON’’ “A” refers to base resin with added slip. 
Footnotes: Tests have been performed by ASTM methods uniess otherwise indicated. Data shown ALATHON 10A, 16A and 34A are also available. 
are average values and should not be used for specifications. 


(1) Other compositions of ‘‘Alathon” are available fer special requirements. The type shown here 
is the most widely used at the present. The properties shown here apply to standard compositions. 


(2) “Alathon”’ 5 differs from ‘“‘Alathon" 10 in the fact that the former contains an anti-oxidant. 
(3) Hardness of “‘Alathon” determined by Shore durometer. 
(4) Thermal conductivity measured by Cenco-Fitch apparatus. 


(5) Deformation under load for ‘‘Alathon’” determined at 100 Ib./sq. in. (standard for non-rigid 
plastics). 


(6) The outdoor durability of black-pigmented “‘Alathon”’ is excellent. UG a 5. narar? 
(7) Softening point, Vicat. 


BETTER THINGS FOR BETTER UVING . .. THROUGH CHEMISTRY 
(8) ASTM method D412-51T, die. C. 





Volume production of Fresnel lenses used to 
direct light from table lamps is made possible 
by moldability of Lucire. This ability to fill a 
mold exactly is needed to reproduce precise 
details of combination dies. Magnifying spirit- 
level vials of Lucire resist breakage, remain un- 
affected even when used near wet paints. 


LUCITE 


ACRYLIC RESINS 





No 
Postage Stamp 
Necessary 
If Mailed in the 
United States 


Postage 
Will Be Paid 
by 
Addressee 


BUSINESS REPLY MAIL 


FIRST CLASS PERMIT NO. 9, WILMINGTON, DEL 


E. I. DU PONT DE NEMOURS & CO. (Inc.) 
ADVERTISING DEPARTMENT 

NEMOURS BUILDING, ROOM 2507 
WILMINGTON 98, DELAWARE 











| am interested in evaluating these materials for 
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TYPE OF BUSINESS. 


““Delrin’’, ‘‘Alathon’’, “‘Lucite’’ and ‘‘Zytel’’ are registered trademarks of E 





du Pont de Nemours & Co 


(Inc.) 

















property 


Coefficient of linear thermal expansion 
(0-100°F., aver. )*) 


thermal 


Thermal conductivity 


Specific heat 
Deformation under load, 


2000 psi 24 hours, 122°F. 


Heat distortion temperature 264 psi 


66 psi 


Index of retraction 
optical Dispersion 


Luminous transmittance, 0.125 in. 


Haze 


TYPICAL PROPERTIES, 





“LUCITE” 















































A.S.T.M.| “LUCITE”’ “LUCITE” 
units method 40 and 140 | 29 and 129 | 30 and 130 
in./in./°F. D696—44 3x 105 4x 105 4x 105 
B.T.U./hr./ 
sq.ft./°F./in. }Cenco-Finch 1.4 1.4 1.4 
0.35 0.35 0.35 
per cent D621—51 0.3-0.4 0.7 
¥. D648—45T 202 180 166 
_ > D648—45T 216 190 175 
<4 
Ee te Be — Y “4 
No D542—50 | 1.489-1.493 ]1.489-1.493 }1.489-1.493 
(Mp-1)/(ng-ne) 49 49 49 
per cent D791—54 >9z >92 >92 
per cent D1003—52 <3 <3 <3 





(1) Data shown are average values and should not be used for specifications. 
(2) For 0.125 in. thick specimens. For 0.0625 in. thickness, values are approximately 


50% higher. 


(3) For 0.125 in. thick specimens. Thicker specimens give greatly reduced rates 


by this test. 


(4) Apparent expansion is influenced as much by conditions under which specimen was 
prepared as by temperature change; hence, these values are useful only as guides 











Except for optical tests, all specimens were 
annealed under following conditions : 





Anneeling Temp. 
L 30 & 130 
29 & 129 
L 40 & 140 


140°F. 
160°F . 
180°F . 


Annealing Time 
yy” thick 2 hrs. 
Ys” thick 4 hrs. 


FORMULATIONS 
and FABRICATIONS 


Lucite is available in a range of 
molding powders with a variety of 
molding characteristics and proper- 
ties and a broad selection of trans- 
parent, translucent and opaque 
colors. Powders are granular, %” 
cubes for injection molding, or min- 
ute, spherical granules for com- 
pression molding. There are also 
resins for extrusion and LucITE 
acrylic sirup. Lucite acrylic sirup 
is hardened by vinyl-type polymer- 
ization. It is reinforced with glass or 
organic fibers. 


Molding powders of LuciTE may be 
fabricated either by injection mold-. 
ing, compression molding or extru- 
sion. Molded LuciTE may be shaped 
with woodworking equipment in 
much the same way as wood or soft 
metal. Pieces may be joined by ce- 
menting, heat or spin welding as 
well as with screws, rivets and other 
fasteners. LUCITE may be decorated 
with paint, stains, silk-screen de- 
signs or by sand blasting, carving 
or etching. Resins are available in a 
wide range of colors, and certain 
pigments or dyes may be added be- 
fore molding. 
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For more information, write or call the nearest Du Pont District 
Office listed below, or: E. I. du Pont de Nemours & Co. (Inc 
Polychemivals Department, Wilmington 98, Delaware. 


DISTRICT OFFICES 


13000 W. Seven Mile Road 2930 E. 44th Street 350 Fifth Avenue 
Detroit 35, Michigan Los Angeles 58, California New York 1, New York 
UNiversity 4-1963 LUdlow 2-6464 LOngacre 3-6400 
818 Olive Street 140 Federal Street 1616 Walnut St 
St. Louis 1, Missouri Boston 10, Massachusetts Philadelphia 3, Penna 
CEntral 1-8532 HAncock 6-1711 KIngsley 6-4600 
7250 N. Cicero Ave., Lincolnwood 
Chicago 46, Illinois INdependence 3-7250 


In Canada: Du Pont of Canada Limited, Box 660, Montreal, Quebec 
General Export: E. 1. du Pont de Nemours & Co. (Inc.), Wilmington 98, Delaware 
Attention: Export Section 





The Du Pont Company assumes no obligation or liability for any advice furnished . 

by it, or remuits obtained with renpect to these products. All such advice is given Du Pont’s Polychemicals Technical Service Laboratory (above) at Chestnut Run, Delaware, 
and accepted at the buyer’s risk. Du Pont warrants that the materials themselves where a continuing study is being made of Du Pont plastic engineering materials. Here we 
do not infringe the claims of any United States patent, but no license is implied continue to develop these products, to study new uses, and to help our fabricator customers 
nor is any further patent warranty made and their customers get full value in terms of their specific product needs 


Printed in USA 
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QUALITY GRADES 


HIGH IMPACT 


MEDIUM 


CRYSTAL 





in bulk 
by RAIL or TRUCK 


Simplification of material handling, re- 
duction in product storage space, savings on shipping container costs, and 
labor costs in filling and moving small expendable containers add up to a 
considerable saving which can be passed on to the fabricator through Cosden's 
rail and truck bulk shipment methods. A complete explanation of the bulk 
shipment methods, the economics, and advantages are available in a new 
12 page booklet just published by Cosden. Write for your free copy today. 

Cosden produces polystyrene from natural resource to finished product 
in the only completely integrated plant in the industry. Compare the controlled 
quality of Cosden's ‘“Jewel-sheen’’ polystyrene, available in general purpose 
and high impact grades. 

Many molders have already made the switch to bulk. Why don't you 
investigate soon? 

One of our experienced representatives would like to discuss with you 
our product and the feasibility of bulk handling facilities for your plant. 
Write Box 1311, or call AMherst 4-4661, Big Spring, Texas. 
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COSDEN (ii 


PETROLEUM CORPORATION 


Big Spring, Texas 
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Over 30 years’ service to the Plastic and Rubber Industry ... there’s an office near you! 


AKRON 9, OHIO CHICAGO 45, ILLINOIS HANOVER, GERMANY PARIS 2eme, FRANCE 

790 E. Talimadge Ave. 2947-51 W. Touhy Ave. Bodekerstrasse No. 22 Rubber & Plastics, S.A. 
HEmlock 4-4124 Rogers Park 1-5615 Telephone: 2-6212 78 Rue de Richelieu 

NEW YORK 22, NEW YORK EAST ST. LOUIS, ILLINOIS Telephone: Richelieu 78-93/94 
460 Park Avenue 14th and Converse Streets LONDON E.C. 3, ENGLAND 

MUrray Hill 8-4774 BRidge 1-5326 ibex House, Minories BRUSSELS, BELGIUM 


Telephone: Royal 4989 Rubber & Plastics, S.A. 
BOSTON 16, MASSACHUSETTS LOS ANGELES 17, CALIFORNIA Galerie Louise 43 B 
738 Statler Building Texaco —t ORANGE, TEXAS Telephone: Brussels 11-02-76 
Liberty 2-2717 3350 Wilshire Boulevard P. O. Box 1209 
DUnkirk 5-3018 TUxedo 3-4338 KOLN-LINDENTHAL, GERMANY 
Helmbacherstrasse 13 
Telephone: 41-44-41 





inquiries invited 


BELDING CORTICELLI 








PROPERTIES CHART 


‘ 


Tensile strength, 73°F. PS! 
Ultimate elongation, 73°F. % 
Modulus of elasticity, 73°F. PSI 
impact strength, Izod, 73°F. FT. LB/IN. 
Flexural strength, 73°F. PS! 
Flexural modulus 
Rockwell hardness 
Linear coefficient of expansion, °F 
Specific heat, CAL./G./*F. 
Deformation under load, 73°F. 2000 PSI, % 
Heat-distortion temperature, 264 PSI, °F. 
66 PSI, °F. 

Dielectric strength, short-time, V/MIL 

step-by-step, V/MIL 
Volume resistivity, OHM-CM 
Dielectric constant, 60 cycles 

10° cycles 

10° cycles 
Power factor, 60 cycles 

10° cycles 
10* cycles 

Melting point, °F. 
Water sorption, % 
Specific gravity 
Clarity 


‘ 800 
PROPERTY, UNIT & TEST METHOD SERIES 


1100 
SERIES 
D638 3,850-6,500 8,500 
D638 400 100 
D638 30,000 185,000 

> 16 3.5 
0.4x 10° 1.51 x 10° 
50 (A Scale) 

0.00010 
0.40 0.58 
6.20 2.02 


129 
342 425 
244 

15x10" 2x 10" 
9.3 
77 
4.0 
0.19 
0.13 
0.08 

284-298 
9.5 
1.09 

transparent 


6601-F Teflon 100-10F 
(glass 


reinforced 
nylon) 
14,000 
1.5 
1,130,000 
2.1 
23,200 
9.23 x 105 


0.12 
> 518 


495 
410 
5.2 x 105 
4.0 
3.8 
3.4 
0.017 
0.020 
0.022 
486-489 
11 
1.32 


translucent 
to opaque 


reinforced 
Tefion* 100) 
2,300 


115,000 
3.10 


156,000 


2.17 
opaque — 








*Registered Du Pont trademark 


BCI INDUSTRIES :- 1407 Broadway, New York 18, New York 
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Alkyd molding compounds 


By J. T. LONG* 


A ocecviais classified as alkyd 
molding compounds are formu- 
lated from polyester resins and 
are characterized by excellent arc 
and heat resistance, dielectric 
qualities, and dimensional sta- 
bility. They contain no highly 
volatile monomer, so they can 
usually be transported, stored, and 
handled in the same manner as 
conventional thermosetting com- 
pounds. 

Alkyds are primarily used for 
electrical applications (as insula- 
tion). However, the development 
of a variety of alkyd materials 
over recent years has widened this 
field to encompass electronic, 
power circuit, and automotive ig- 
nition applications. 

Alkyd molding compounds can 
be divided into three types, clas- 
sified by physical form before 
molding: granular, putty, and 
glass-reinforced. These  differ- 
ences extend to the selection of 
filler and thus to the mechanical 
strength of each, as well as the 
molding method to be used. 


Granular types 

Mineral or modified mineral 
fillers can be used to compound 
the free-flowing granular mate- 
rials. They have the same fast 
curing characteristics and low- 
pressure requirements common to 
all alkyd materials and due to 
their physical form, they are very 
well suited for high-speed, fully 


* Tech. Service Dept., Allied Chemical Corp., 
Plastics and Coal Chemicals Div., Toledo, Ohio 
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automatic, or semi-automatic 
molding operations. Compounds 
are available within this group 
which are self-extinguishing, and 
some have improved high hu- 
midity performance. 

One of the major electronic ap- 
plications for granular alkyd com- 
pounds is vacuum tube bases. The 
high dry-insulation resistance of 
the material is particularly useful 
in special tube bases where the 
electrical leakage between pins 
must be kept at a minimum. Other 
uses for granular-type alkyd in- 
clude automobile ignition systems, 
where retention of good dielectric 
characteristics at relatively high 
temperatures is a factor, radio and 
television components, trans- 
former boards, and small switch- 
gear. 


Putty types 

Alkyd putty has found wide- 
spread use in one major applica- 
tion: encapsulation of small elec- 
tronic components by molding. 
Putty-like materials are available 
for the encapsulation of resistors, 
capacitors, coils, transformers, and 
other small electronic devices 
where delicate inserts are to be 
molded within a protective shell. 

This specific use of alkyd putty- 
type material has become espe- 
cially popular because of its ex- 
cellent electrical and thermal 
properties which result in high 
functional efficiency of the unit in 
a minimum space, and its low- 
pressure molding characteristics 


Glass-reinforced alkyd 
with excellent mechanical 
properties is used in criti- 
cal components of these 
rotary switches. Miniature 
(right) meets same per- 
formance specifications as 
standard switch (left) 


which prevent distortion of the 
subassembly during molding. 
Usually, this alkyd type is ex- 
truded into ribbons prior to the 
molding process, and usually is 
molded in lightweight, air-oper- 
ated arbor presses. 


Glass-reinforced types 


Fibrous glass and other fibrous 
fillers are used in alkyd com- 
pounds for the molding of larger, 
heavy-duty parts where a com- 
bination of high strength, superior 
dimensional stability, good elec- 
trical properties, and heat resist- 
ance is required. They can be 
readily plunger or compression 
molded. 

This alkyd type found initial 
success in defense equipment ap- 
plications, where its high impact 
strength permitted parts molded 
of it to operate effectively under 
the shock conditions caused by 
gunfire. Commercial applications 
now include computer compo- 
nents, circuit breakers, signal light 
and fuse holders, motor end bells, 
rocker rings, and blower housings, 
as well as various types of switch- 
gear components. 


Alkyds in general 


All alkyds are characterized in 
their molding behavior by at least 
three very significant features: 

1) No liberation of volatiles 
during the cure. 

2) Extremely free flow of the 
resin binder. 

3) Fast cure at molding tem- 
peratures. 

As a result of this behavior, a 
straight mold close without 
“breathes” is used. Free initial 
flow indicates the use of positive 
or semi-positive molds rather than 
the flash types. Complete cure can 
be effected at recommended 
molding temperatures in periods 
as short as 15 sec. for small parts 
with thin cross-sections; molding 
pressures can be as low as 500 
p.s.i. for general-purpose mate- 
rial, up to 2,000 p.s.i. for impact 
grades. Typical molding tempera- 
ture is 300° F. 
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TABLE |: Properties 


of three types of alkyd molding compounds 





Properties 


Molding properties 
Bulk factor 
Mold temp., °F. 
Molding pressure, p.s.i. 
Mold shrinkage 
(cold piece from 
cold mold), in./in. 


Properties of molded piece 


Physical 


Specific gravity 
Water absorption, 24 hr. @ 23° C., % 
Heat resistance, max., °F. 
Long periods 
Limited periods 
Short periods 
Heat distortion temp., 264 p.s.i., °F. 
Coefficient of linear thermal 
expansion/°F. 
Thermal conductivity, 
g-cal/(sec.) (cm.*) (°C./cm.) 
Flammability (self-extinguishing? ) 


Mechanical 


Impact strength, Izod 

ft.-lb./in. of notch 
Compressive strength, p.s.i. 
Flexural strength, p.s.i. 
Tensile ‘strength, p.s.i. 
Modulus of elasticity, p.s.i. 
Barcol hardness 


Electrical 


Arc resistance, sec. 
Dielectric constant 
60 cycles 
1 megacycle 
Dissipation factor 
60 cycles 
1 megacycle 
Dielectric strength, v./mil 
Short time 
Step-by-step 


A.S.T.M. Test 





Method Granular 
D392-38 1.85-2.05 
— 270-330 
— 1000-1500 
_ 0.004-0.007 
D792-50 2.17-2.20 
D570-57T 0.05-0.08 
— 275 
— 300 
— 325 
D648-56 350-400 
D696-44 10-3010°6 
— 15-25 1074 
D635-56T Yes 
D256-56 0.30-0.35 
D695-54 16,000-20,000 
D790-49T 6,000-9,000 
D651-48 3,000-4,000 
D790-58T 2.1-2.6X<106 
— 60-70 
D495-58T 180 plus 
D156-54T 
5.7-6.2 
4.7-5.0 
D150-54T 
0.040-0.050 
0.017-0.020 
D149-55T 
350-400 
300-350 


S1 
270-330 
400-800 


0.004-0.008 


2.05-2.15 
0.10-0.15 


250 

300 

325 
350-400 


10-30 10-6 


15-25<10-4 
Yes 


0.25-0.35 
20,000-25,000 
8,000-11,000 
4,000-5,000 
2.0-2.7< 106 
60-70 


180 plus 


5.4-5.9 
4.5-4.7 


0.030-0.045 
0.016-0.022 


350-400 
300-350 


reinforced 


Glass-fiber 


9-11 
270-330 
1500-2000 


0.001-0.004 


2.02-2.10 
0.07-0.10 


300 
350 
400 
>400 


10-30 10-6 


8-1210-4 
Yes 


8-12 
24,000-30,000 
12,000-17,000 

5,000-9,000 
2.0-2.5106 
70-80 


180 plus 


5.2-6.0 
4.5-5.0 


0.020-0.030 
0.015-0.022 


350-400 
300-350 





ALKYD MOLDING COMPOUNDS 


197 











Allyl resins 


T.. principal allyl resins are 
prepolymers of diallyl phthalate 
(e.g., Dapon') and diallyl isoph- 
thalate (e.g., Dapon M'). These 
are thermosetting resins which 
cure with peroxide catalysts by 
addition polymerization to a highly 
cross-linked, heat- and chemical- 
resistant product with exceptional 
insulation resistance an@ dimen- 
sional stability. The most com- 
mon use has been as a molding 
material (when compounded with 
filler and catalyst) for electrical 
and electronic components which 
are subjected to extreme environ- 
mental conditions. Other principal 
uses are in the production of 


glass-fiber reinforced industrial 
laminates and for decorative 
laminates. 


Compression and transfer mold- 
ing compounds are available in a 
full range of colors, including pas- 
tel shades, which are stable at 
elevated temperatures and qualify 
for use under rigid military speci- 
fications. 

Industrial laminates are charac- 
terized by the same excellent 
strength and electrical property 
retention after prolonged periods 
of exposure to high heat and 
humidity. They are fabricated by 
simple techniques at low pres- 
sures from stable prepregs which 
can be readily formulated to meet 
process and product requirements. 

Decorative laminates, based 
upon diallyl phthalate resin, have 
beauty, coupled with impact-, ab- 
rasion-, and chemical-resistance, 
and dimensional stability. 

Diallyl phthalate, diallyl iso- 
phthalate, and diallyl chlorendate 
monomers are used as adjuncts 
with the prepolymers. 


Chemistry 


Diallyl phthalate resin is a rela- 
tivély linear partial polymer of di- 
allyl phthalate (C.H.(CO-CH:CH: 
CH:)2. This resin is a dry free- 
flowing white powder which is 
soluble in most common solvents. 
Under heat and pressure, it soft- 
ens and flows (as in molding and 





*Technical Director, Dapon Dept., Food Ma- 
chinery & Chemical Corp., 161 E. 42 St., New 
York 17, N. Y. 
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By LEO BURNETT* 


laminating) and cross-links to 
a three-dimensional insoluble 
thermoset resin. Unlike mela- 


mines, ureas, and phenolics, the 
polymerization and cross-linking 
proceed by an addition reaction 
without evolution of gases or 
water vapor (no loss of weight 
during cure). Common peroxide 
catalysts are effective but ter- 
tiary butyl perbenzoate is pre- 
ferred. 

Thus, the entire backbone 
structure of the fully cured poly- 
mer is hydrocarbon in nature, in- 
cluding the cross-links. The free- 
dom from ester linkages along the 
chain backbone contributes to the 
observed resistance to extreme 
environmental conditions of heat, 
humidity, and chemicals, alone or 
in combination. 

Diallyl phthalate prepolymer is 
in a sense a “B” stage resin which 
at room temperature does not fur- 
ther polymerize even when mixed 
with catalyst. At molding tem- 
peratures, however, polymeriza- 
tion (cure) is normal and rapid. 
Thus, storage stability of com- 
pounded molding material pre- 
pregs for industrial laminates or 
impregnated papers for decora- 
tive laminates is almost in- 
definite. Samples held as long as 
five years have remained un- 
changed and as reactive to heat 
and pressure as before storage. 

In forming the prepolymer the 
shrinkage has been substantially 
completed. In the change from 
prepolymer to fully cured resin, 
which occurs during final process- 
ing, very little shrinkage takes 
place. 

Diallyl isophthalate prepolymer 
is used where molded pieces 
or industrial laminates of still 
greater heat resistance are re- 
quired. All other properties are 
practically unchanged. 

Allyl monomers such as diallyl 
phthalate, diallyl maleate, and tri- 
allyl isocyanurate have found use 
as cross-linking agents to increase 
heat resistance and improve phys- 
ical properties when used as a 
replacement for styrene in unsat- 
urated polyesters. Diallyl chlor- 
endate is a difunctional monomer 


containing 45% chlorine. It co- 
polymerizes with polyesters and 
diallyl phthalate prepolymer res- 
ins to form stable molding ma- 
terials with great flame-resistance 
and the excellent electrical and 
physical properties of the unmodi- 
fied resins. 


Processing 

Molding compounds are formed 
by thoroughly mixing prepolymer 
resin (either the 
isophthalate) with 
catalyst, pigment, and filler. Com- 
pounds are available from sup- 
pliers which contain mineral (as- 
bestos), short or long glass fibers, 
Orlon or Dacron, alpha-cellulose, 
or combinations of fillers required 
to impart specific properties in the 
finished molded article. Flame- 
proofed compounds are also avail- 
able. 

For industrial laminates, pre- 
pregs are made by saturating glass 
cloth in a solution containing pre- 
polymer, monomer, catalyst, and 
inert filler, if desired. A stable, 
storable prepreg is obtained suit- 
able for bag or compression mold- 
ing; formulations can be tailored 
by suppliers to laminators’ proc- 
essing techniques. 

Decorative laminates use over- 
lay and printed pattern papers 
which have been saturated in a 
solution of resin prepolymer and 
catalyst. These papers and their 
use are described in more detail 
below. 


ortho  o1 
monomer, 


Properties 

Typical properties of diallyl 
phthalate molding compounds are 
shown in the Plastics Properties 
Chart, opposite p. 600. 

The combination of excellent 
characteristics shown in molding 
compounds are shared by the in- 
dustrial and decorative laminates. 
Heat resistance for continuous 
service is outstanding even for 
thermosetting resins, ranging from 
350 to 400° F. for diallyl phthalate 
compounds and from 450 to 500° 
F. for diallyl isophthalate resins. 
Electricals are excellent (insula- 
tion resistance, low loss factor, 
are resistance) and stable even 
under conditions of high heat and 
humidity. Chemical resistance is 
excellent. As a result, water ab- 
sorption is low and dimensional 
stability excellent. A molded piece 
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submerged in oil at 300° F. for 120 
hr. was unaffected in appearance, 
weight, or dimension. 


Molding compounds 
Diallyl phthalate 
well-known and widely used for 
molding in the electronics field. 
The most sought-after properties 
of the molding resins are very 
low moisture absorption with ex- 
cellent electrical properties. The 
stability of these filled compounds 
in varying humidity conditions 
and at elevated temperatures al- 
tight 
specifications for electrical prop- 
erties. Diallyl phthalate molded 
parts can withstand continuous 
service at 350 to 400° F.; diallyl 
isophthalate compounds are usable 


resins are 


lows them to meei very 


from 450 to 500° F. Another out- 
standing characteristic is the 
chemical inertness of these mold- 
ing materials with metals. This 
fact, coupled with the negligible 
post-molding shrinkage, has made 
the most complex insert molding 
possible with freedom from cor- 
rosion and dimensional change. 

Currently, many connector and 
potentiometer manufacturers use 
diallyl phthalate for cases, bodies, 
and, in one instance, as a conduc- 
tive plastic element in a potenti- 
ometer. Other uses are being 
found in colored appliance handles 
which resist color changes at 
elevated temperatures. Impact 
strengths up to 6 ft. lb./in. of 
notch are obtained by using long 
glass fibers as the reinforcement. 


Diallyl phthalate compounds 
can be molded using normal trans- 
fer and compression molding 


techniques. Compounds soften and 
flow readily and temperatures be- 
tween 275 and 325° F. produce 
pieces with excellent gloss and 
mold fill-out. Hot strength and 
mold release are excellent. 


Industrial laminates 

The use of diallyl phthalate pre- 
impregnated fibrous glass cloths 
has also increased markedly in the 
last year or two. The aircraft in- 
dustry, in particular, has used 
pieces molded from diallyl phthal- 
ate prepregs where performance 
requirements cannot be compro- 
mised. 


Essentially, the process involves 





Dially! phthalate for molding and laminating 


Body of electrical connector 
is molded of diallyl phthal- , 
ate, which exhibits excel- 

lent insulating properties 
even under humid condi- 
tions; 50 metal contact 


elements are molded-in 


Two techniques for produc- 
ing dially! phthalate lami- 
nates: the clear DAP over- 
lay can be laid directly over 
wood veneer surface (top, 
left) or a DAP-saturated 
printed paper and a clear 
overlay can be laid over 
hardboard to create a sim- 
ulated veneer surface (bot- 
tom left). Glossy surface is 








imparted by mirror-smooth 
stainless steel caul (bot- 
tom). (Top photo, Jasper 
Wood Products Co.; bottom, 
Sauder Woodworking) 


Low-friction characteristics 
of diallyl phthalate sur- 
faces assure minimum wear 
in precision potentiometer 
in which metal wiper rides 
on molded ring of carbon- 
filled material, (Photo, New 
England Instrumen? Co.) 
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laying up a_ resin-impregnated 
cloth on a plaster or metal-filled 
epoxy mold. Formulation is ver- 
satile because flow can be ad- 
justed by the ratio of monomer to 
prepolymer. Flame-resistant for- 
mulations are available with 
equivalent physical properties. 
No liquid resin is needed, which 
considerably reduces handling 
problems. Layers of the tacky 
cloth are built up on the mold, 
then covered by a vacuum bag, 
usually PVA film. Air is with- 
drawn from the bag and the PVA 
surface is forced tightly against 
the prepreg cloth. Curing is 
usually accomplished in a hot air 
convection oven at about 300° F. 
at pressures as low as 15 p.s.i. 
Pieces thus produced are light, 
strong, and can be machined, 
drilled, and painted for finishing. 
They have high heat resistance 
and dimensional stability. Plaster 
molds are commonly used where 
the shape of the piece makes 
withdrawal difficult—the plaster 
is simply broken out. Matched 
metal dies are used with diallyl 


phthalate prepregs when the 
number of pieces merits the 
cost. Its specific characteristics 


have led to applications in the 
manufacture of tubing, ducting, 
radomes, junction boxes, and air- 
craft and missile parts where the 
combination of resistance to heat 
and chemicals and excellent elec- 
trical characteristics is needed. 


Decorative laminates 

Diallyl phthalate is a unique 
and versatile surfacing medium 
for a wide range of wood products. 
No other material can impart a 
durable and attractive surface to 
such materials as hardboard, par- 
ticle board, and plywood with 
such ease and economy. 

A diallyl phthalate laminated 
surface (e.g., Daponite?) has re- 
cently been introduced for use by 
the furniture and paneling indus- 
tries. In this case, the resin is im- 
pregnated into a paper stock and 
dried. This saturated paper is then 
layed up on plywood, hardboard, 
particle board, or practically any 
core material with a flat surface. 
At 300 to 350° F. and 100 to 200 
p.s.i, the resin will soften and 
flow. The result is a hard, insol- 
uble surface permanently bonded 
to the core that will resist mois- 
ture, alcohol, heat, cold, and abra- 
sion. The paper may be clear or 
printed in any number of patterns. 

By use of the overlay paper on 
cores surfaced with true wood ve- 
neers, extremely attractive fin- 
ishes are obtained, which enhance 
and protect the original beauty of 
the wood grain. 

The simple one-step process for 
producing a complete panel is in 
contrast to the normal procedure 
for making melamine-formalde- 
hyde laminates. In this case, two 


"Trademark of Food Machinery & Chemical 
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TABLE |: Laminating costs 





Two-opening press 


Paper 


Caul maintenance 


Direct labor 


Total 
Ten-opening press 


(4 cycles/hr., 20-hr. day, Output = 5,120 sq. ft./day) 
Typical lam. spec. 
surface construction 


Decorative Decorative 








paper and overlay Overlay 
$/sq. ft. $/sq.ft. $/sq. ft. 
$0.105 $0.170 $0.065 
010 010 010 
019 019 019 
$0.134 $0.199 $0.094 


(4 cycles/hr., 20-hr. day, Output = 25,600 sq. ft./day) 
Typical lam. spec. 


surface construction Decorative Decorative 


Paper 


Caul maintenance 


Direct labor 
Total 


42 plies balancing paper. 








paper and overlay Overlay 

$/sq. ft. $/sq.ft.  $/sq. ft. 
$0.105 $0.170° $0.065 

.010 010 010 
015 015 0.15 
$0.130 $0.195 $0.090 





pressing operations are required: 
the first at 800 to 1000 p.s.i. on a 
thin, dense core; the second at low 
pressure to bond this laminate to 
a core that would have been 
crushed excessively if a single 
high pressure operation were used. 

Diallyl phthalate-impregnated 
decorative sheet and overlay are 
available in large orders for about 
$0.11 and $0.065/sq. ft. respectively 
and cost around $0.026/sq. ft. to 
laminate. 

The table below gives an in- 
dication of the costs of diallyl 
phthalate laminating. The esti- 
mates include direct costs exclu- 
sive of core material. Allocations 
of overhead—including deprecia- 
tion, equipment and building 
maintenance, and indirect labor— 
vary significantly from plant to 
plant. Core and veneer costs, of 
course, will vary by type of con- 
struction. 
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Amino resins 


By H. J. WEST* 


, two important groups of 
amino resins are the urea and 
melamine formaldehyde resins. 
Although the volume growth of 
these two groups during the past 
decade has not matched the spec- 
tacular growth of some of the 
thermoplastics, the amino resins 
have more than held their own. 
Despite the most vigorous compe- 
tition from thermoplastic resins, 
the annual consumption of the 
aminos has increased about 30% 
since 1955 to a total volume which 
may have exceeded 400 million Ib. 
in 1959. This compares with an 
approximate 23% volume growth 
for phenolic resins. The estimated 
distribution of amino resin sales 
according to the end-uses into 
which they went during 1959 is 
shown in Table I, below. In the 





TABLE |: Urea and melamine 
resin sales—1959 





Industry Percent 
Textiles 11.0 
Paper 70 
Laminating 75 
Plywood 29.0 
Chipboard and miscellaneous 
bonding 5.0 
Protective coatings 75 
Molding 33.0 
Total 100.0 





molding group, the distribution 
between urea and melamine is be- 
lieved to be approximately in the 
ratio of 40 to 60 respectively. 

The continued industrial accept- 
ance of the amino resins is a re- 
sult of their properties of heat 
resistance, solvent and chemical 
resistance, extreme surface hard- 
ness combined with initial absence 
of color, and resistance to discol- 
oration on exposure to heat or 
light. No other class of synthetic 
resins shows a similar favorable 
combination of properties. More- 
over, the amino resins, particu- 
larly the melamine types, are 


*Plastics and Resins Div., American Cyanamid 
Co., 30 Rockefeller Plaza, New York, N. Y. 
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unusually versatile. They find im- 
portant uses in many different 
industrial fields. 


Chemistry of amino resins 


The chemistry of the formation 
of resins from urea and melamine 
is similar in many respects, de- 
pending primarily on the formation 
of methylol ureas and methylol 
melamines by reaction of formalde- 
hyde with the amide or amino 
groups. 

The properties and end-uses of 
the resinous condensation prod- 
ucts depend to some extent on the 
ratio of formaldehyde content to 
urea or melamine. Resins with 
lowest formaldehyde content are 
generally used mainly in molding 
compound production, intermediate 
ratios are used in bonding appli- 
cations, and the higher ratios are 


used in the textile and other 
fields. 
The basic resins are usually 


clear water-white syrups or white 
powdered materials. The dry ma- 
terials are usually dispersible in 
water to colorless syrups. In the 
case of ureas, the presence of 
acids is necessary to convert the 
resins to the insoluble or infusible 
stage. The acidity is often derived 
by the addition of materials which 
liberate acid by reaction with 
formaldehyde or by dissociation at 
elevated temperatures; the use of 
these latent catalysts gives a cur- 
able product without sacrificing 


O 


HO-H:C-HN—C—NH-CH;0OH + 2 ROH 


HOCH; TaN CH,OH 
‘SN—C C—N 
HOCH, | | CH,OH 
N N 
‘i 

Cc 

| CH.OH 

NC 

CH,OH 


low-temperature stability. In most 
commercial applications, the resin 
is cured at elevated temperatures, 
although certain urea formulations, 
particularly those used as adhe- 
sives, can be cured at room 
temperature by the use of an ap- 
propriate catalyst. The cure of 
melamine resins is accelerated by 
acids, but in contrast to the ureas, 
the cure of unalkylated melamines 
can be accomplished by heat alone, 
under neutral or even slightly al- 
kaline conditions. The alkylated 
melamine resins cure only under 
acidic conditions, but are gener- 
ally formulated for use in surface 
coatings with a high proportion of 
alkyd resin and the residual free 
carboxyl hydrogen is sufficient for 
cure at baking oven temperatures. 
The methylol ureas and mela- 
mines can react with alcohols as 
shown in Figs. 1 and 2, below, to 
produce alkoxy compounds. 


Applications 


Urea-formaldehyde resins have 
been produced commercially for 
about 30 years. First used in mold- 
ing compounds, their largest use 
now is as adhesives in plywood 
production and in particle board 
bonding. Substantial amounts are 
used in various textile treatments; 
an important use in lesser quan- 
tities is in mar-proof finishes for 
interior applications. 

Melamine resins were intro- 
duced to industry about 20 years 
ago. Similar in behavior in many 
respects to urea resins, the mela- 
mine resins in cured form are far 
more resistant to heat and to 
water and are considerably more 
durable. Perhaps their outstand- 
ing feature is their versatility. No 
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Eleven molded urea parts, weighing a total of 3 Ib., are used in portable 
copier which reproduces Land Polaroid camera prints. Urea was chosen as the 
molding material for this particular job because of its hard finish, glossy sur- 
face, durability, chemical resistance, and colorability 


other thermosetting materials have 
such a wide variety of applications 
in so many fields. 

The most important application 
of melamine resins today is in the 
production of molding compounds 
for high-grade dinnerware. The 
resins are also used in decorative 
laminates for the home and in 
restaurants and offices, in durable 
boil-resistant adhesives, in textile 
treatment, in wet strength paper, 
and in the manufacture of enamel 
finishes with a high degree of ex- 
terior durability. 

Although no precise figures are 
available for the quantities of 
resins used in these various fields, 
the largest usage is in the molding 
field, followed by laminating, tex- 
tile, and surface coating applica- 
tions in that order. 


Molding compounds 


Both urea and melamine resins 
can be compounded with cellulose 
filler, with or without pigmenta- 
tion, to produce the molding com- 
pounds generally described as 
alpha-cellulose filled. The syrups 
formed by reacting the urea or 
melamine with formaldehyde are 
thoroughly mixed with purified 
alpha-cellulose to form a white 
pulpy mass, which is dried under 
closely controlled conditions of 
heat and humidity. The dried ma- 
terial is ground to a fine powder. 


At an appropriate stage in the 
operation, dyes or pigments, lub- 
ricants, and catalysts may be 
added. Usually, as a final step in 
the operation, the powdered ma- 
terial is densified by one of sev- 
eral available methods and the 
densified product crushed to pro- 
duce the finished molding mate- 
rial in the form of granules. 

The unpigmented material gives 
translucent pearl-white moldings. 
Colored material gives opaque, 
translucent, pastel, or full shades, 
depending upon the type of pig- 
ment or dye used. Low-cost urea 
grades are available for dark- 
colored industrial moldings such as 
switch gear. 

The molding compounds are us- 
ually available in a range of plas- 
ticities, and the rate of cure can be 
controlled during manufacture. 
Consequently, the molder can us- 
ually select a grade of molding 
material suitable for any specific 
molding condition. 

Practically all commercial urea 
molding compounds are cellulose- 
filled, either alpha-cellulose or 
wood flour. Melamine types, on the 
other although predomi- 
nantly cellulose-filled, are avail- 
able with a wide variety of fillers, 
including asbestos, glass fiber, 
cotton fabric, or silica. 

The amino resin molding com- 
pounds are usually molded within 


hand, 


a temperature range of 275 to 
350° F. and at pressures ranging 
in straight compression molding 
from 2000 to 8000 p.s.i. Ureas are 
somewhat more critical to mold 
than melamines since they tend to 
have less flow and to set and cure 
faster in the mold. Because of 
favorable flow characteristics, 
transfer molding is common prac- 
tice with melamines but rarely 
used with ureas. The bulk of alpha- 
filled melamine is sold in a soft 
plasticity suitable for transfer or 
plunger molding. 

Because of the relatively high 
polarity of both ureas and the 
melamines, the molding compounds 
are well suited to high-frequency 
pre-heating. Melamines again are 
less critical and can be pre-heated 
to higher temperatures than can 
the ureas. 
unlimited 
resistance to 


Largely because of 


color possibilities, 
solvents, oils, and greases, surface 
hardness, mar resistance, and fast 
moldability, 
molding 


urea formaldehyde 
compounds are widely 
used in such applications as cos- 
metic container closures, electrical 
mixer housings, electrical parts, 
and stove hardware. Their once 
preeminent position in button 
molding has now yielded to poly- 
ester resins. 

The molding of fine-quality din- 
nerware is the most successful and 
spectacular use for alpha-cellu- 
lose-filled melamine formaldehyde 
molding compounds. This applica- 
tion now represents by far the 
largest single outlet for the mela- 
mines. The attractiveness of mela- 
mine dinnerware can be enhanced 
by the use of decorated overlays 
which are now available in a wide 
range of colors and designs. Other 
important uses are in aerosol dis- 
pensers, boil-resistant buttons, 
makers, soda _ dispensers, 
flatware, and cutlery handles. 

The properties of melamine 
molding compounds vary widely 
according to the kind of filler that 
is used. For example, wood flour 
may be used for the production of 
general-purpose industrial mold- 
ing compounds for the molding of 
such parts as auto ignition com- 
ponents, connector plug inserts, 
and watt meter blocks. The parts 
possess high arc resistance and di- 
electric strength, combined with 
relatively low specific gravity. 


coffee 


RESINS AND MOLDING COMPOUNDS 


Cotton fabric may be used as a 
filler for molding material intended 
for the production of shock-resist- 
ant articles such as service trays. 
Melamine fillers such as asbestos 
may be used for molding com- 
pounds intended for industrial ap- 
plications requiring maximum arc 
and heat resistance and dielectric 
strength. The properties of such 
parts are maintained up to tem- 
peratures that can go as high as 
400° F. 

Glass fiber-filled material is 
available for applications requiring 
a combination of impact strength, 
high heat good 
electric properties, including max- 
imum arc resistance. 


resistance, and 


Adhesives 

Urea formaldehyde resins have 
gained wide acceptance for use as 
adhesives in the plywood and 
furniture industries. These adhe- 
sives can be formulated to cure 
over a wide range of temperatures. 
They tolerate a high degree of ex- 
tension with relatively low-cost 
material, such as wheat flour, with- 
out serious impairment of the 
properties of the glue line. 

The resins used as adhesives are 
usually formulated at a ratio of 
less than 2 mols formaldehyde to 1 
mol of urea. Urea adhesives cure 
rapidly at the elevated tempera- 
tures used in hot-press operations. 
When the proper catalysts as rec- 
ommended by the manufacturer 
are used, excellent bonds can be 
readily obtained at 
peratures. 


room tem- 


Melamine resins are excellent 
bonding agents for plywood, giving 
boil-resistant bonds that meet the 
most drastic specifications for ex- 
terior use. However, for economy, 
commercial formulations are usu- 
ally melamine resin-fortified urea 
adhesives, containing up to a 50% 
replacement of the urea resin with 
melamine resin. Quite low ratios of 
melamine to urea develop signifi- 
cant improvements in boil-resist- 
ance of the glue line. 

Heat is essential for cure of 
melamine or melamine-urea adhe- 
sives. An unusual property of 
melamine adhesives or melamine- 
fortified urea adhesives is the sta- 
bility of the dried adhesive after 
application to the surface to be 
glued. The applied adhesive is 
stable for weeks, if kept at room 


AMINO RESINS 


temperature, but cures very rap- 
idly when heat is applied to it. 

An increasingly important ap- 
plication for amino resins is in the 
production of particle boards. This 
type of board is produced from 
various kinds of wood, often wood 
waste or sawdust, although the 
highest quality material is pro- 
duced from virgin timber cut to 
a controlled particle size and 
shape. The wood particles, after 
impregnation with relatively small 
amounts of resin binder, usually 
5 to 8% of the weight of the wood, 
are pressed at temperatures in the 
order of 270° F. and at pressures 
up to 1000 p.s.i. to produce the 
finished board. Some wax size is 
usually incorporated to improve 
water resistance. Amino resins are 
used as the binder for light col- 
ored boards, the melamine-urea 
resins giving better strength than 
straight ureas 


Laminating resins 

Melamine resins for many years 
have excelled as saturating resins 
in the production of decorative 
laminates and also are of consid- 
erable importance in the produc- 
tion of fire-resistant industrial and 
grade laminates. The 
resins used are essentially di- or 
trimethylol melamines condensed 
during processing to a controlled 
degree of water tolerance. Plasti- 


electrical 


cizers are sometimes incorporated 
to improve flow and to develop a 
degree of postformability. 

The laminating resins are usu- 
ally supplied as spray-dried pow- 
ders. Although solutions in alcohol- 
water mixtures are available, the 
solutions are not permanently 
stable and should be used rela- 
tively soon after manufacture. 

Decorative laminates are usually 
assembled with a core of several 
sheets of phenolic resin-impreg- 
nated kraft paper. The core is sur- 
faced with a pigmented sheet often 
printed with a decorative design, 
and finally a thin melamine resin- 
impregnated overlay sheet is ap- 
plied. Impregnation of the sheets 
is usually accomplished by contin- 
uous passage through a resin bath 
followed by drying to a controlled 
moisture content. 

The assembly is laminated in a 
platen press at pressures ranging 
from 1000 to 2000 p.s.i. and tem- 
peratures of 280 to 320° F. The 
finished laminates are extremely 
mar-resistant and resistant to at- 
tack by detergents, acids, oils, and 
grease. They are popular as sur- 
faces for kitchen counters, sink 
tops, bathroom cabinet tops, bars, 
and restaurant tables. 

Industrial melamine laminates 
are produced from a large number’ 
of filler materials including glass 
mat and glass cloth, cotton and 


Fronts of unique storage, vanity, and TV units (right in photo, below) are 


entirely surfaced with mel 





. Total of melamine and urea resins 


used for these decorative, as well as industrial, laminates jumped to a 29 
million Ib. figure in 1959, or 7.5% of total resin sales 











Modified urea - formaldehyde 
adhesives are used to bond 
the tough, long-wearing lami- 
nated veneer cores for a new 
line of bowling pins 


synthetic fiber fabrics, and asbes- 
tos. Their utility is a result of the 
electrical properties, chemical re- 
sistance, and heat stability of the 
cured melamine resin. Typical ap- 
plications are high-impact electri- 
cal panels, printed circuit panels, 
and electrical switch gear. 


Textile applications 


First applied in the textile field 
for crease-proofing of cotton and 
rayon a number of years ago, the 
use of amino resins in the textile 
industry still continues to expand. 
The spectacular success during re- 
cent years of the drip-dry cottons 
is a result of the use of special 
types of amino resins. Fabric stiff- 
ening, shrinkage control, draping 
control, control of fabric hand, fire 
retardance, and water repellency 
are some of the many uses for 
amino resins in the textile field. 
In addition to urea and melamine 
resins, ethylene urea formalde- 
hyde resins and triazones pro- 
duced by reaction of aliphatic di- 
amines with methylol ureas are 
now widely used. 

Generally, the low-molecular 
weight condensation products of 
urea or melamine with formalde- 
hyde are used to modify cotton or 
rayon textile fibers for improved 
crease-proofness, good draping, 
and hand, whereas the products of 
higher-molecular weight are em- 
ployed in various stiffening proc- 


204 


esses. The goods impregnated with 
resin solution containing an appro- 
priate catalyst are dried at 225 to 
250° F. and then washed to remove 
the catalyst and uncured resin. 

Melamine formaldehyde resins 
and the methyl! ethers of methylol 
melamines give more lasting ef- 
fects and are more durable in the 
laundry, although the melamine 
sometimes absorbs chlorine from 
chlorine bleaches and then tends 
to yellow during ironing. Recent 
modification of the melamine res- 
ins are said to be much less sus- 
ceptible in this respect. 

Melamine resins, particularly the 
methylated types, have been suc- 
cessfully used in the shrinkage 
control of wool. Shrinkage on 
laundering can be reduced to as 
low as 3 percent. 


Paper resins 


Both urea and melamine resins 
are widely used to improve the 
properties of paper, particularly 
wet strength, although other prop- 
erties such as rub resistance, dry 
tensile strength, and _ bursting 
strength are also improved. 

Urea formaldehyde condensa- 
tion products can be modified to 
give cationic resin molecules 
which are substantive to the nega- 
tively charged cellulose fiber. When 
added in the beater on a paper 
machine, the resin is almost quan- 
titatively absorbed by the fiber and 
confers a high degree of wet 
strength to the finished paper 
sheet. 

Melamine resins are used in a 
very similar manner. Under cer- 
tain acidic conditions, methylol 
melamines can react to give cati- 
onic colloids that exhaust quanti- 
tatively on the paper. The resin is 
usually added to the slush stock. 
The resin cures during the drying 
of the sheet, producing remark- 
able improvements in the physical 
properties of the paper. Wet 
strength is increased several fold 
and dry strength improved by the 
addition of the resin. 


Surface coatings 


Alkylated §methylolmelamines 
and ureas, especially the butylated 
types, are widely used in combi- 
nation with alkyd resins in indus- 
trial and decorative baking enam- 
els. The urea resin-alkyd resin 
enamels are generally restricted 


to indoor use in applications such 
as refrigerator and kitchen cabi- 
net white and pastel finishes. The 
melamine resin-alkyd resin for- 
mulations are highly durable and 
mar-resistant and are widely used 
in automotive finishes. 

Both the urea and melamine 
resins are resistant to yellowing 
in sunlight or at elevated tem- 
peratures. The melamine resins 
are considerably more heat resist- 
ant than the ureas. 


Other amino resins 


Other amino resins that have 
been used commercially include 
aniline-formaldehyde resins for 
molded and laminated electrical 
insulation, and guanamine resins 
for surface coatings; compared to 
urea and melamine, however, the 
volume has not been significant. 
Perhaps the third most important 
amino resins are now the ethyl- 
ene ureas which are finding in- 
creased usage in the textile in- 
dustry. 
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LUSTREX 


styrene 


Monsanto Lustrex is one of the light- 
est and most widely used thermo- 
plastic molding materials. Tasteless, 
odorless and non-toxic, with high 
dimensional stability, hardness, ri- 
gidity and dielectric strength, Mon- 
santo Lustrex can be molded to any 
sharply defined detail and finish. 
Molding compounds for compression 
and injection molding and extrusion 
in all types of machines and molds 
Special formulations suitable for ex- 
trusion and vacuum forming. Availa- 
ble in a broad range of transparent, 
translucent and opaque colors, as 
well as crystal. 


special 


formulations characteristics 





general purpose 





Lustrex Hi-Flow 55 
Lustrex Hi-Flow 66 
Lustrex Hi-Flow 77 


improved flow 
long flow, moderate set-up 
good flow, fast set-up 





medium and high impact strength 





Lustrex Hi-Test 42 
Lustrex Hi-Test 48 


medium impact, high translucence 
medium impact, high translucence 








Lustrex Hi-Test 88 high impact 
heat resistance 
Lustrex Hi-Heat 99 up to 204 F 


Lustrex Hi-Test 89 heat resistant, high impact 








for fluorescent light stability 





both general purpose and impact formulations 
are available in Lustrex permatone 





for dust resistance 





both general purpose and impact formulations 
are available in Lustrex Lo-Stat 


APPLICATIONS 


refrigerator parts 
toys 
packaging 
air conditioner 

cabinets 
radios 
housewares 
wall tile 
television components 
displays 
electrical equipment 
lighting fixtures 
furniture drawers 
phonograph records 























foe — 
ee distinguishing characteristics 
yCarce ; | | | |MPE/MPE|MPE|MPE 
product | 705 | 805 | 935 | 975} 80 | 60 | 52 | 51 
One of the most useful and versatile melt index | 1.8} 3.0] 7.5 | 24/12/30] 7 | 24 
of all plastics, Monsanto Polyethy!- density 0.917}0 917}0.916 0.916}0.920)0 921/0.926 0.926 
ene is chemically inert, non-toxic a4 : : : : : 7 : housewares 
odorless, and can readily be dry freedom from pBleiplealirirtitit - ‘. 
colored. Products molded from Mon- shrinkage and > meme s 
santo Polyethylene resins are tough warpage ing 
“ctor yen + dry colorability |B|B}|B}/Bi/Bili{|Lit “squeeze” bottles 
and resilient with a high impact re- cylinder carboniz B B 1 il B B | vials 
sistance and flexibility over a wide ing resistance molded liners 
temperature range. Monsanto Poly- rigidity . : : L ; : ; B closures 
ethylene products have extremely oe L L 
low dielectric constant and low permeation L " L 1 ; ; B B 
power loss factor. Pelleted molding resistance 
compounds are available for injec- teen Pewee pepiee seit as 
brittleness 
tion, compression or blow molding tensile strenath B g " 8 b ' L 
over a wide flow range 0.5-30 melt flex life 18/B/ Bi] Bit | " [ 
index. Readily processed in a broad Key: B—Best, |—Intermediate, |—Least—in comparison with the other 
range of colors. products in this listing 
meee 
vinyl chloride formulation characteristics — parts 
Opaion 1309 improved flow masks 
Opalon compounds feature outstand- endl inital onnnestinn goggles 
ing heat stability, moldability, short : . 
| | d | h k Opalon 1219 low temperature properties Swim accessories 

molding cycles an ow shrinkage. grommets 
Available in granular form for injec- Opaion 1221 excellent process and heat stability sporting goods 
mpression molding. Opal- 
an oor Cee we Sp Opalon 1406 combines excellent electrical per- a 
on molding materials are resistant formance with high heet resistence; nobs 
to moisture, oxidation, most acids high temperature stability coil forms | 
and alkalies, many common organic housings 


solvents, and petroleum. They can 
be formulated as opaque, translu- 
cent or transparent compounds. 

















wiring devices 
electrical system 
components 
housewares 
phonograph records 
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molding compounds 


PROPERTIES 





Thermoplastic molding materials have various 
chemical, mechanical, thermal and electrical 
characteristics. To facilitate your selection of 
the right material, the property charts for 
Monsanto molding materials have been 
grouped on these pages. Comparison will show 
that Monsanto produces a broad line of mate- 
rials to meet your molding requirements. Spe 
cialty formulations are available 
special requirements. 


to meet 




























































ASTM 
test 
LUSTREX method 

mechanical 
Se CPR, BE. no ccccccccccsccesenseseonesccceecs D638-56T 
cc nasspeeeedeeesneenneanee ne D638-56T 
modulus of elasticity (in tension), psi... ........50045- D638-56T 
i es Oe Ci ceccoveccadveedtoveceseosoene D785-51 
CT EE, Mab ccc cantccepbesaseeeepe caheese cic D790-49T 
ee Cece epee beeanetahaee ce D790-49T 
impact strength, notched izod, 2" x 2", ft. Ibs./in. of notch. D256-56 
thermal 
i OT wn cecebeseedcecavet sands cess D696-44 
heat distortion temp. compression molded, 

i er os wong a0 6 6:0's ok op alne ete cia D648-56 
deformation under load 

Ee Eg eee D621-51 

NON STEEL OTE ETT ETT EE D621-51 
optical 
light transmission at 550 millimicrons..........+..0000055 D1003-52 

(0.050” thick) % unpigmented specimen 

(0.100” thick) % unpigmented specimen 
RN PE and eeGGhnweeeceeredeobecorescesneeuen 
physical 
SE Ca boc ckkwrdveceseceedcedserercccurncrce D792-50 
ye ES RE ne eee D570-57T 
burning rate (0.050" thick), in./min.. ......ccccccsccccess D635-56T 
electrical 
Giecipation Gastar, UG” Cycles /00E.« sc cc ccccsccccccccvcces D150-54T 
dielectric constant, 10° cycles/sec.......... cece cece ee eeee D150-54T 
dielectric strength, volts/ mil. Ye" thick... .........22000 00 D149-55T 
NN EEF TC CETTE TCCTCCET TCT TTT D257-57T 
molding 
EE nee ae ee ee er 0954-50 
RD CE CUI, Ciccccc ccc nce vecescdnccenerecces 
injection molding pressure, Psi... .. 2.662 e ec eee eee ee eeees 
SNS EEF ECTUCECUTOCT CTO TOT TTT D955-51 










ASTM material type 
specification D703-56T 




















of ASTM MPE8O | MPE6O | MPES2 | MPES1} 
j test formerly formerly formerly formerly 
e method* |. 705 | 805 935 975 2541 8051 9352 9752 
characterization | 
melt index, gms./10 min 
DP itnetebeééunveecdsecneded D-1238-57T 1.8 3.0 7.5 24 1.2 3.0 7 24 
, D-792-50 
ai ke danaew aineen D-1505-57T 0.917 0.917 0.916 0.916 0.920 0.921 0.926 0.926 
density type, gms./ML.............] D-1248-58T | | | | \ 1 \ 1 ul 
mechanical | 
tensile strength, yield, min., psi....... 1250 1220 1170 1100 1400 1540 1900 1800 
tensile strength, failure, min., psi...... D-412-51T 2300 2100 1725 1400 2100 1850 1400 1200 
elongation, yield, min., %........... D-1248-58T 100 100 100 100 50 50 25 25 
elongation, failure, min., J......... 740 720 640 600 650 650 350 150 
tensile elastic modulus, psi. .........| D-638-58T 20,000 20,000 19,000 19,000 27,000 29,000 37,000 37,000 
5% secant modulus, psi x 10*....... D-638-58T 1.3 1.3 1.3 1.3 1.4 1.5 2.0 2.0 
hardness, Shore D (Durometer)....... D-676-58T D43 D43 D42 D42 D44 D45 D48 D48 
thermal | 
low temperature brittleness, ae D-746-57T <-75 <-75 -70 -60 <-75 <-75 <-70 <-60 
50% failure @....... SE D-746-57T <-103 <-103 <-94 -75 <-103 <-103 <-94 <-76 
specific heat, cal./gm./°C........... 0.5 0.5 0.5 0.5 0.5 0.5 0.55 0.55 
flammability, in./min................ D-635-56T <1 <1 <1 <1 <1 <1 1 <1 
deflection temp. under load, F (7 66épsi} D-648-56 95-120 90-120 90-120 90-120 90-120 95-120 115-150 115-150 
chemical 
moisture absorption, %............. D-570-57T <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Relative environmental stress crack re- 
sistance (in comparison with other 
CI PTE 656 ccrcceaces — | Best Best Int | Least Best Best Int Least 
processing | 
apparent (bulk) density. Ibs./cu. ft... .] D-1182-54 35 35 35 35 35 35 35 35 
molding cylinder temp., F........... 270-650 | 270-650! 270-600} 270-550; 280-650} 270-650|} 280-600; 260-550 
molding injection pressure, psi....... 5,000- 5,000- 5,000- 4,000- 5,000- 5,000- 5,000- 5,000- 
15,000 15,000 14,000 13,000 15,000 16,000 15,000 14,000 
mold shrinkage, in./in., on........... 0.010- 0.010- 0.010- 0.010- 0.010- 0.010- 0.010- 0.010- 
injection molded pieces.......... 0.040 0.040 0.040 0.040 0.040 0.040 0.045 0.045 


* All pertinent testing conducted at 23°C and 50% R.H 


t MPE 51 is also available in slip formulation (MPE 50) 





rubber modified types 





general purpose grades 
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———~ | Hi-Test 42 Hi-Test 48 Hi-Test 83 Hi-Test 89 Hi-Flow 55 | Hi-Flow 66 Hi-Flow 77 Hi-Heat 99 
medium medium high | high impact soft flow | medium regular heat 
impact impact | _ impact | _ heat resistant | flow | flow resistant 
re ’ 1 | 7 
| 4800-5800 3800-4750 3500-4500 | 6500-7500 5500-6500 | 6300-7800 6500-8000 7400-8400 
| 10-13 15-20 20-30 | 3-5 1.5-2.2 1.7-2.4 1.8-2.4 1.9-2.4 
4.5-5.0x10° 4.0-4.5x10° | 3.5-4.0x10° 4-5x105 4-5x10° 4-5x105 4-5x10° 4-5x105 
| 75-80 55-65 } 46-55 70-75 70-80 70-80 70-80 76-80 
| no failure no failure | no failure | no failure 8000-12,000 8500-12,500 9000-13,000 11,000-14,000 
| > 0.20 (yield) > 0.20 (yield) > 0.20 (yield) > 0.20 (yield) 0.15-0.35 0.18-0.35 0.15-0.35 0.15-0.35 
| 0.40-0.45 0.60-0.65 0.70-0.80 0.70-0.80 0.25-0.35 | 0.25-0.35 0.25-0.35 0.25-0.35 
T T 
7-8x10° 7-8x10° 7-8x10° 7-8x10° 6-8x105 6-8x105 6-8x10° 6-8x10° 
| 
| 
165-175 163-173 166-176 194-198 165-172 176-183 183-191 196-201 
| 
0.9-1.3 — not applicable | not applicable 2.6-2.8 1.5-1.7 |} 0.8-1.0 | 0.8-1.0 
—— 1.1-1.5 1.5-2.0 0.5-0.8 | - 
4 | | | | 
| | + t 
| 86-88 80-85 70-75 | 64-66 88-90 | 88-90 | 88-90 88-90 
83-85 65-70 60-65 |} 41-43 88-90 | 88-90 ; 88-90 88-90 
translucents translucents translucents |  translucents unlimited | unlimited | unlimited unlimited 
| to opaques to opaques to opaques | to opaques | | | 
| + + t T ] 
1.05-1.07 1.05-1.07 1.05-1.08 1.05-1.08 1.04-1.06 | 1.04-1.06 1.04-1.06 | 1.04-1.06 
| 0.03-0.07 0.03-0.07 0.07-0.08 | 0.07-0.08 0.03-0.04 | 0.03-0.04 0.03-0.04 | 0.03-0.04 
| 1-2 1-2 1-2 |_1-2 1-1.5 1-1.5 1-1.5 1-1.5 
| 
| .0002-.0004 0002-.0004 .0003-.0005 .0009-.0010 .0001-.0005 | .0001-.0005 .0001-.0005 .0001-.0005 
2.50-2.60 2.52-2.65 2.55-2.70 | 2.55-2.70 2.52-2.65 2.52-2.65 2.52-2.65 |} 2.54-2.65 
> 500 > 500 >450 | >450 > 500 ; >500 > 500 > 500 
| 1Q15-16 1015-16 1016-17 |} 1Q16-17 1018-19 1018-19 1018-19 1018-19 
T T | | 
| 1.6-1.9 1.6-1.9 1.6-1.9 | 1.6-1.9 1.6-1.9 | 1.6-1.9 1.6-1.9 1.6-1.9 
300-600 350-550 350-550 375-575 350-600 350-600 350-650 375-650 
| 10,000-18,000 10,000-18,000} 10,000-18,000 10,000-—18,000 10,000-18,000} 10,000-18,000 10,000-18,000} 10,000-18,000 
| 0.002-0.008 0.002-0.008 0.002-0.008 0.002-0.008 0.002-0.008 | 0.002-0.008 0.002-0.008 0.002-0.008 
| | if 
| 
| not applicable not applicable not applicable not applicable type 4 types 2 & 4 types 1,284 types 1, 2,3, 4 






















































ASTM | 
test 
OPALON method | 1309 | 1219 | 1221 1406 
characterization . | 
I SININN 5. «4a a nie whee Serena D-792 | 1.37 | 1.36 |_1.39 1.38 
mechanical | | | 
tensile strength—foilure, psi............ D-412 | 2200 | 2350 | 2200 2800 
} | 
modulus (@ 100% elongation, psi........ D-412 1350 |} 1150 1200 2100 
SI, ics os 604K esnceese tanned D-412 350 | 355 | 360 320 
NR 8s oe as wale nae wale D-676 A80 | A8&3 A87 A93 
thermal 
a , CN Es ce caw eects ecasnen D-1043 | 20 ; —22 —8 
NS, Se 6 da ob net a ede whem D-746 22 | 42 29 ~—14 
heat aging-7 days....ccccccsccsovecs U.L. st'd’s. 80@100 | 98@100 85(@100 90@136 
retention of elongation, Y% f@ “Cc } 
flammability, pass or foil. ...........6. ULL. st'd’s. pass | pass pass pass 
deformation (@ 120°C, %........-006: U.L. st'd’s. 45 | 30 28 31 
electrica! } 
volume resistivity, ohm/cm x 10!?7........ D-257 } 1 2 1 7 
es GG BE oo Caen cc skbetenen U.L. st’d’s. | 25 — — | 25 
power factor, immersed in water, } be 
wo. ek FS eee D-150 | 0.10 — — 0.11 
processing | 
molding stock tomp., “P.cc.sccccccceses — | 355 360 370 385 
applications |} general low general 105°C ULL. 
| purpose, temp. use purpose approval, 
cords, plugs odor free, 
| polymeric 
| plasticized 
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IGAL APPLICATIONS 


F-lelalet-lilaleMmasl-ii-lar- it) 


ULTRON 
vinyl! film 


Ulitron vinyl film is available in 
standard formulations or may be 
specially developed with “built-in” 
properties to meet specific end-use 
requirements. Produced in gauges up 
to .020” and widths up to 80” in a 
wide range of transparent and 
opaque colors. Ultron film is noted 
for its uniformity of gauge and color 
clarity. Tasteless, odorless, tough, 
pliable and long lasting, Ultron film 
is highly adaptable to various manu- 
facturing techniques such as heat 
sealing, cementing, molding, lami- 
nating, printing and embossing. 


moisture vapor barriers 
protective coverings 
wall coverings 
industrial tapes 
machine covers 
agricultural applications 
laminating materials for: 
sheet building materials 
flooring 
glass batt insulation 
metals 
paper 
fabrics 








vinyl sheet 


Ulitron rigid vinyl sheets feature high 
dimensional stability, mechanical 
and impact strength and toughness, 
high softening temperature, flame 
resistance, excellent light stability 
and chemical resistance. Available 
in rolls from .0075” to 0.020” and 
in widths up to 75”, also in sheets 
21¥%2” x 51%” Matte, calendar and 
high polish finishes are obtainable. 
Ultron sheets can be printed, die 
cut, machined, vacuum formed, ce- 
mented, hot air welded, electroni- 
cally sealed, embossed, planished, 
laminated and corrugated. 


printing stock 
displays 
vacuum forming 
recording stock 





VUEPAK 


cellulose acetate 


Vuepak is a crystal clear, rigid ace- 
tate that is readily fabricated into 
boxes and containers of outstanding 
appearance and sales appeal. Avail 
able in continuous, untrimmed and 
slit-to-size rolls up to 60” wide and 
2000” long, in thicknesses from 
.005” to .020”; and, in stock size 
sheets or cut-to-size pieces. Vuepak 
is adaptable to various fabricating 
methods such as shaping, drawing, 
folding and scoring, and may be 
printed, embossed, stapled or ce 
mented. 


transparent windows 
fabricated parts 
protective laminates 
diagrammatic drawings 
rigid containers 
displays 

canisters 
transparent inserts 
filing tabs 

wallet envelopes 
protective envelopes 
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Monsanto 


gone ) 


In natural or black pellets, Monsanto 
Polyethylene resin may be extruded 
as film and sheeting, wire insulation, 
piping, tubing, and profile shapes. 
New, super-high clarity film resin 
recently added to the line. Can be 
calendered into film and sheeting 
and laminated immediately or in 
subsequent operation. Non-slip and 
slip grade formulas available over 
broad melt index range. 


packaging films 

vapor barrier material 

agricultural films 

wire and cable insulation 

extrusion coatings 

profile shapes 

high clarity films 

packaging and barrier 
laminations 
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Monsanto PLASTICS 


OPALON 


vinyl chloride 


Opalon resins, produced in several 
formulations for diversified industrial 
applications include... 300, 300FM, 
330FM resins supplied for calender- 
ing and extrusion are especially rec- 
ommended for dry blending, provide 
color depth, uniformity, toughness, 
and flexibility at low temperatures. 
... 506, 306, 510, 510-26—for ease 
of processing. 

...410—a specially developed paste 
resin for vinyl plastisol compound- 
ing, supplied as a powder with ex- 
cellent “stir-in” characteristics to 
increase speed and ease of prepara- 
tion. 


phonograph records 

cable insulation 

rainwear 

upholstery 

floor tile 

coatings (metal, paper, 
fabrics and glass) 

foams 


sponges 

garden hose 

slush moldings 
dipping operations 





LUSTREX 


styrene 


Monsanto Lustrex Hi-Test 88 styrene 
is furnished in pellets, either natural 
or colored. It may be extruded as 
sheeting or as profile shapes for 
various applications requiring high 
impact strength. 


refrigerator door liners 
toys 
lighting fixtures 
refrigerator 

breaker strips 
games 
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laminating materials 


SAFLEX 
vinyl butyral 


A continuous adhesive film supplied in clear, tinted or 
gradated color for the pastic interlayer in Laminated Safety 
Glass and Laminated Architectural Glass. 

Saflex in Laminated Safety Glass is used for automotive 
glazing, windshields and side windows, and for industrial 
glazing in hazard areas. 

Saflex in Laminated Architectural Glass is used for deco- 
rative glazing and to control light, glare, heat, and sound. 


forms and typical uses 





industrial resins 


RESINOX 


phenolic 


Furnished in liquid resins as coating or bonding material 
for Resinoid grinding wheels, clutch facings, brake linings, 
separators for automotive batteries, oil and chemical filters. 
Used in combination with Resimene resin as a binder for 
glass and rock wool thermal and acoustical insulation. 


Produced in liquid or dry powder form as hot and cold coat- 
ing resins for sand in the production of shel! molds and cores. 


Supplied in water or alcohol solutions for treating laminate 
filler materials—paper, cloth, wood veneers, glass or asbestos 
fiber. Used in decorative core stock and electrical grade 
laminates for radio, TV and home electrical appliances as 
well as gears, ball-bearing races, pulleys, bushings for light 
and heavy machinery, cars, planes and ships. Special high 
heat resistant formulations are available for use with glass, 
asbestos and similar fillers for jet and rocket components. 





RESIMENE 


melamine 


Available in water-alcohol, soluble, spray-dry powders. Resi- 
mene resins form laminates with paper, cloth, glass and 
asbestos fibers to provide a durable surface for all types of 
furniture, counter tops, cabinets and walls. 





LYTRON 


synthetics 


Used in powder form for foundry sand and wash water clarifi- 
cation systems. In either powder or liquid form, they are used 
as thickening agents for paint and rubber latex. 





textile resins 
RESLOOM 


STYMER 


Available in powder or liquid form as a series of essentially 
monomeric melamine resins. Used to impart shrinkage con- 
trol, wrinkle resistance and textural effects to cottons, rayons, 
synthetics and wools. 





Supplied as 50% solids cyclic ethylene urea formaldehyde 
resin in liquid form. Gives lasting textured effects, dimen- 
sional stability and wrinkle resistance to cottons, rayons and 
other synthetics. 





Unplasticized polystyrene emulsions to produce coatings and 
finishes without curing or aftertreatment. 





Produced in various forms as sizing for acetate, rayon and 
other synthetic fibers. Stymer LF is vinyl! resin, soluble in 
ammonium hydroxide. Stymer S is styrene copolymer resin, 
soluble in water. 





CATALYSTS 


Organic catalysts furnished in four types: AC, AC-4, AC-6 
and AC-7 for textile applications. Provide efficient cure of 
melamine and cyclic-urea resins to give rayons, cottons and 
synthetics full effect of resin treatment. 
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characteristics _ , 


, Controlled light transmission 
, ’ (from optimum optical quali- 
ties to opaque) 
excellent adhesion and toughness 





high heat resistance 
maximum bond strength 
good chemical resistance 
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non-dusting 
free-flowing 
rapid curing 





toughness and durability 
resists acids and weak alkalies 
heat resistance to 350°F 





high electrical arc resistance 
heat and flame resistance 
chemical and weather resistance 
strength and durability 

color stable 





maximum clay balling 
high workability 
high packability 








effective with fabrics made 
from a wide range of textile 
fibers 


durability 
long life 








sizing for treated fabrics 





rapid curing 
uniformity of resin cure 
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adhesives 


melamine 





forms and typical uses | 


Powdered resin. Used in scarfing plywood and lumber. Can 
be added to urea resin glues to impart boil resistance. 





Liquid resins for hot and cold set processes. Plywood and par- 
ticle board products, assembly gluing, radio frequency gluing. 








phenolic 


Dry powders and liquids. Interior and exterior hot-press ply- 
wood, hardboard, particle board, granulated wood molding. 








resorcinol and 
phenol-resorcinol 





Liquid resins for warm-temperature setting. Lumber laminat- 
ing, plywood, assembly gluing. 





casein, blood 
and soybean 


Dry protein glues for hot and cold set processes. Used in hot- 
press interior plywood or “No-Clamp” process interior ply- 
wood, doors, laminated products, assembly gluing. 









































— 
paper and coating resins 
Supplied as a powder, Opaion vinyl chloride paste resins are 
OPALON used in coating cloths and paper. 
Furnished as pellets and compounds for use as wax rein- 
Monsanto forcement for paper or board extrusion coatings. Pellets in 
natural and black for high speed extrusion coating of paper, 
yCare boards and other substrates. Good drawdown and low odor 
‘ retention provides strength, moisture protection and heat 
stability. 
Scriptite 33, melamine-type resin supplied as a dry powder, 
and Scriptite 40, urea-type supplied as transparent colloidai 
solution, are used to create improved wet strength paper. 
SCRIPTITE Scriptite 50, 52 and 54, polyelectrolyte resins, supplied as 
dry powder, improve surface characteristics and printability 
of paper products. 
, SRR 
surface coating resins 
Melamine and urea-formaldehyde resins supplied in organic 
RESIMENE liquid solution for improved baked enamels. 
Phenolic liquid solutions for baked enamels and industria! 
RESINOX finishes on can, drum and tankcar linings, special primers 
and coatings. 
Alkali-soluble and water-soluble resins used in water and 
LYTRON latex coating systems. Polyelectrolyte resins for protective 
coatings and in emulsion floor waxes. ere 
Plasticized or unplasticized latices are used as main vehicles 
LYTRON for latex paints and as modifiers in compounding rubber and i 
other latices and in emulsion floor waxes. 
RET YRENE — qui inhlsted with T3C 
VINYL liquefied gas shipped either inhibiter free or inhibited with 
CHLORIDE phenol. lhe 
liquid 
METHANOL 
liquid inhibited with Monsanto MQ inhibiter. 
ACRYLONITRILE 





FORMALDEHYDE 


37%, 42% and 44% aqueous solution inhibited with methanol. 
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boil resistance 
light color 





weather resistance 
quick setting 





durability 
weather and boil resistance 








extreme durability 
weather and boil resistance 








water resistance 
low cost 
relative low temperature set 





high tear strength 

low temperature flexibility 

resistance to weathering and 
aging 

high gloss and scuff resistance 

strong heat seal 

improved printability 








ease of application 

maximum solubility 

excellent wet strength and 
printability 





improves surface hardness 

color retention 

promotes fast cure 

imparts weathering, alkali and 
chalk resistance 





imparts high heat resistance 
promotes good chemical 
resistance 





light color 
promotes adhesion 
stabilizes, hardens, thickens 
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copolymers, ion exchange resins, polyesters, sty- 
rene modified oils and alkyds for surface coatings. 





polyvinyl! chloride resins, compounds, copolymers 
and chemical intermediates. 





used for the manufacture of formz2!dehyde, as 
an antifreeze, as a solvent, a denaturant, and 
as a chemical intermediate. 





nitrile synthetic rubber surface coatings, adhe- 
sives, copolymers, chemical intermediates and 
synthetic textile fibers 





A preservative, disinfectant and chemical inter- 
mediate used in preparation of melamine and 
phenolic resins. 
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LUSTREX*" SAFLEX" RESINOX* 

styrene plastic vinyl butyral phenolic 

| Fptiigtor %, ULTRON* RESIMENE * 
yCare inyl fil | i 

a eee / viny! Tim melamine 

OPALON* SCRIPTITE“ STYMER* 

vinyl chloride paper finishes sizes 

VUEPAK*® RESLOOM" LYTRON®” 

cellulose acetate textile finishes synthetic resins 








Monsanto Sales Offices 


812 Monsanto Avenue, Springfield 2, Mass. 
445 Park Avenue, New York 22, N. Y. 
18230 Grand River Ave., Detroit 23, Mich. 


For more detailed information, 800 North Lindbergh Bivd., St. Louis 66, Mo. 

property and application spec- McGraw-Hill Bidg., 520 N. Michigan Ave., Chicago 11, III. 
ifications or technical assist- 427 Hanna Bidg., Cleveland 15, Ohio 

ance on any Monsanto plastic, 6670 E. Flotilla Street, Los Angeles 22, Calif. 


2710 Lafayette Street, Santa Clara, Calif. 
contact your nearest Monsanto 525 Foshay Tower, Minneapolis 2, Minn. 


office 911 Western Avenue, Seattle 4, Wash. 
Charlottetown Mall, Charlotte 2, N. C. 
Monsanto (Canada) Ltd., 425 St. Patrick St., Montreal, Quebec 
Monsanto (Canada) Ltd., 183 Front St. E., Toronto, Ontario 


or write to: 
MONSANTO CHEMICAL COMPANY 
PLASTICS DIVISION 


DEPARTMENT 1332 SPRINGFIELD 2, MASS. 


Cold molded 


C. molded plastics were in- 
troduced in the United States 
near the beginning of this cen- 
tury by Emile Hemming. They 
differ basically from the more 
common plastics molding ma- 
terials in that they must be baked 
after removal from the mold to 
oxidize and polymerize the binder 
materials. Cold molded plastics 
fall into two main categories 
based on the types of binders 
employed—organic, and inorganic 
or refractory. The organic ma- 
terials are divided into two types 
—bituminous (asphaltic binder) 
and synthetic resin (phenolic 
binder). Asbestos is a common 
filler for both types and it pro- 
vides high-heat resistance to the 
finished molded piece. 
Bituminous binder: This binder 
is composed of asphalt, gilsonite, 
stearine pitch, or vegetable pitch 
blended with oils, such as linseed, 
castor, and tung, to form a var- 
nish-like resin. This resin is re- 
duced to proper viscosity with 
solvents, mixed with 
fiber, seasoned, 
finally screened. 
Phenolic binder: Phenolic resin 
is treated with a solvent to pro- 
duce a solution of the proper 
viscosity; then it is mixed with 


asbestos 
ground, and 


organic plastics 


asbestos fiber, seasoned, ground, 
and screened to proper size for 
the molding job to be done. 

Since the cold molded plastics 
can be squeezed into shape by 
pressure alone, production is 
rapid—as high as 3500 to 4000 
pieces/hour with certain types 
of equipment. Baking, required to 
set the piece after shaping, can 
be accomplished for a large num- 
ber of pieces simultaneously, and 
usually consumes one to several 
days depending upon the size and 
cross-section of the piece. On 
small thin pieces the baking cycle 
may be considerably under 24 hr.; 
heavier cross-sections may re- 
quire up to 72 hours. When 
organic binders are used, the tem- 
perature starts at approximately 
175° F. and is raised in hourly 
increments of 10 to 20 degrees un- 
til it reaches a high of approxi- 
mately 450° F. 

Ease of fabrication varies ac- 
cording to the type and percent- 
age of abrasive components. Mold 
wear is also affected by abrasive 
content. In general, cold molded 
articles tolerate metal inserts. 

General characteristics: Cold 
molded articles usually lack the 
surface smoothness, gloss, and 
appearance that characterize hot 


Resistor element supports are illustrative of high-temperature-resisting parts 
of complex shape, and with metal inserts, that can be produced with cold- 
molded organic plastics. (Photo, Rostone Corp.) 


COLD MOLDED ORGANIC PLASTICS 
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molded items. Dimensional dif- 
ferences are relatively large. 
Through modification of com- 
pounds and advances in process- 
ing, strides have been successfully 
made in stabilizing and improving 
these characteristics. 

With some of the newer types 
of compounds, dimensional varia- 
tion and design limitations are not 
so critical. Tensile strength has 
been improved. Baking is not 
necessary unless increased tensile 
strength is essential, or acceler- 
ated setting is desired. Color 
range has been greatly broad- 
ened. Mold wear has been re- 
duced. New free-flowing powders 
are adaptable to rotary presses, 
and small pieces can be pressed 
up to 300 per minute. 

Phenolic compositions surpass 
bituminous types in both me- 
chanical and electrical properties, 
and can be made with a finish 
that is at least comparable to that 
obtained in hot molding. Both 
types exhibit resistance to high 
heat and most alkalies and sol- 
vents, and are nontoxic and rela- 
tively low in cost. Most of these 
compositions are molded on hy- 
draulic presses supplied with oil 
pressure ranging from 2000 to 
4000 p.s.i. The somewhat soft 
pieces are seasoned on perforated 
trays at room temperature before 
baking. 

Applications: Cold molded or- 
ganic plastics find applications in 
many electrical products. 


References 


Consult Subject Index for addi- 
tional information on cold molded 
organic plastics. See also the 
Plastics Properties Chart for in- 
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tory Index, p. 1162. 
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1950). 

“Asphalt and allied substances,” 
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Coumarone-indene, 


petroleum, and 


polyterpene resins 


T here are many varieties of low 
molecular weight hydrocarbon 
resins. They are, however, all 
characterized by relatively low 
softening points (ball and ring), 
usually 100 to 110° C.; however, 
some varieties may run as high 
as 160° C. They are also charac- 
terized by low molecular weights 
—often around 1000—although 
some varieties may run as high 
as 25,000 while the softer grades 
may be considerably below 1000. 

Traditionally these resins are 
prepared from byproducts of huge 
scale operations and often the 
starting materials contain more 
than a single resin former. There 
is a noticeable trend to use purer 
materials to reinforce feed stocks 
or to form polymers or copoly- 
mers with improved properties. 
Also, the raw materials are often 
further refined before converting 
them to resins. 

The first and still an important 
raw material for hydrocarbon 
resins is found in certain frac- 
tions of coal tar distillates. 
Coumarone and indene are the 
principal resin formers in these 
streams and the resins are tradi- 
tionally called by that name, 
but cyclopentadiene, dicyclopen- 
tadiene, and styrene and _ its 
homologs are also used to form 
resins. The styrene in coal tar, 
however, is not purified to the 
degree required to produce poly- 
styrene for injection molding. As 
consumption of thermoplastic 
hydrocarbon resins expanded, the 
demand outran the supply of coke 
oven and gas tar crudes and other 
sources of resin formers had to 
be sought. Petroleum distillate 
from cracking operations was the 
answer. 

The petroleum resins vary 
somewhat in composition and in 


* Pennsylvania Industrial Chemical Corp., 120 
State St., Clairton, Pa. 
References were prepared by the editors. 


character; their aromatic content 
varies widely—some have no 
aromatic structure whatsoever 
while others have an appreciable 
content of aromatic structure and 
are used where coumarone-in- 
dene resins were formerly em- 
ployed. 

Polyterpene resins extend the 
field of low molecular weight res- 
ins and offer properties that make 
them unique in this field. They 
are more expensive than petro- 
leum resins and must justify their 
use by their special properties in 
any given application. 


Coumarone-indene resins 


Coumarone-indene resins are 
available in many varieties vary- 
ing from soft plasticizing resins to 
hard brittle resins of 140° C. 
softening point (ball-and-ring). 
Colors of these resins measured 
on the coal tar scale may be 
pale yellow of color 1 to quite 
dark brown. Solubility of these 
resins is excellent in aromatic 
hydrocarbons, but in mineral 
spirits or other aliphatic solvents 
the higher melting resins may be 
only partly soluble and require 
the addition of 20 to 30% aromatic 
hydrocarbon to bring them into 
solution. Resins of controlled 
solubility are available for par- 
ticular applications. 

Resins are manufactured by 
treating the unsaturated fractions 
with an acid-type catalyst, condi- 
tions varying somewhat with the 
type of resin desired. Also, 
streams may be blended to give 
the desired finished resin. After 
polymerization is complete, the 
catalyst must be entirely washed 
out of the resin solution and neu- 
tralized. The solvents are then 
stripped from the washed solution 
by steam, or in vacuum, or by a 
combination of steam and vacuum. 

The low - molecular - weight 


By P. 0. POWERS’ 


polystyrene resins should be con- 
sidered with the coumarone- 
indene resins, first, since some of 
these resins are derived from 
styrene or its homologs from coal 
tar, and second, because their 
properties and applications are 
more closely related to the coal 
tar hydrocarbon resins than to the 
higher-molecular-weight 
used for molding. 

They are, however, consider- 
ably tougher and more viscous 
than the coumarone-indene resins 
of equal softening point. In addi- 
tion, the polystyrene resins from 
synthetic raw materials are con- 
siderably better in color and color 
stability. The resins are offered in 
softening points from 5 to 150° C. 
ball-and-ring. They are used in 
many of the same applications as 
coumarone-indene resins, parti- 
cularly where color stability and 
film strength are required, e.g., 
coatings and adhesives. 

Applications: Coumarone-in- 
dene resins often are used as 
processing aids, extenders, or 
plasticizers with more elastic and 
tougher resins or rubber. Their 
addition inevitably improves 
water resistance and often helps 
adhesion. They are also used in 
coatings, particularly in concrete 
sealers, flat wall paints, wall 
primers, and aluminum vehicles. 

Coumarone-indene resins are 
widely used as reinforcing resins 
with synthetic rubber, and the 
softer grades are employed as 
processing aids and tackifiers. The 
harder grades have a reinforcing 
effect, particularly in non-black 
stocks with styrene-butadiene 
synthetic rubber. This effect is 
more pronounced with the less 
soluble resins. 

Asphalt tile is one of the major 
outlets for coumarone-indene 
resins. Resins of controlled solu- 
bility are produced especially for 


resins 


RESINS AND MOLDING COMPOUNDS 


this field. Scrap molding grade 
polystyrene has 
used with 
tend and 


been widely 
resins to ex- 
reinforce them, and 
has necessitated development of 
special plasticizers for use in 
resin blends. 


these 


Petroleum resins 

Production of petroleum resins 
has increased greatly in the past 
few years, while the production of 
coumarone-indene resin has in- 
creased to a much less degree. 
Since the available raw material 
supply for coal tar hydrocarbon 
resins is not expanding, the resin 
production must be expected to 
remain substantially constant. In 
the case of petroleum resins, not 
only has the total production in- 
creased, but new types of petro- 
leum resins have been offered 
and the resins have been made 
available in solution, in solid, and 
in emulsion form. 

Light-colored petroleum resins 
are soluble in mineral spirits in 
all proportions. Resins are avail- 
able in solid and flaked form at 
melting points of 100° C. and 
higher. Petroleum resin emulsions 
of good color are available in all 
emulsion forms, both the anionic 
and non-ionic types, adapted for 
use in coatings and paper size, 
and for other industrial uses. 

Certain petroleum resins pos- 
sess a moderate iodine value and 
are susceptible to reaction with 
oxygen. Stabilized varieties are 
available which do not oxidize 
even with prolonged aging. Pe- 
troleum resins, in general, have 
better stability than do 
coumarone-indene resins. The io- 
dine value of hydrocarbon resins 
is considerably higher than their 
actual unsaturation would indi- 
cate. Also, conditions for deter- 
mination of the iodine value must 
be rigorously standardized to 
give consistent values. 


color 


Applications: Petroleum resins 
of pale color are available with 
anionic, cationic, and non-ionic 
emulsifier systems. Anionic emul- 
sions have been popular for rein- 
forcing latex paints and are used 
with  styrene-butadiene, poly- 
vinyl acetate, and acrylate paint 
systems. The addition of the 
imparts improved ad- 
hesion and often better scrubba- 
bility. Emulsions are also avail- 


emulsion 


able for the sizing of paper and 
may be used in conjunction with, 
or in place of, 
rosin 


rosin or fortified 
sizes. The cationic and 
non-ionic emulsions are relatively 
new and are employed where 
water resistance and resin rein- 
forcement are desired. 

Petroleum resins find wide use 
in rubber compounding. The 
softer resins are used as plas- 
ticizers, while the harder resins 
are used to impart stiffness to 
synthetic rubbers. A notable im- 
provement in tensile strength and 
cut growth is accomplished by 
the incorporation of such resins 
in the formulation. 

Pale petroleum resins can be 
used with the drying oils to pro- 
duce varnishes. 
Gloss and adhesion are also im- 
proved by their use. Color stabil- 
ity of petroleum resins is con- 
siderably better than that of the 
coal tar resins. Petroleum resins 


water-resistant 


find extensive applications in ad- 
hesives and saturants. They are 
also widely used to modify other 
resins. resins are 
readily soluble in paraffinic and 
chlorinated hydrocarbons, but are 
generally insoluble in the lower 


Petroleum 


alcohols or ketones. 

Petroleum resins are also find- 
ing application with paper, par- 
ticularly as a hot-melt saturant 
for corrugated. A 70° C. softening 
point petroleum resin results in 
much-improved water resistance, 
and also considerably stiffens the 
resulting board. The resin pene- 
trates the board on heating. In 
addition, resins are 
finding other uses as a water- 
proofing and reinforcing saturant 
in fiber and particle boards. The 
resin may be applied either in 
emulsion form or as a hot-melt. 


petroleum 


Terpene resins 

Polyterpene resins are firmly 
established in the adhesives and 
coatings fields, and wherever a 
readily soluble hard resin of good 
color is required. In the past year 
the polyterpene resins have been 
in rather short supply due to the 
greatly increased demand. 

Commercial polyterpene resins 
are lower in density than the coal 
tar or most petroleum resins. Re- 
cent improvements in manufac- 
turing methods have resulted in 
better and lighter-colored resins. 


COUMARONE-INDENE, PETROLEUM, AND POLYTERPENE RESINS 


Grades melting from 10 to 135° C. 
(ball-and-ring) are produced. 
The harder varieties are available 
in flake form. They are composed 
in their entirety of hydrocarbon. 

Applications: The terpene resins 
are used with drying oils in 
varnishes. Such varnishes made 
with tung oil have exceptional 
heat resistance. The vehicles con- 
taining terpene resins have good 
color retention. 

Polyterpene resins are com- 
patible with many waxes and may 
be used in emulsion waxes. They 
are compatible with polybutenes, 
chlorinated and cyclized rubbers, 
and long-oil alkyds. They are 


used in concrete curing com- 
pounds where a pale solution is 
required. Since polyterpenes 


blend readily with natural and 
synthetic rubbers, they are used 
in rubber compounding adhesives. 
Since these resins are nontoxic, 
they can be used in food packag- 
ing. Light color, tack, and stability 
make them popular in pressure- 
sensitive adhesives. 

Terpene polymers show wide 
compatibility with polyethylene 
and are very useful with the more 
fusible polyethylenes. 
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Epoxy resins 


t poxy resins, or “epoxies,” as 

they are commonly called, derive 

their name from the fact that their 

principal reactive point is the epox- 
O 


ide group 6-€.. The name gener- 
ally denotes a group of resins rang- 
ing from brittle solids to low vis- 
cosity liquids made by the reaction 
of bisphenol and epichlorohydrin. 
Recently, a few other types of 
resins which have a reactive epox- 
ide group have become available 
and are sometimes included in the 
general category. 

When properly modified, such as 
by esterification with long-chain 
fatty acids, or cross-linked (cured) 
with a variety of polyamines, amine 
terminated polyamides, carboxylic 
acid anhydrides, and other reac- 
tive compounds or resins, the bis- 
phenol A-epichlorohydrin resins 
combine the properties of tough- 
ness, flexibility, adhesion, and 
chemical resistance rarely found in 
a single resin. These properties, 
plus exceptionally low shrinkage 
on cure and excellent electrical 
properties, have been responsible 
for wide acceptance of epoxies by 
almost all segments of industry, 
especially for industrial and 
maintenance protective coatings; 
structural and electrical reinforced 
laminates; casting and encapsula- 
tion (particularly for electrical and 
electronic parts); aircraft and au- 
tomotive tooling; high performance 
adhesives; industrial flooring; and 
vinyl! stabilizers. 


Basic chemistry 


The structure normally associ- 
ated with epichlorohydrin-bis- 
phenol-A resins is shown in Fig. 1, 
below; n varies from 0 to greater 
than 10. In addition to the terminal 
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epoxide groups, there are sec- 
ondary hydroxyl groups, spaced 
along the chain. Accordingly, in 
each molecule of resin, there are 
n plus 2 reactive groups, two of 
which are generally epoxide 
groups. However, it should be un- 
derstood that each commercial 
grade of resin represents a complex 
mixture of molecules of varying 
molecular weights. 

In the uncured condition these 
resins are of limited utility and 
generally need to be polymerized 
further with the appropriate cur- 
ing agents or catalysts to form use- 
ful products. These curing agents 
or catalysts react with either the 
terminal epoxide groups or with 
the internal secondary hydroxyl 
groups; or as is quite often the 
case, both groups react. There are 
three general types of reactions 
involved in producing useful end 
products—cross-linking or cou- 
pling reactions, esterification reac- 
tions, and catalytic polymerization 
reactions. 


Cross-linking or coupling 
reactions 

In contrast to the catalytic poly- 
merization mechanism to be men- 
tioned later, cross-linking reactions 
require stoichiometric or near- 
stoichiometric amounts of the cur- 
ing agents or co-reacting resins for 
efficient cure. For low-molecular 
weight epoxy resins, the cross- 
linking reaction proceeds via the 
epoxide group by employing poly- 


amines, amine-terminated poly- 
amides, and polysulfide resins; 
intermediate-molecular weight 


resins are reacted via both epoxide 
and hydroxyl groups when acid 
anhydrides are employed; and the 
highest-molecular weight resins 
in co-reaction with urea-formal- 
dehyde or phenol-formaldehyde 


FIGURE 1 


resins involve reactions in which 
hydroxyl groups are most im- 
portant. 

Almost any polyprimary or poly- 
secondary amine will cure epoxy 
resins. The reaction involves the 
opening of the epoxide ring to 
form what is called a beta-hy- 
droxyamino compound. Since both 
amine hydrogens of the primary 
amine are active, it is possible to 
obtain a cured three-dimensional 
polymer in which all linked amine 
groups are tertiary, as shown in 
Fig. 2, p. 221. 

Acid anhydrides react initially 
with the secondary hydroxyl group 
of the epoxy resin to form what is 
called a monoester. The carbox- 
ylic acid portion of the monoester 
then reacts with the epoxy group 
to form an additional ester linkage. 
In order to promote the esterifica- 
tion reactions involved, an acceler- 
ator, such as a tertiary amine or a 
basic salt, is used. 

Urea- and phenol-formaldehyde 
resins are used as cross-linking 
agents with high-molecular weight 
epoxy resins, whose _ reactive 
groups are predominantly second- 
ary hydroxyl groups. The impor- 
tant reaction is between the 
methylol groups (usually in the 
butylated form) of the urea- and 
phenol-formaldehyde resins and 
the secondary hydroxyls of the 
epoxy resin. This reaction may be 
catalyzed by acids. In addition, the 
epoxide group may react with the 
phenolic hydroxyl groups present 
in the phenolic resin, because they 
are more acidic than methylol 
groups, to form a more highly 
cross-linked polymer. Methylol 
derivatives of acrylamide-copoly- 
mer resins have similarly been 
used as curing agents for epoxy 
resins. 


Esterification reactions 


Epoxy resins react with organic 
saturated or unsaturated acids to 
produce resinous esters. Both the 
epoxide and the secondary ‘hy- 
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droxyl groups react—each epoxide 
group having the potential of being 
converted into two hydroxyls and 
thus providing two ester linkages. 
Since these reactions take place 
slowly at room temperature, ele- 
vated temperatures, 450 to 550° F., 
are normally employed. Even un- 
der these conditions, the esterifica- 
tion reactions are often catalyzed 
by the addition of basic salts. 

In addition to the esterification 
reactions, the olefinic portions of 
unsaturated acids cross-link, prob- 
ably via a Diels-Alder type addi- 
tion, during esterification at ele- 
vated temperatures. This reaction 
leads to products of increasing 
viscosity which are dependent on 
the time and temperature of re- 
action. In surface coating for- 
mulations, these unsaturated 
esters are further cross-linked by 
air drying in the presence of con- 
ventional metal driers or by bak- 
ing at elevated temperatures 


Catalytic polymerization 
reactions 

Catalytic polymerization of 
epoxy resins is accomplished with 
tertiary amines and Lewis acid 
type catalysts, such as boron tri- 
fluoride and its complexes. In 
curing epoxy resins which contain 
two epoxide groups, this type of 
polymerization leads to a highly 
cross-linked system which is il- 
lustrated in Fig. 3, below. 

Contrary to the other types of 
reactions which required stoichi- 
ometric or  near-stoichiometric 
quantities of the curing agents or 
co-reacting resins, cured polymers 
with good properties can be ob- 
tained by using catalyst concen- 
trations of 1 to 5% (based on the 
resin). In general, it has been 
found that tertiary amines do not 
produce polyether polymers with 
as high a cross-link density as 
those obtained with BF, com- 
plexes. However, because of diffi- 
culties which are encountered in 
controlling the catalytic polymeri- 
zation reactions with some of the 
catalysts now available, curing by 
this mechanism has not been used 
extensively in industrial applica- 
tions for epoxy resins. 


Surface coatings 


The manufacture of surface 
coatings was one of the first and 
continues as one of the largest 
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uses of epoxy resins. Coatings 
made from these resins combine 
the properties of toughness, flexi- 
bility, adhesion, and chemical re- 
sistance to a degree not found in 
other coating materials. Further- 
more, these properties can be 
“tailored” to fit a wide range of 
end-requirements by the proper 
choice of types and amounts of 
co-reactants. It is this versatility 
of epoxy resins which has 
prompted their wide acceptance in 
such diverse coatings as linings 
(from marine tanker compart- 
ments cans), primers 
(from auto body undercoats to 
washing machines), and top coats 
(from off-shore drilling rigs to 
plastic photo-flash reflectors). 
Epoxy surface coatings can be 
divided into the following two 
broad categories: 
1) Esters of drying or nondry- 
ing oil fatty acids: 
a) Air-dry 
b) Baking 
2) Straight epoxies cured with 
various cross-linkers: 
a) Heat curing epoxy-phe- 
nolic or urea combinations 
b) Room temperature curing 
epoxy-polyamine, polyamide, etc. 
The first surface coating uses 
for epoxy resins were based on 
the esterification of the resin with 
fatty acids. The resulting esters 
can be cured by oxidation at am- 
bient temperatures (if a drying 


to beer 


type fatty acid is used) or by re- 
action with urea- or melamine- 
formaldehyde resins at elevated 
temperatures. Properties of these 
epoxy esters can be varied widely, 
depending on the type and amount 
of fatty acid and the absence or 
presence of other heat-convertible 
resins such as phenolics, ureas, or 
melamine resins. 

Coatings of this type are used 
in appliance primers, automotive 
production primers, corrosion-re- 
sistant primers, and top coats, in- 
terior and exterior varnishes, and 
general maintenance finishes. 

Epoxy resins were next used in 
solution with certain compatible 
phenolic and urea resins. These 
blends are heat convertible and 
form copolymers to produce ex- 
tremely hard, durable, and flexi- 
ble films with excellent resistance 
to solvents and chemicals. The 
combination of formability, plus 
inertness to a very wide range of 
products, led to the use of these 
systems as lining materials for 
cans, drums, and tanks. Other 
uses include high detergent-re- 
sistant primers, chemical equip- 
ment and tank car linings, pipe 
interiors, hardware finishes, and 
fluidized bed pipe coatings. 

These heat-converted epoxy 
finishes performed so well that re- 
search was directed toward the 
development of coatings combin- 
ing the resistance of heat-cured 
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Epoxy laminate radome 
is coated with an epoxy 
primer (left) and top- 
coat (right) for added 
protection. Radome is 
built with integral heat- 
ing ducts for de-icing 


Thirty-six in. gas transmis- 
sion pipe is lined with a 
specially formulated epoxy- 
amine coating that provides 
increased pipeline capacity 
and lower compression costs. 
Coating also prevents cor- 
rosion and reduces cleaning 
costs after routine testing 





Epoxy resin-based floor surface 
in food plant protects concrete 
floors from the deleterious ef- 
fects of fruit acids. Although 
many types of surface textures 
are possible, mirror-smooth fin- 
ish was used in this case to 
facilitate frequent cleaning 





Tanks at insecticide plant 
are almost entirely coated 
with epoxy resin. Spray is 
applied with a single noz- 
tle in three coats to give a 
5 to 7-mil film finish. Epoxy 
coatings have successfully 
withstood spillage of chlor- 
inated hydrocarbons and 
benzene without ‘“‘wash- 
ing off" as do other paints 


epoxies with the convenience of 
air-dried epoxy esters. The satis- 
factory solution of this problem 
was introduced to the surface 
coatings industry as the “two- 
component paint.” A number of 
materials (polyamines, poly- 
amides, etc.) will cure epoxy 
resins at room temperature. If a 
solution of solid epoxy resins is 
used, this curing proceeds slowly 
enough so that the two compo- 
nents (epoxy resin solution and 
curing agent) can be mixed to- 
gether and will remain fluid for 
many hours. This allows the 
“catalyzed paint” to be applied by 
brush, roller, or conventional 
spray gun. Such coatings cure to 
handle in 4 to 6 hr., and after 
about a week, approach the 
chemical resistance normally as- 
sociated only with baked epoxy 
finishes. More rapid cure can be 
obtained by moderate baking. 

These coatings are widely used 
in industrial maintenance finishes, 
sanitary coatings (dairies, brew- 
eries, hospitals), aircraft finishes, 
and tank and pipe linings. 

Improvements are being made 
in all three of the basic uses de- 
scribed above. Epoxy esters are 
being developed which are easily 
emulsified in water to provide a 
water-thinned coating very nearly 
the equal of solvent-thinned coat- 
ings in salt spray and corrosion 
resistance. New heat-convertible 
resins are being investigated, some 
of which show promise of even 
further improving the color re- 
tention on overbake and chemi- 
cal resistance for which this type 
of system is widely used. New 
curing agents are being introduced 
which allow the controlled cure 
of liquid epoxy resins and permit 
the spraying of 100% solids coat- 
ings with conventional spray 
equipment. Epoxy resins are also 
being used in the fluidized bed 
coating technique to produce 
coatings of high electrical insulat- 
ing value. 


Laminating 

Epoxy resins are used in both 
low-pressure and high-pressure 
laminates. The former includes 
wet lay-up and vacuum bag types 
as well as press-molded; the 
latter class is exclusively press- 
molded and is converted at pres- 
sures greater than 1000 p.s.i. Fila- 
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ment winding, although not 
strictly a laminate, is considered 
a third class. 

Epoxy resins for laminates are 
chosen on the basis of their prop- 
erties in the cured state. High 
mechanical strength, excellent 
chemical resistance, and superior 
electrical insulating characteristics 
constitute the major factors of 
consideration. In addition, the 
epoxy resins’ acknowledged su- 
perior adhesion to glass and 
various glass finishes makes them 
the logical resin choice. 

All reinforcing materials used 
with other classes of resins can 
be and are used with epoxies. 
Woven glass fibers and mat, as 
well as woven and nonwoven rov- 
ing are the most commonly used 
reinforcements, but paper, mica, 
asbestos, metallic foils, and syn- 
thetic fabrics are sometimes used 
for the purpose. 


Low-pressure laminates, until 
recently, constituted the entire 
field of epoxy laminates. They 


received their first impetus from 
the aircraft industry due _ to 
their high-strength-to-weight ra- 
tio coupled with their extremely 
good resistance to vibration, tor- 
sional stresses, and resistance to 
oils, fuels, moisture, and de-icing 
fluids. Their excellent electrical 
properties and radar transparency 
made them the natural selection 
for use in radomes. The industry 
also pioneered their use in tool- 
ing for jigs and fixtures, taking 
advantage of the excellent dimen- 
sional stability. Epoxy laminates 
have been adopted as structural 
airframe members and are ac- 
cepted as engineering structural 
materials. 
Corrosion engineers have 
adopted epoxy laminates for fab- 
ricating strong, lightweight, chem- 
ically-resistant tanks, vessels, 
ducts, and machine housings. This 
area constitutes one of the most 
rapidly growing fields today. 
High-pressure laminates have 
assumed an important role in the 
electrical industry. The high- 
pressure laminates have grown 
from limited applications three 
years ago to widespread use. They 
constitute the second most widely 
used industrial laminate. Two 
glass fabric-based types, NEMA 
grades G-10 and G-11, are pro- 
duced with or without copper 
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cladding. They are finding in- 
creasing use in all areas where 
superior electrical insulating 
properties, coupled with high 
strengths, are required. More re- 
cently, a paper-base self-extin- 
guishing grade has been devel- 
oped which is supplanting phenolic 
XXXP types in the more sophis- 
ticated electronic applications. 

Filament winding, a pseudo- 
laminate, is being adopted for the 
production of tanks, vessels and 
pipe. The technique also lends it- 
self admirably to the field of 
rockets and missiles. Nose cones, 
rocket nozzles, and motors are im- 
portant areas of application—and 
are among the fastest growing. 

Miscellaneous epoxy laminate 
applications include boat con- 
struction, patch kits for automo- 
tive and industrial uses, helmets, 
fishing rods, and small-diameter 
tubing. 


Casting, potting, 
encapsulation, embedments 

Casting and related uses of 
epoxy resins are centered in two 
major areas of activity—tooling 
and the electrical industry. Most 
casting type applications use 
liquid epoxies for ease of han- 
dling; however, hot melt solids are 
also used. Various fillers are 
added to provide specific proper- 
ties and a wide range of curing 
systems are employed. 

Plastic tooling’s broad accept- 
ance coincided with the introduc- 
tion of epoxy resins. As in other 
structural applications, epoxy 
advantages, such as excellent me- 
chanical properties, low shrink- 
age, and good adhesion to metals 
and glass, have been mainly re- 
sponsible for broadening the scope 
of plastic tooling. Inert fillers such 
as aluminum and iron powders, 
silica, sand, and metallic oxides 
are used in many varying concen- 
trations to impart versatility to 
the cured polymers. 

Epoxy cast tools are used 
mainly for dies, casting molds, 
patterns, drop hammer dies, and 
punches. In many applications, 
epoxy resin tools show impres- 
sive advantages over metal tools. 
Direct costs are reduced by 30% 
or more, and in some instances by 
as much as 70 percent. Tooling 
time is decreased by as much as 
90 percent. Weight is markedly 


reduced, a factor which is impor- 
tant for jigs and fixtures which are 
handled frequently in produc- 
tion. In addition, alteration or re- 
pair of an epoxy resin tool is easy. 
Potting can be described as a 
technique wherein a component 
case serves as a nonremovable 
mold, the component’s various 
parts being completely impreg- 
nated with the resin formulation. 
Encapsulation is merely a cocoon 
cast around the component; gen- 
erally, no impregnation is desired. 
Embedment embraces both pot- 
ting and encapsulation, wherein 
both impregnation and cocooning 
is desired. The electrical industry 
prefers the latter technique. 


Epoxy resins are a_ standard 
material for electrical potting, 
encapsulation, and embedment 


because of their superior low 
dielectric loss properties, high in- 
sulation resistance, very low 
shrinkage, and high mechanical 
strengths. Strength and shrinkage 
are controlled even further by in- 
corporating inert, nonconductive 
fillers in the mix. Potting, encap- 
sulation, and embedment, using 
epoxies, permit more compact 
equipment designs, operation in 
severe environments, weight and 
space savings, as well as reduction 
in production costs. 

The development of mixing, 
metering, and dispensing equip- 
ment has been an important fac- 
tor in the broader application of 
epoxies in the electrical industry. 
This equipment has _ permitted 
production-line manufacturing 
techniques to be used which re- 
sult in simplified operations and 
cost reductions. Industry is direct- 
ing its efforts to use epoxies with 
all types of wire-wound equip- 
ment as well as most electronic 
equipment. The electrical industry 
offers one of the largest areas for 
utilization of epoxies. 

In addition to tooling and elec- 
trical uses, the casting technique 
is useful in many mechanical and 
chemical-resistant applications. 
These are represented by plating 
barrels, pump parts, various pipe 
fittings, small tubes, containers, 
slide bearings, etc. 


Industrial floor surfacing 


The use of industrial floor sur- 
facing compounds based on epoxy 
resins for chemical plants, dairies, 











Electronic components such as pulse transformers, delay lines, and telemeter 
filters are encapsulated with epoxy resin-based compounds which offer superior 
low dielectric loss properties, low shrinkage, and high mechanical strengths 


food processing plants, ware- 
houses, and other industrial loca- 
tions represents another relatively 
new field which has shown rather 
rapid growth. Here again the ad- 
vantages of high adhesion in rela- 
tively thin layers to various 
substrates, extreme toughness, 
durability, low shrinkage, rapid 
hardening, and superior chemical 
resistance make them especially 
adaptable to industrial flooring 
problems. 

In formulating industrial floor- 
ing compounds, epoxies are nearly 
always combined with mineral ag- 
gregates or fillers. They can be 
compounded to produce handling 
properties ranging from fairly 
fluid mixes suitable for brushing 
in thin layers, to rather stiff 
troweling compounds where 
thicker coatings are required. By 
proper formulation techniques 
they can be used over a wide 
variety of substrates, including 
concrete, wood, or steel. 

Epoxy flooring materials are 
available which combine chemical 
resistance and durability with 
such properties as the ability to 
withstand the extremely high 
point-loading and pivotal stresses 
developed by fork lift trucks. 
Others offer skid-resistance but 
are not so rough and grainy as to 
pose a difficult cleaning problem. 

Perhaps of special interest is the 
recent development of terrazzo 
flooring compounds based on 
epoxy resins. In addition to the 
above advantages, epoxy/terrazzo 
flooring, unlike conventional ter- 


razzo, can be applied and finished 
in the same day, thereby reduc- 
ing labor costs. Moreover, because 
they have lower density and can 
be applied in very thin layers, a 
considerable weight savings can 
be realized. The wider variety of 
colors available and their adapt- 
ability to plant prefabrication fur- 
ther distinguishes these com- 
pounds from conventional terrazzo. 


Highway applications 


The application of epoxy resins 
to highways is a relatively new 
field which shows a great deal of 
promise. Because of their superior 
adhesion (even in thin layers), 
extremely low shrinkage, tough- 
ness, light weight, relatively rapid 
cure at ambient temperatures, and 
outstanding chemical resistance, 
epoxy resins, when properly com- 
pounded and applied, can solve a 
wide variety of highway problems 
previously considered very diffi- 
cult, if not impossible, to solve by 
conventional techniques. 

Some of the more prominent ap- 
plications in which epoxies have 
been utilized include: skid-re- 
sistant’ and protective wearing 
courses; bridge deck waterproof- 
ing membranes; pot hole and sur- 
face patching compounds; special 
adhesives for bonding new to old 
concrete; general-purpose adhe- 
sives for bonding traffic buttons, 
precast curbs, ripple bars, and a 
host of other materials; crack and 
joint sealers; and traffic paint. 

While the market for epoxies in 
this field has not grown phenom- 


enally, it has shown steady 
growth. Continued education as 
to how and where epoxies can 
economically serve the highway 
engineer should result in the ful- 
fillment of the early promise 
shown. 


Adhesives 

Beginning with the first signifi- 
cant commercial use in the fabri- 
cation of jet fighter landing flaps 
in the early 50’s, epoxy adhesives 
are now finding application in 
many areas: in aircraft, automo- 
biles, highways, and in the home. 

The reasons for the growth of 
structural epoxy bonding are 
found in a combination of proper- 
ties not found in any other resin 
system. An epoxy/curing agent 
system is 100% reactive—no vola- 
tile solvents are necessary and, 
since no volatile materials are 
produced during cure, only con- 
tact pressure between the bond- 
ing substrates is required. Al- 
though heat may be needed for 
attaining ultimate cure, many 
epoxy adhesives will produce high 
structural strengths after room 
temperature setting. Epoxies are 
versatile—aluminum, steel, cop- 
per, titanium, rubber, wood, glass, 
fluorocarbons, and polyester fibe 
are among materials that can be 
bonded. However, the bond 
strength with galvanized metals, 
plasticized vinyl polymers, poly- 
ethylene, etc., is usually poor. The 
heat resistance and chemical in- 
ertness on exposure to a variety 
of fluids and to outdoor weather- 
ing allows epoxies to be used 
where adhesives previously were 
not feasible. 

Epoxy adhesives are available as 
one- and two-component systems 
and in a number of physical 
forms: liquid, paste, solid, powder, 
and tape. In addition to these 
variations, the epoxy resins can 
be combined with phenolic resins, 
or other resins, to attain a blend 
of the good properties of both 
types of resin; a phenolic- 
epoxy combination, for example, 
is the basis for the most widely- 
used high-temperature aircraft 
adhesive currently available. 

Most general-purpose epoxy 
adhesives are two-components— 
an epoxy resin-based paste and a 
liquid curing agent. If an entirely 
liquid adhesive is desired, fillers 
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can be left out of both the liquid 
resin as well as the curing agent 
portions. The solid adhesives are 
combinations of resins plus curing 
agents which are inert at room 
temperature or, in some cases, 
“B-staged” mixtures in which the 
resin and curing agent are par- 
tially reacted to a room tempera- 
ture-stable solid which is still 
fusible when heated. Cure of solid 
adhesives usually requires tem- 
peratures about 300° F. 

To improve uniformity of thick- 
ness as well as to simplify produc- 
tion techniques, tape and powder 
adhesives have been developed. 
Tape adhesives are one-compo- 
nent pastes supplied as a thin film 
or impregnated on a fibrous glass 
fabric of open weave or a light- 
weight glass mat. Powder adhe- 
sives are available which, when 
heated slightly, transform to 
pastes, yet allow a sprinkling pro- 
duction technique as opposed to 
the paste spreading method. Many 
tape and powder adhesives re- 
quire refrigerated storage to ob- 
tain a practical shelf life. 

The limiting factor for some ad- 
hesive users can be temperature 
of cure. Thus, some aircraft parts 
are so large that correspondingly 
sized curing ovens may be practi- 
cally limited to 150 to 200° F. 
Patching kits for 
dustrial 


many  in- 
plant applications and 
consumer home kits usually de- 
mand a room temperature setting 
system. As a rule, the tempera- 
ture of cure 
the service 


roughly determines 
temperature limits 
beyond which the bonded struc- 
ture should not be exposed. A 
room temperature curing product 
is normally restricted to service 
of 200° F. or below, while 350 to 
400° F. curing 
usable up to 500° F 
Examples of bonding with 
epoxy adhesives include: 
Aluminum skins to both fibrous 
glass and aluminum honeycomb 
in aircraft structures; field repair 
of damaged wing sections; heli- 
copter rotor blade construction. 
Stainless steel, aluminum, and 
ceramic-faced building panels to 
paper honeycomb and to foamed 
styrene; 


materials are 


concrete patching and 
bonding of new concrete to old; 
highway and warehouse floor sur- 
facing and nonskid, wear-resistant 
compositions. 
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Repair and original installation 
of oil field and chemical plant 
pipe, both metal; 
thread sealant and adhesive for 
oil well drill pipe; patching of 
tanks and other metal equipment 
in chemical plants. 


plastic and 


Fibrous glass-reinforced plastic 
materials of all kinds, from boats 
and furniture to aircraft and mis- 
sile components. 

Construction and field installa- 
tion of clay tile sewer pipe. 


Miscellaneous applications 


Competitively - priced epoxy 
resin-based solders are now avail- 
able and are replacing lead and tin 
solders in automotive construc- 
tion and repair. These synthetic 
body solders, used as thin-section 
adhesives for new car joints, re- 
quire about 1/5 the density of con- 
ventional lead solders and may be 
quickly applied by relatively un- 
skilled workers. For used-car re- 
pair, epoxy resin-based solders 
are particularly useful in repair- 
ing such areas as trunks and doors. 
These areas formerly required the 
replacement of parts or the re- 
moval of upholstery and interior 
parts due to the heat generated 
when using lead solders. 
Epoxy-based molding materials 
may be divided into two general 


categories: the first group in- 
cludes partially reacted (“B”- 
stage) molding compounds or 


powders; and the second group 
includes premix or “gunk” mold- 
ing compounds. 

Within the first group further 
classification may be used de- 
pending on whether the com- 
pound is mineral-filled or fiber- 
reinforced. Both compression and 
transfer molding are employed, 
and molding conditions generally 
depend on the degree of fill or 
reinforcement and mold design. 

Epoxy-based premix molding 
compounds are being developed 
which allow the rapid molding of 
intricately These 
parts good __ strength-to- 
weight ratios and are being used 
where less critical tolerances can 
be combined with low cost. 


shaped parts. 


have 


Other fields of application in- 


clude: foams manufactured for 
jigs and fixtures and for encapsu- 
lating electronic parts; and sta- 
bilizers for 


vinyl-based plastics 


and coatings. 
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MOLDING WITH EPOXIES* 


Prior to the late '50s, epoxy for- 
mulations had been primarily 
used as adhesives, potting com- 
pounds, coatings, and for tooling, 
laminating, etc. The outstand- 
ing adhesiveness of epoxy resins 
was a deterrent to their use as a 
molding compound. With the de- 
velopment of built-in release 
qualities, the epoxy molding com- 
pounds became available for con- 
ventional molding practices. 

As in other epoxy formulations, 
epoxy molding compounds are 
based on resins which are a reac- 
tion product of epichlorohydrin 
and suitable cross-linking agents 
of aliphatic or aromatic structure. 
The reaction, during cure, is by 
addition with no reaction gasses 
being given off. The ether linkage 
formed during the cross-'inking 
donates the same inert qualities to 
the molded compound as found in 
other epoxy products. 

Eventually, there will be a com- 
plete range of these compounds of 
both organic and inorganic filled 
types. Presently available are 1) 
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mineral filled general purpose 
powder types, 2) medium impact 
types with such reinforcing fillers 
as Dacron, Orlon, and nylon cloth 
or fibers, and 3) fibrous glass filled 
compositions. The range of impact 
potentially identi- 
cal to other molding compounds. 


properties is 


However, phenomenal mechanical 
strengths have been described with 
certain epoxy-glass formulations. 


Molding characteristics 


Epoxy molding compounds be- 
come very fluid during molding, 
and duration of flow is dependent 
on mold temperature. Higher mold 
or die temperatures result in a 


sharper gelation or “set” point. 


Air encapsulation or blister en- 
trapment are more prevalent with 
higher temperatures. If air o1 
moisture bubbles are allowed to 
flow or fill, the 


problem can be eliminated, and 


escape during 
this can be done by using lowe: 
pressures and slower ram closing 
times. 

Molding temperature. The ac- 
cepted range is from 250 to 310 
F. The longer the flow desired, the 


lower the temperature to be used. 





TABLE |: Epoxy molding compounds 





Bulk facto: 
Plasticity 


Compression molding pressure, p.s.i. 


Transfer molding pressure, p.s.i 
Molding temperature, °F. 
Arc resistance, sec. 


2.0 

Very soft 
1000-2000 
3000-6000 
280-310 


180 
Impact strength, ft. lb. per in. notch 0.35 
Flexural strength, p.s.i. 11,500 
Tensile strength, p.s.i 6900 
Water absorption, 24 hr. @ 23° C., 0.09 
Water absorption, 48 hr. @ 50° C 0.35 
Heat distortion, °F ., as molded it ee at ns 266 
Heat distortion, °F., with 2 hr. post cure at 300° F. ; -- 380 
EY cic cuvecsecseasvausses ; 1.86 
Molding shrinkage, in. per in., minimum .006-.008 
@ 23°C @ 100°C @ 200°C 
Volume resistivity, megohms 9x 10" 5 x 10 5 x 10 
Power factor @ 60 c.p.s. 011 032 35 
Power factor @ 1 kilocycle 019 .028 084 
Power factor @ 1 megacycle 013 016 019 
Dielectric constant @ 60 c.p.s. 44 49 5.9 
Dielectric constant @ 1 kilocycle 4.2 4.6 5.1 
Dielectric constant @ 1 megacycle 4.1 43 43 
Dielectric strength, volts per mil 
Short time, dry cat 400 - 
TE oo cas waticnscees 345 - a 





Molding Very low 
pressures are recommended, es- 
pecially with the lower filler con- 
tent, general purpose types. Pres- 


pressure 


sures as low as 75 p.s.i. in the 
transfer or plunger methods of 
molding are possible. The effects 
of draw or length of runner are 
not as dependent on molding pres- 
sure as in other molding com- 
pounds. While the compound is 
fluid, the fill continues. Preheating 
of material induces fluid flow im- 
mediately and consequently re- 
duces molding pressure. 

Cure time. Generally, cure rates 
will be longer than for phenolics. 
When a low temperature is es- 
pecially desirable, the cure may 
be up to 100% longer than with 
phenolic molding compounds. 

Post cure. With epoxies, post 
curing may be utilized to obtain 
a higher heat 
Since fully 
found flexible at the higher tem- 
peratures, it may be necessary to 
build up the heat distortion point 
by post-curing. See Table I. 

Molds. No special molds are re- 


distortion point. 


cured epoxies are 


quired to use epoxies, but the flash 
lines should be tight to prevent 
excessive flashing. The extreme 
flow of epoxy molding compounds 
allows delicate, intricate parts to 
be molded without injury or dis- 
location. Thin walls can be used 
Due to the flexible state during 
knockout, air ejection techniques 
seem practical. 

Features: Potential low die costs 
due to low However, 
good tool steels result in dies giv- 
ing better performance 


pressure. 


Possible molding around tiny 
pin holes, delicate inserts, ceramic 
walls (resistors), wiring, metal 
stampings, etc 

Lasting electrical and mechan- 
ical properties in open atmosphere 

Useful for applications in chem- 
ical atmospheres. 

Encapsulation by conventional 
molding techniques. 

Remarkable memory after de- 
formation, 
warmed. 


especially if part is 
Resistance to ultra-violet (sun- 
light) exposure. 
Fairly complete range of colors 
with good stability. 
Disadvantages: Heat distortion 
point lower than heat resistance. 
Low shear strength when hot, 
especially in low 


impact range 


RESINS AND MOLDING COMPOUNDS 


when reinforcing fillers are not 
being used in the compound. 
Release from mold: The follow- 
ing precautions are suggested in 
handling the epoxies: 
Since alkyd type molding com- 
pounds and epoxy molding com- 


pounds are incompatible, a mold 
which has been used for an alkyd 
must be thoroughly cleaned; 
otherwise epoxies will stick in the 
mold. Melamine and/or phenolic 
work very well as cleaning agents. 

Do not use silicone mold re- 


lease when working with the 
compound. Do not use polyethyl- 
Carnauba 
wax may be used on the initial 
molding; further 
mold release is required since re- 
lease agent is built-in. 


ene releasing agents. 


however, no 


TROUBLE-SHOOTING GUIDE: ENCAPSULATING WITH EPOXIES* 


Epoxy resin systems can be tai- 
lored to the needs of an encapsu- 
lating project. However, before the 
optimum resin system is achieved, 
specific problems may be en- 
countered. These are indications 
of what is wrong with the particu- 
lar system being tried and can 
help the user to improve his resin 
mixture. The following guide will 
be helpful in correcting common 
encapsulating problems 

Problem: Air bubbles, voids, or 
incomplete penetration 

Solution 

1) Reduce pouring viscosity by 
changing resin and/or hardener, 
or by warming mixture. 

2) Premature gel of the resin 
can cause voids. Change system 
to obtain a longer pot life, or use 
the epoxy-hardener mixture more 
promptly. Use of a heat-curing 
system greatly extends pot life. 

3) Correction of mold-design 
mold gating and 
venting will help, as will im- 
proved pouring technique. 


by changing 


4) Incomplete impregnation may 
require use of vacuum-, pressure-, 
or centrifugal-casting to 
penetration. 


force 


5) Fillers may be contaminated 
with moisture, causing voids and 
incomplete cure. Fillers should be 
dried at 100° C., or higher, to con- 
stant weight before incorporating 
into the system. 

6) Air stirred into the resin 
may be removed by allowing low 
viscosity systems to stand several 
hours. High viscosity systems may 
have to be subjected to a vacuum 
to remove air. 

Problem: Settling of filler. 
Solution 

1) Change filler to one of 
proper density and particle size. 
In general, the smaller the parti- 
cle, the less the amount of set- 
tling. 

2) Grind or mill the filler with 
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the resin, instead of incorporating 
by mechanical stirring. 

3) Add thixotropic filler which 
will help keep other fillers in sus- 
pension. 

4) Add filler to the unit to be 
encapsulated, then encapsulate 
using unfilled resin. When this 
technique is employed, the filler 
must be dried thoroughly, and 
vacuum must be used to obtain 
complete impregnation. 
Problem: Incomplete cure 
areas). 

Solution 


(soft 


1) Use a post cure at an ele- 
vated temperature to eliminate 
soft areas—if all other properties 
are satisfactory. 

2) Adjust the epoxy-hardener 
system and increase the curing 
temperature to speed reaction and 
achieve a complete cure. 

3) Improper blending of com- 
ponents may also cause softness— 
this can be eliminated by chang- 
ing mixing technique, or by 
warming to lower viscosity and 
assuring a thorough mixing of the 
entire system. 

4) Moisture in the system can 
cause incomplete cure. Dry fillers 
thoroughly by heating to constant 
weight. Anhydride hardeners tend 
to pick up moisture and must be 
kept dry. 

Problem: Cracking and crazing. 
Solution 

1) Cracking and crazing are 
caused by excessive temperature 
rise during cure. This usually oc- 
curs only in thick sections where 
the heat of polymerization cannot 
be dissipated quickly enough. Al- 
teration of the mold design to 
eliminate large masses, or the use 
of epoxy resin “plugs” to reduce 
the mass of epoxy that will cure, 
will lower the exothermic heat 
generated. 

2) Adjust the epoxy-hardener 
system to obtain a slower cure. 
Use a post heat cure to ob- 
tain optimum thermal properties 


throughout the entire mass of the 
encapsulation. 

Problem: Sticking to mold. 
Solution 

1) Try a different parting agent. 
Use a film-forming type on porous 
molds, a wax or silicone grease on 
other molds. Apply parting agent 
carefully. 

2) Modify mold design to elim- 
inate binding surfaces and under- 
cuts. 

3) Change mold material. 
Problem: Insulation breakdown 
within encapsulated unit. 
Solution 

1) Internal insulating materials 
must be able to withstand the cur- 
ing temperature and the action of 
liquid resin. If internal insulation 
cracks, parts, swells, or otherwise 
deteriorates, it should be replaced 
(preferable) or given a protective 
coating before encapsulating. 

2) If the encapsulated unit 
shows low insulation resistance 
between bare conductors, this may 
be due to humidity or incomplete 
cure. Check dryness of filler, cur- 
ing cycle, and moisture resistance 
of the system. Take corrective 
steps indicated. 
Problem: Incomplete 
seal, 

Solution 

1) Failure of the epoxy resin to 
bind with non-compatible sur- 
faces, or shrinkage during cure 
may leave gaps around wires and 
component surfaces. These can be 
eliminated by proper cleaning of 
surfaces, by precoating with a 
compatible material, or by post- 
sealing with an epoxy putty. 

2) Incomplete moisture seal may 
also be due to the filler used. The 
filler should be dried, using heat, 
and precoated with resin if it 
tends to pick up moisture from 
the air. 

3) Where incomplete seal is due 
to incomplete impregnation, fol- 
low suggestions given above for 
“Voids.” 


moisture 








Furane resins 


I n recent months, there has been 
renewed activity in the develop- 
ment of furane resins for indus- 
trial purposes. Some of this has 
involved the use of furfural resins 
as modifiers of epoxies for the 
preparation of stable, chemically 
resistant coatings, laminates, and 
castings with improved resistance 
to oxidizing acids. In this work, as 
in the other impregnation, adhe- 
sive, and coatings applications de- 
scribed below, the furane resins, 
dark in color when cured, are 
characterized by good chemical 
resistance and good penetration 
of porous surfaces. 


Origins and uses 


Furfuraldehyde, which stems 
from vegetable byproducts, can be 
converted to furfuryl alcohol and 
tetrahydro-furfuryl alcohol. Both 
of these constituents are used ex- 
tensively by the plastics industry. 
Pure furane resins can be made 
from furfury] alcohol; tetrahydro- 
furfuryl alcohol esters are used 
as plasticizers for vinyls; furfury]l 
alcohol combined with acid cata- 
lysts yields liquid polymers for 
impregnation; furfuryl alcohol 
combined with aldehydes and acid 
catalysts gives viscous liquids 
which are used in cements, sealing 
compounds, and coatings; a com- 
bination of furfuraldehyde and 
ketones is used for coatings and 
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TABLE I: Physical properties of a 
typical furane-glass laminate’ 





Density, g./cc. 1.60 
Flexural strength 
75° F., p.s.i. 29,000 
Flexural strength, 
150° F., p.s.i. 29,000 
Modulus of elasticity, 
p.s.i. 1,900,000 


Resin component alone 





Compressive strength, 


p.s.i. 18,000 
Shore D, room temp. 89/87 
Shore D, 200° F. 82 
Shore D, 300° F. 80 


1 Based on Jet-Kote X-8 laminate (No. 1500 
fiber-glass), Furane Plastics, Inc. 





By JOHN DELMONTE* 


impregnants; and furfuryl alcohol 
plus dimethylol urea produces 
noncrazing wood adhesives. 


Processing 


Unlike some of the other ther- 
mosetting polymers, furane resins 
remain as liquids until cured. 
When ready for conversion to an 
infusible solid, they increase in 
viscosity to form an irreversible 
gel which is cured to a final solid. 
As would be expected, due to the 
condensation-polymerization re- 
action, furfuryl alcohol resins un- 
dergo a_ substantial 
shrinkage 


amount of 
during cure. This 
shrinkage may be compensated 
for by the addition of appropriate 
chemical-resistant fillers such as 
silica, carbon black, and asbestos. 

Furane resin systems can be 
baked after application to im- 
their Room- 


aided 


prove usefulness. 
temperature curing resins 
by acidic-type catalysts—are also 
available. 

In general, strong acid catalysts 
are preferred. These 
hydrochloric and sulfuric acid, 
though in practice phosphoric acid 
and toluene sulfonic acids are 
usually used. To fulfill some of 
the requirements for adhesive 
pastes for acidproof bricks, vis- 
cous 


include 


resinous compounds are 
blended with fillers to which the 
acid or acid-forming compounds 
have previously been added. 


Applications 


Impregnation: Whether impreg- 
nating plaster of paris castings or 
sand-foundry patterns, the rapid 
and effective penetration of fur- 
ane resins is noteworthy. They 
also assist in the manufacture of 
grinding wheels because of their 
effective wetting action. In the 
form of thin liquids of 100% solids 
content and under 50 centipoises 
in viscosity, they penetrate into 
the dry material and, after curing, 
convert the plaster or sand into a 
strong and heat-resistant mate- 
rial. Plaster molds and tools now 
being prepared in this manner 
are suitable for high-temperature 
laminating or casting. 

Adhesives and coatings: In the 


field of adhesives and coatings, 
particularly for use in chemical 
plants, the inertness of cured 
furanes to most acids, alkalies, 
and organic solvents makes them 
assemblies 


valuable in many 


Completed structures, such as 
tanks, ducts, towers, scrubbers, 
etc., have been successfully pro- 
duced using glass reinforced fur- 
ane resins. 

Adhesion of acid-catalyzed fur- 
anes to wood, asbestos-cement, 
Masonite, and ceramics is excel- 
lent, but they are not satisfactory 
for metals. For such work, high- 
materials 
must be used to attain the de- 
sired adhesion. No catalysts are 


temperature curing 


required, but temperatures in ex- 
cess of 325° F. must be applied. 
Furanes are used as protective 
coatings in aluminum and copper 
molds for casting vinyl] plastisols; 
they are also used for protecting 
the tops of tables which are used 
in chemical and medical labora- 


tories. 
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Inorganic plastics 


O.. of the original inorganic 
plastics materials was glass- 
bonded mica, first produced in 
the United States in 1923. Glass- 
bonded mica is prepared by mix- 
ing freshly ground natural micas 
and a low-melting-point electri- 
cal grade of glass. This mixture 
of glass and ground mica then 
is preheated until the glass be- 
comes soft. At this point it is 
pressed to the shape that is de- 
sired by either one of two 
processing methods—either by 
compression molding or by the in- 
jection molding technique. 

For fabricating purposes, sheet 
and rod materials are formulated 
with a minimum amount of glass 
and a maximum amount of mica. 


This article refers to 


glass-bonded mica 
and some of the 


eramoplastic-type materials. 


A different combination is used 
to get a high-plasticity material 
for molded products. High dielec- 
tric constant materials may be 
achieved by the inclusion of 


titanium dioxide or other ti- 
tanates. 
Glass-bonded mica molded 


products may be used at tem- 
peratures up to 650° F.; the fab- 
ricating material may be used at 
temperatures up to 800° F. 

Other good properties are to- 
tal are resistance, radiation en- 
durance, negligible moisture 
absorption, total dimensional sta- 
bility, and freedom from distor- 
tion under age and _ thermal 
cycling. The thermal expansion 
coefficient matches closely that of 
the stainless steel insert materials. 

In processing these materials, 





TABLE I: Properties of glass-bonded synthetic mica 





Property 





Electrical 


Dissipation factor, 1 me. 

Dielectric-constant, 1 me. 

Temp. coefficient of dielectric constant, 
1 me. p.p.m./* F 

Loss factor, 1 me. 

Dielectric strength, v./mil 

Volume resistivity, ohm-cm., at 20° C. 


at 250° C. 
at 500° C. 


Arc resistance, sec. (A.S.T._M.) 
Mechanical 





Specific gravity 
Density, lb./cu. in. 


Impact strength (Izod), ft.-lb./in. of notch 


Water absorption, % in 24 hr. 
Hardness, Rockwell M 
Knoop 
Flexural strength, p.s.i. 
Modulus of elasticity, p.s.i. 
Compressive strength, p.s.i. 
Tensile strength, p.s.i. 
Specific heat, cal./g./° C. 
Mold shrinkage 
Maximum operating temp., ° F 
continuous 
short time 
Thermal conductivity, 
B.t.u./sq. ft./hr. (°F./in.) 
cal./sq. cm./sec./ (° C./em.) 
Thermal expansion, in./in./° C., 
at 20 to 300° C. 


” 





1 Based on injection molded Supramica 555. 
2 Based on compression molded Supramica 500. 


Injection molded 


Value 


Compression molded* 


0.0015 


0.0015 

92 72 

120 135 

0.014 0.011 

400 500 

5 x 10” 1x10" at 25° C. 
5 x 10” 4X 10” at 100° C. 
1 x 10° 4X 10° at 500° C. 
250 300 

38 3.0 

0.136 0.11 

0.7 1.85 

Nil Nil 

115-125 110-120 

600 550 

13,000 15,000 

7 X 10° 11 < 10° 

25,000 35,000 

6,000 6,000 

0.14 0.17 

Nil Not applicable 
700 850 

950 

3.2 3.5 

0.00134 0.00095 

11.4 « 10* u23x" 





INORGANIC PLASTICS 


proper proportions of mica and 
glass are mixed intimately with 
about 10% of water. The mixture 
is preformed under pressure of 
4000 p.s.i. and dried to remove 
excess water. Compression mold- 
ing is accomplished by heating 
preforms until the glass becomes 
plastic and then hot-pressing at 
500 to 700° F. at approximately 
4000 p.s.i. Most sections require 
careful annealing after they are 
molded. 

Injection molding of glass- 
bonded mica is done by first pre- 
heating the charge, which is then 
manually transferred to the in- 
jection cylinder and injected into 
a closed mold, maintained at a 
temperature of approximately 700 
to 900° F., at pressures from 
10,000 to 50,000 p.s.i. 

Latest development in the field 
are the new formulations made 
with synthetic mica (e.g., Supra- 
mica ceramoplastics made by 
Mycalex Corp. of America of a 
pure fluor phlogopite synthetic 
mica bonded with inorganic ma- 
terials). Some of these new for- 
mulations may be used at tem- 
peratures up to 950° F., which 
makes them useful for various 
missile and supersonic aircraft 
component applications. Sheet 
glass-bonded synthetic mica fabri- 
cates more easily than sheet stock 
made with natural mica. Physical 
properties of typical synthetic 
mica formulations of glass-bonded 
mica are illustrated in Table I, 
left. 

Trade names of available inor- 
ganic plastics include: Mycalex 
glass-bonded mica and Supramica 
ceramoplastics, Mycalex Corp. of 
America, Clifton, N. J.; Mycroy, 
Electronic Mechanics, Inc., Clifton, 
N. J.; GE Mycalex, General Elec- 
tric Co., Pittsfield, Mass.; and 
Havalex, Haveg Industries, Inc., 
Taunton, Mass. 
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By L. F. SIMMONS 


I he chemist has always been 


fascinated by isocyanates because 
he can make them react with most 
materials which 
hydrogen atoms. Despite the ver- 
satility of isocyanates in this re- 
spect, however, practically all the 


contain active 


commercial applications developed 
up to now are based on combina- 
tion with polyols, molecules which 
contain more than one OH group 
This basic reaction takes place as 
follows: 

HO 

N-C-O- 
Urethane 


NCO OH — 


Isocyanate Hydroxy! 


During this reaction the two re- 
through the 
formation of the urethane linkage. 
Thus, this new field of technology 
has become known as 


actants are joined 


urethane 
chemistry. 


Basic chemistry 


Polyols: 
became 


Fortunately, 
commercial 


polyols 
chemicals 
some time ago and can be sup- 
plied in large quantities at favor- 
able prices. Glycols, 
and polyethers are available in 
different ranges of 
weight and in 
configuration or with various de- 


polyesters, 


molecular 
linear molecular 
grees of branching. Castor oil, an- 
other polyol, is a natural glycer- 
ide which is unique in having 
hydroxy groups on most of the 
fatty acid 
available in grades designed spe- 


chains, and is now 
cifically for use with diisocyan- 
ates. Thus, the chemist can pro- 
duce polymers with specific types 
of structures by selecting par- 
ticular polyols and by controlling 
the manner in which they are 
linked together. 

Isocyanates: Tolylene diisocy- 
anate (TDI), used to make ure- 
thane resins, is produced most 
economically as a 
isomers 


mixture of 
containing about 80% 
2,4-tolylene diisocyanate; it is 
suitable for most applications. 

Diphenyl methane 4,4’-diisocy- 


*Allied Chemical Corp., National Aniline Div., 
40 Rector St., New York 6, N.Y. 
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isocyanate resins 


anate (MDI), 
commercial diisocyanate, is more 
reactive than TDI and is useful 
where a symmetrical molecule is 
required. Ordinarily, MDI is not 
used in making foams, but it of- 


another popular 


fers advantages for coatings, ad- 
hesives, castings, and fibers. Less 
MDI is sold now than TDI, but 
many observers feel that the con- 
sumption of MDI will grow rap- 
idly in the near future. 


Flexible foams 

The greatest market for isocy- 
anates continues to be flexible 
foams. Much of the increase in 
production that has taken place 
during the last two years has re- 
sulted from the acceptance of 
urethane foams for cushioning by 
manufacturers of furniture and 
automobiles. In many of these ap- 
plications, the foam-rubber used 
previously has been displaced by 
the urethane, which is stronger, 
lower in density, and easier to 
fabricate. 

The development of techniques 
urethane 


foams from polyethers has made 


for making flexible 
it possible to provide more desir- 
able load-bearing characteristics 
than was possible with the poly- 
ester foams previously used. In 
addition, the polyether-based ure- 
thane foams can now be produced 
by an efficient one-shot process 
than latex 
foam. This has led to predictions 
that urethane foam will capture 


more economically 


an increasing share of the cush- 
ioning market. 

The phenomenal progress in the 
flexible urethane 
foams has resulted from intensive 


technology of 


research by all organizations con- 
cerned with the field. New cata- 
lysts have been developed to pro- 
vide more precise control of the 
foaming reactions, and the quan- 
tities to use for the optimum com- 
bination of properties have been 
worked out. Much has _ been 
learned of the role of emulsifiers 
in controlling the cell structure. 
By using fluorocarbons to help 






expand the foam when vaporized 
by the heat evolved from other 
reactions, 


lower densities and 
softer foams have been obtained 
Mixing speed, 


and other 


production rates, 


mechanical variables 
have been studied thoroughly, and 
manufacturing equipment has 
been improved. 

A great deal of effort is being 
devoted to the molding of flexible 
foams in order to avoid the scrap 
losses which occur when complex 
shapes are cut from slab stock 
Many difficulties were encount- 
ered in attempting to mold foams 
made from polyether prepolymers 
because the foaming mix is too 
viscous to flow well in the mold, 
the newly formed foam is sensi- 
tive to physical shocks of han- 
dling, and the foam must be cured 
longer than can be tolerated by 
most production lines. The one- 
shot process offers several advan- 
tages for molding. The mix 
emerging from the head is more 
fluid and spreads some before the 
foaming starts. Furthermore, the 
newly-formed foam does not col- 
lapse when subjected to pressure, 
so it will flow laterally in the 
cavity for the additional interval 


This 


articles, 


prior to setting. property 


permits some such as 


automotive topper pads, to be 
molded without traversing the 
head. More heat is evolved in 


foams made by the one-shot proc- 
ess than when the polyethers are 
first combined with the TDI to 
produce a prepolymer which is 
foamed in a subsequent operation 
This increased exotherm acceler- 


Pilot escape capsules and fuel 
tank models fabricated of ure- 
thane foam are less expensive 


and stronger than the balsa 


wocd that was previously used 
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ates the curing of the foam. Al- 
though one-shot polyether foams 
have a greater tendency to stick 
in the mold compared with those 
made from prepolymers, that 
problem can be eliminated by the 
use of special high-melting, non- 
reactive synthetic waxes. 

During the period when latex 
foams were the leading foamed 
plastic used for cushioning, sev- 
eral standards were established as 
bases for negotiations between 
producers and consumers. At first 
these specifications were used also 
for flexible urethane foams while 
committees of S.P.I. and A.S.T.M. 
worked on new standards and 
methods of testing. For cushioning 
applications in the automotive 
and furniture fields, specific re- 
quirements for strength, load- 
bearing ability, density, and sta- 
bility are being set up 


Rigid foams 

The polymers in rigid foams ar¢ 
more cross-linked than in flex- 
ible foams. As their name implies, 
rigid foams are resistant to com- 


pression and can reinforce various 










Importance of urethane 
foam for cushions has led 
to new fabricating tech- 
niques. The unique scal- 
loped cut shown at right 
was achieved with a hori- 
zontal band saw rigged 


with special rollers 


SOCYANATE RESINS 





hollow structural units where the 
weight must be kept to the mini- 
mum. In addition, these foams are 
composed essentially of closed 
cells which reduce the transmis- 
sion of heat. Both the insulating 
properties and strengthening are 
further improved by the excellent 
adhesion developed when the 
foams are formed in voids or be- 
tween sheets of various materials. 
Rigid foams do not absorb signifi- 
cant quantities of water. Because 
of this property, boats made of 
aluminum or of glass fiber-rein- 
forced polyester resins can be 
made buoyant when capsized by 
filling voids with rigid foam. The 
fact that rigid urethane foams are 
not attacked by oil and gasoline is 
especially important for this ap- 
plication. 

Rigid urethane foams are well- 
suited for use as sandwich cores 
because they develop excellent 
adhesion when foamed between 
several types of commercial sheet 
materials available at low cost for 
skins. The development of im- 
proved sandwich panels is ex- 
pected to contribute to the growth 


Foamed-in-place urethane 
panels faced with alumi- 
num skins provide an 
“‘all-weather’’ shelter com- 
bining lightness, strength, 
and insulation qualities 














of prefabrication in the building 
industry. Other structural mem- 
bers can be made on the same 
principle. To improve the proper- 
ties of rigid urethane foams for 
these applications, much study is 
being devoted to increasing their 
resistance to heat and to burning. 
This can be done by incorporating 
flame-retardants or by modifying 
some of the polyols which take 
part in the foaming reactions. 

Formerly, rigid foams were ex- 
panded by carbon dioxide, which 
was produced by the reaction of 
the isocyanate groups with small 
amounts of water. Thermal con- 
ductivities (K values) of foams of 
this type run around 0.24 B.T.U. 
hr./sq. ft./°F./in. of thickness at 
75° F., which is the same as 
for many other materials used in- 
dustrially for insulation. Rigid 
foams can also be expanded by 
vaporizing a liquid using the heat 
evolved from the reaction of the 
isocyanate and the polyol. Tri- 
chloromono fluoromethane (Re- 
frigerant 11 which boils at 75° F.) 
is particularly suitable. This liquid 
is available as a commercial prod- 
uct at a low price so that the cost 
of making low-density foams is 
reduced. Furthermore, the foams 
made with this halocarbon have 
K values as low as 0.12, so that 
these foams are replacing conven- 
tional insulating materials for 
many applications such as re- 
frigerators, portable insulated 
chests, and insulated vehicles. 

By using organotin catalysts or 
fast-acting amine catalysts, rigid 
foams can now be made from 
branched polyethers and TDI by 
the one-shot process. The han- 
dling qualities are improved and 
the costs are reduced so that these 
rigid foams are now being eval- 
uated for a wider range of appli- 
cations. 

Equipment and procedures have 
been developed to spray rigid 
foams, and this method of applica- 
tion provides a potentially eco- 
nomical means to insulate tanks 
and other structures already in 
place. Shelters for troops and 
other military enclosures have 
been produced spraying rigid 
foam on spheres made by inflating 
fabrics. Radar waves pass freely 
through rigid foam, so it is suit- 
able for constructing radomes. 
An unusual application for rigid 
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foam is to immobilize broken 
bones while healing. The foam is 
poured inside the broken limb at 
the point of fracture and is ab- 
sorbed by the body after the 
bones have knit together. 


Elastomers 

By careful selection of raw ma- 
terials and the way the chemical 
building blocks are assembled in 
the construction of the polymer, 
the chemist can produce elastom- 
ers with unusual combinations of 
properties. Usually a diisocyanate 
is reacted with a dihydroxy com- 
pound in proportions to form a 
linear chain containing an NCO 
group at each end. Then these 
partial polymers are extended and 
cross-linked together by further 
reaction with special 
and during curing. 

In addition to the control the 
chemist has over the architecture 
of the polymer, the reactants are 
liquids and thus easier to handle 
than the gums and rubbers used 
in many conventional processes. 
An example is the casting of ure- 
thane printing which are 
abrasion-resistant and can be 
made to the precise degree of 
hardness desired. Special urethane 
polymers are used for dual pur- 
poses in rockets: to bind the par- 
ticles of the oxidizer and also to 


chemicals 


rolls, 


serve as the fuel. 


Fibers 


The name “Spandex” has been 
established by the Federal Trade 
Commission to designate fibers 
containing 85% urethane. Several 
manufacturers have been devel- 
oping such products and evalua- 
tions in the field appear to be ap- 
proaching completion. Spandex 
fibers are especially well-suited 
for elastic thread, having lower 
density and greater elongation 
than rubber. In addition, the ure- 
thane fibers retain their qualities 
better after repeated laundering. 


Coatings 

The isocyanate coatings market 
has shown a considerable gain 
during the past year. The greatest 
increase has occurred in the fields 
of maintenance coatings, outdoor 
and indoor clear varnishes, wire 
coatings, and patent leather fin- 
ishes. Patent leather, in particu- 
lar, makes good use of the high 
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Section cut from rigid urethane 


foam sprayed on fabric shows 
fine cell structure, uniform sur- 
face texture, and high gloss of 
continuous skin. Each sprayed- 
on coat adheres to the next 


gloss and high abrasion resistance 
that characterize these 
urethane coating materials. 

These coatings can be divided 
into two general groups: 


new 


isocy- 
anate reactive coatings which de- 
pend upon the reaction between 
isocyanate and hydroxyl groups 
for curing, and diisocyanates com- 
bined with unsaturated drying 
oils which cure by conventional 
means. 

Isocyanate reactive coatings 
are formulated from polyesters, 
polyethers, or other polyols and 
diisocyanates or diisocyanate ad- 
ducts. These components must be 
kept in separate containers until 
just prior to use—the so-called 
“two-can” system. 


One-can system 


The reactive isocyanate groups 
can now be temporarily blocked 
with phenol and the components 
stored in one can. Then when the 
coating is applied and baked, the 
phenol splits off and the isocya- 
nate is once again available for 
the more stable urethane reaction. 
This type of system is used for 
wire coatings. 

Other two-can coatings based 
on castor oil/tolylene diisocyanate 
(TDI) and castor oil/diphenyl- 
methane (MDI) 
under 
harsh chemical conditions. Of the 
two, the MDI-based coatings have 


diisocyanate 


have proved serviceable 





the better chemical resistance. 
Fillers like graphite, portland ce- 
ment, and antimony oxide have 
been 
toughness and also to 
chemical resistance. 
Oil-modified have 
been on the market for several 
years, and are finding acceptance 


used to impart improved 


improve 


urethanes 


in coatings on a cost/performance 
basis. They are made like oil mod- 
ified alkyds, with the diisocyanate 
replacing dibasic 
acid. They offer several advan- 
tages: fast drying time, unusual 
durability and hardness, and good 
weathering resistance. 


some of the 
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This brochure summarizes the typical ca- upper and lower limits of 


any important 
OW 0) pabilities of BAKELITE Brand polyethylene, plastic material property are readily avail- 


epoxy, phenolic, polystyrene, and vinyl resins able. Design and production specifications 

. and compounds as they relate to products can then be checked against these property 

| Se th | S fabricated by commercial techniques. Each ranges, and a determination easily made as 
technique is presented in terms of the types to the most acceptable type of material to use 

of plastic materials that may be fabricated Once this decision has been reached, a 

(j lJ 1) F with it. For example, an immediate compari- technical representative in the nearest Union 
son can be made of the relative merits of Carbide Plastics Company Sales Office will 

polyethylene, phenolic, polystyrene, and viny! be pleased to offer suggestions on the specific 

plastics used in molding. resin or compound within the general type 

The General Properties columns tabulate selected — that is most applicable. For added 

property ranges for the various types of convenience, the nineteen Sales Offices of 

3AKELITE Brand plastics. Thus, the practical, Union Carbide Plastics Company are listed. 


. BAKELITE phenolic and epoxy resins for bonding and laminating contribute to the functional and 
Bonding and economic features of many industrial and consumer products. 


PHENOLIC — These materials serve as a bonding agent for thermal and acoustical insulation 


Laminating for foundry shell molds, for grinding wheels and coated abrasives, and for brake-linings 
oO 


Phenolics are also used as laminating resins in decorative and industrial laminates such 


ith counter-tops and printed circuits. 


EPOXY — Epoxy resins find their greatest application in tooling, adhesive, and electrical appli- 
cations. These include such items as reinforced plastics, secondary structural parts, metal- 

BAKELITE forming production tools for the automotive and aircraft industries, adhesives, and potted 
and encapsulated electrical components. 


as 


BRAND 


PLASTICS 


4 Veneered birch layers impreg 
nated with phenolic resin and bond- 
ed with an epoxy adhesive offer 
extreme toughness and durability. 


“aa 

Paper-phenolic laminates are both w iN 

decorative and wear resistant. = emmenre gion 
ae 

a 
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The epoxy reinforced glass fiber con- 
travene used in the rotor assembly of 
this helicopter was still in excellent 
condition after fifteen million cycles 


Thin shell molds composed of sand bonded with 
phenolic resins permit the casting of metal ob 
jects that have very good surface smoothness 
and which require less machining 





GENERAL PROPERTIES — Bonding and Laminating 








BONDING (Casting) LAMINATING 
PROPERTIES 

EPOXY | EPOXY" PHENOLIC ** 
Flexural Strength, psi. 15,000—20,000 79,000—-89,000 15,000—20,000 
Flexural Modulus, psi. x 106 4-5 3.6-4.5 — 
Tensile Strength, psi. 7,000—15,000 50,000—60,000 7,000-20,000 
Tensile Modulus, psi. x 106 .38—.52 3.34.4 — 
Rockwell Hardness, “M” 82-118 104-125 — 
Deflection Temp., °F 154-480 ~— o 
Compressive Strength, psi. 25,000—46,000 _ 22,000—45,000 
Edgewise Compressive Strength, psi. — 49,000—60,000 — 
Izod Impact Strength, ft. Ibs./in. — 11-15 8-1] 
Water Absorption, % 0.1-.58 02—.15 1-4 
Arc Resistance, sec. 97-100 130-180 — 
Insulation Resistance, Megohms _ 25,000-—2,000,000 
Dielectric Strength, Cond. A. Volts per mil. 400-430 450-550 200-700 
Volume Resistivity, Megohms CM >2 x 108 awe — 
Surface Resistivity, Megohms >4x 107 _ — 
Dissipation Factor, 1 MC Cond. A. .026—.036 .01—.02 .014-.150 
Dielectric Constant, 1 MC Cond. A. 3.30—-3.49 42-49 3.9-7.5 











* Used in combination with glass fibers. ** Used in combination with paper NOTE: Wide variance within ranges is due, in part, to the type and amount of fillers and additives used 
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Moisture 
and softness of 


resistance, good 


+ 





printability 


polyethylene film serve 


to make this an outstanding material for 


the automat 


Soft 


goods autom 


wrapping of bread 





atically packaged in 
polyethylene f are protected from 
soiling during shipping and stay neat 
and untouched while on display 







y 


~ 





. 


This 
polyethylene film was shipped safe from 


accounting 


dust 
less 


and 
packaging 


a 


moisture 
cost 


_—_r 
\ 

“A 

a 


machine wrapped in 


at 50 per cent 





POLYETHYLENE 


pounds are widel) 


Films extruded from BAKELITE polyethylene resins and com 


ised for flexible packaging when fabricated into bags, pouches, 
packaging. In comparison with other 
films, polyethylene toughness. As evi- 
denced by its increasing penetration into the frozen food field, polyethylene film 
retains its strength and flexibility even at sub-zero temperatures. It has excellent 
tear resistance and shelf life. It does not dry out, embrittle, split, or 
strength after long periods of storage. 
penetration 


wraps and liners, or as used in automat 


commonly used transparent has unusual 


its 
Polyethylene film also blocks moisture 
keeps dry products dry and minimizes weight loss in moist prod- 
It has unusual chemical resistance, being affected only by a few chemicals, 
such as strong oxidizing agents. 


lose 


ucts. 


The fundamental properties of polyethylene film are supported by the sales 
appeal it lends to products packaged in it. Today, polyethylene film with its excel- 
lent clarity and sparkle, unique soft texture, and virtually unlimited printability 
is better than ever. 
of the factors governing the expansion of polyethylene 
film for packaging is the economy it offers to the packager. Polyethylene film is 
now firmly established as the lowest cost transparent film on the market. This, 
together with its physical advantages, 


One most important 


has stimulated new interest among end- 
product and machinery manufacturers. Within the past two years, new machinery 
has been developed and put into commercial operation which permits the use of 
polyethylene film in such large volume fields as the automatic overwrapping of 
bread and consumer paper products. 

Polyethylene may also be applied advantageously to paper, paperboard, foil and 
other substrates by extrusion coating. This polyethylene coating provides im- 
proved strength, moisture properties and sealability to the finished 
package. Multi-wall bags, sugar pouches, bakery boxboard, liquid portion con- 
tainers, and powdered the 


barrier 


foods are among present packaging uses of poly- 


ethylene-coated substrates. 
VINYL 


Cast vinyl 








film with its excellent clarity and toughness finds broad 
application in the packaging field, primarily as a film for skin packaging. 
Information on the properties of these materials is covered in the Film and 
Sheeting section of this guide. 
GENERAL PROPERTIES = Flexible Packaging 
Polyethylene Film * 
VERY HIGH VERY HIGH HIGH 
GENERAL IMPACT CLARITY DRAWDOWN MEDIUM HIGH 
PROPERTIES PURPOSE | HIGH CLARITY) HIGH IMPACT) HIGH CLARITY| DENSITY | DENSITY 
lensity, gm 0.918 0.922 0.924 0.924 0.930 0.950 
Melt Index 0.75 1.2 40 45 3.5-6.5 
n/10 mit 
Haze 0 ] 6 6 4 6-22 
} 5 20 35 125 160 60-130 
Impact 6.0 8.0 55 4.0 1.5 1.0 
Bag Drop, ft 
Typical Uses Construct Frozen F ft Good Dry Cleaning Bread Over Applications 
Z p g gR Bag Bag Film Stiffnes 


4@Polyethylene film used in the 
automatic overwrapping of 
napkins provides an attractive 
means of product protection 


Tough, transparent polyethyl-> 
ene film protects poultry with 
out fear of leakage or broken 
packages. 


























































Low temperature impact strength is the key to the success of polyethylene 


When 
polyethylene 





to handle 


Flexible Packaging 


* Polyethylene Extrusion Coatings 


film for packaging individually-quick-frozen fruits and vegetables 





wrapped in a 





heat-sealed 


bag, newspapers are 


clean, weather-proof 


easier 


Multi-wall bags, with an interior coat 
ing of high-density polyethylene, pro 
vide superior moisture protection, im 
proved slip properties 
resistance to grease and oil 


and excellent 









LOW 


PROPERTIES DENSITY 






MEDIUM 
DENSITY 










HIGH 
DENSITY 






















0.918-0.924 
3-9 
Sealability Excellent 
Moisture Vapor Trans Good 

High 


Excellent 


Density, gm/cc 


Melt Index, gm/10 min. 








Gas Transmission 





Chemical Resistance 


Low Temperature Toughness Excellent 





Adhesion 


Very Good 














0.930 
6.5-9 





Excellent 


Very Good 





Moderate 


Excellent 





Excellent 


Good 


















0.950 
65 





Excellent 








Excellent 





Low 


Excellent 








Excellent 


Moderate 
To Good 
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Serviceability in a product is paramount 
When it comes to molded products, Union 
Carbide Plastics Company offers time-tested 
molding materials which provide practical 
answers to everyday design problems. These 


plastics are: 


PHENOLIC 


als offer a range of impact strengths, excellent 


BAKELITE phenolic molding materi- 


serviceability, and heat and chemical resistance 
Typical uses include bottle caps and closures, 
telephone hand sets, washing machine agitators, 
appliance handles, and electrical wiring devices 


POLYETHYLENE —— Low-Density BAKELITE pols 
ethylenes for molding have excellent physical 
strength in addition to good chemical resistance 
The ease of moldability of BAKELITE polyethyl- 
enes makes them an economical material to use 
in the production of such items as squeezable 


bottles, housewares, and toys 


POLYETHYLENE 


density polyethylene has become increasingly 


High-Density — BAKELITE high- 


popular in injection and blow molding applica- 
tions. More rigid at all temperatures than the 
lower-density materials, this type of polyethylene 
makes possible the molding of thinner-walled 
items and therefore offers important materials 
savings and new design possibilities. 
High-density polyethylene offers a desirable 
combination of properties for bottle caps, deter- 


gent can spouts, houseware items, toys, contain- 













Phenolic molded drawers are light in weight 
and offer sturdy, one-piece construction that 
eliminates seams, joints, and sharp edges 


C-11, a styrene-acrylonitrile copolymer, is ideally suited 
for these serving trays because of its excellent wear- 
chemical- and impact-resistant properties. 

w 





ers, pipe fittings, blow molded bottles, and many 
other products. 


POLYETHYLENE — Copolymers 
of polyethylene copolymers for injection molding 


The introduction 


applications represents the newest addition to 
the extensive family of BAKELITE polyethylenes. 
High stress-cracking resistance, low temperature 
toughness, and increased flex life make the new 
copolymers ideal for molding housewares, such 
as garbage cans, waste baskets, dust pans, and 
other items. One polyethylene copolymer is an 
anti-static compound which is of particular inter- 
est in housewares applications because of its 


“dust free” character. 


POLYSTYRENE 


cellent resistance to water, strong alkalies and 


BAKELITE polystyrenes have ex- 


non-oxidizing acids and may be divided into two 
groups, each displaying unique advantages and 
properties. General purpose polystyrene offers 
the molder a relatively low-cost material which 
is easy to mold. Providing excellent clarity and 
ease of colorability, this group of polystyrenes is 
ised in the manufacture of toys, packaging con- 
tainers, and housewares. The impact polystyrene 
group provides a range of formulations that are 
particularly suited for molding applications re- 
quiring high flexural strength and shock resist- 
ance. Typical items molded from these materials 
are radio and TV cabinets, cases for such items 
as portable sewing machines, automotive duct 
work, and storage battery containers. 


STYRENE-ACRYLONITRILE COPOLYMER C-11 Dis- 


tinct advantages over both acrylic and styrene 


High-density polyethylene molding ma- 
terials are tough and rigid as demon- 
strated by this non-breakable toy tank 


in applications where strength and 
intricate molding are combined with 
decorative color and gloss, high- 
mpact styrene is ready for the job 





BAKELITE C-11 styrene- 
acrylonitrile copolymers for injection molding. 
Strength properties as well as resistance to soaps, 


plastics are found in 


detergents, oils and fats, chemicals, and cos- 
metics, are excellent. Typical uses include tum- 
blers, cosmetic cases, fruit juice containers, 


housewares, and food trays. 


VINYL BAKELITE non-rigid vinyl materials are 
particularly suited for injection molding. They 
are noted for their toughness, chemical resist- 
ance, durability, weathering resistance, light 
weight, and gloss. Typical uses include gaskets, 
electrical plugs, toys, and distributor cap nipples. 
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Designed for rigorous underwater service and resistant to harsh 
detergents and common corrosives, high-density polyethylene 
enables this sump pump to be durable, functional and good 
looking — at low cost! 
















Vinyl! foam can be 
core- and contour 
molded to make 
Cushioning prod 
ucts which are 
fire-resistant, dur- 
able, comfortable, 
and economical 





~ 
For durability, automatic washing machine filters are molded 
from impact polystyrene. Special water- and chemical 
resistant phenolics are also used for the agitators 


q Sturdy, non-breakable, polyethylene drum liners 
are suited for shipping and storing a variety of 
corrosive industrial chemicals, including strong 


acids, caustic solutions, and electrolytic fluids 


GENERAL PROPERTIES - Molding 








PROPERTIES PHENOLIC POLYSTYRENE + | POLYETHYLENE C-11 ++ VINYL 
1zod Impact Strength, ft. Ib./in. of notct 24—.90 25-10 4.0 to No Break* 50—.55 
Compressive Strength, ps 15,000—35,000 15,700 —_ 17,400 — 
Compressive Yield, ps — 8.500—11,000*** 1,350—4,000 
Tensile Strength, psi 4,000—9,000 4,000-—8,000 1,500—4 700 9,000—12,000 | 1,000—2,200 
Flexural Strength, ps /, 000—12,000 | 8 400—No Break* 15,000—18,000 
Mod. of Elasticity—Flexure, psi. x 10 /-25 2.4-4.7 Secant Mod 5.0-5.3 
Stiffness in Torsion (apparent mod. of 02-.15 

elasticity), psi. 23 C - - — 400—-3,000 
Elongation in Tension, % l 1.4-60 30-600 2-5 150-350 
Dielectric Strength (Short time 

volts /mil 125-450 400-600 500-600 400-500 ‘| _ 
Volume Resistivity, megohm-cm 105-10 1014 > 1016 1014 — 
Dielectric Constant 

60 cycles 5-80 2.5-2./5 2.3-2.5 2.9-3.4 

103 cycles 46-4 2.5-2.75 2.2-2.6 29-34 | 

106 cycles 4.5-9 25-275 | 22-26 29-34 | 
Dissipation Factor | 

60 cycles 03—.50 < .001~—.003 0002-.005 007-0.13 

103 cycles 02-.50 001—.003 0002-—.005 007-0.13 

106 cycles 01-.20 < .001-.003 0002—.005 007-0.13 | 
Deflection Temp., F | 230-~350 167-199** 194—266 201 one 
Brittle Temp., F 148 16 — 40 14 
Specific Gravity 1.32—1.94 1.02—1.08 917-—.960 1.06—1.09 1.17-1.42 
Molding Shrinkage, in./in 001—.008 002-—.006 _ 002—.005 
Hardness 

Rockwell M) 95-120 L) 20-(M) 70 M) 80-86 

Durometer “D”’ 43-65 50-90 
Water Absorption, % wt. gain 03-8 04.14 03-.05 20-.25 20—.40 


Gas Permeability, 0., cc/100 sq. in 
24 hrs 84-373 6.6 

Moisture Vapor Trans., gms./sq 
meter /24 hrs 


* Bend thout breaking *** Cor ft 
* ad rath 








Practical, yet attractive, house- 
wares are molded in a variety 
of colors using polyethylene 
and polystyrene resins and 
molding compounds. 





While effecting production econo- 
mies, C-11, copolymer, also im 
parts the necessary chemical resist- 
ance to this silver-zinc battery case. 


ty 
e 
id 


ono- 

im- 
sist- 
ase. 


, The variety of BAKELITE Brand resins and 
Extrusion 


compounds for extrusion provides a valuable 
with range of properties to work with in design. 
These features can lead the way to ideas for 


BAKELITE new products, or to improvements in exist- 


ing products. For extrusion, Union Carbide 





BRAND 


Plastics Company offers materials with out- 


PLASTICS standing performance records. 


The flexibility of low-density poly- 
ethylene makes possible squeezable 
tubes that never lose their shape. 


VINYL — Vinyl materials are flame-resistant and are also resistant to 
most acids, alkalies, water, oils, and chemicals. They are obtainable in a 
wide range of colors, either transparent or opaque. High dielectric 
strength makes them useful as electrical jacketing or primary insulation. 
Mechanically, BAKELITE vinyls are extremely tough and abrasion-resistant 
and are well-suited to applications such as waterstops, gasketing, belting, 
and other extruded profiles. 


POLYETHYLENE BAKELITE polyethylenes demonstrate outstanding electri- 
cal properties in the wire and cable field. At 50 megacycles and 25 deg. C., 
the power factor is only 0.0005; dielectric constant, only 2.35. Reduced 
wall thicknesses, possible with polyethylene, help reduce overall size of 
multi-conductor cables. These materials stay tough and flexible and retain 
their electrical properties down to —70 deg. C., and resist abrasion, water, 





corrosive atmospheres, acids and alkalies. — tn Tle 
Certain polyethylene compounds, which are specifically designed for pipe Flexibility, toughness, and resistance 
ance: sii othe iii Wien asmininde Goniuden aimee Umeee to corrosion by soil chemicals make 
extrusion, are also avaliable. 1ese compounds Teature exceptional burs polyethylene pipe ideal for permanent 
strength characteristics, corrosion resistance, low temperature proper- lawn sprinkler installations. 


ties, coilability, light weight, excellent gloss, and non-build-up character- 
istics when subjected to hard water. These materials are ideal for jet 
well piping, for livestock, for irrigation, lawn sprinkler systems, and 
other potential applications relatively untouched at present. A recently 
introduced polyethylene compound for wire and cable extrusion, repre- 
sents the most advanced high-density polyethylene for both insulation 
and jacketing applications. Providing a range of improved properties 
unequalled by most other polyethylenes, this material incorporates all the 
advantages of other high-density formulations greater toughness, 
higher abrasion resistance, reduced compressibility, and improved heat 
deformation plus greatly improved resistance to stress cracking and 
thermal embrittlement, and easier extrusion at higher speeds. 





a Mei 


High-density polyethylene may also be contour extruded to make sheets , 
for vacuum forming. Increased rigidity and toughness make these high- Thermoformed from extruded high- 
density compounds excellent for formed applications. density polyethylene sheet, items such 
as this spare tire cover are durable, 
STYRENE BAKELITE styrenes can readily be extruded in the form of lightweight, and easily color matched. 


contours or sheets for thermoforming. These extruded shapes have long- 
lived resilience, resistance to chemicals, soap and water, and are avail- 
able in a wide range of colors. The excellent strength, rigidity and elon- 






JUTE SERVINGS JUTE 
a“ a BEDDINGS POLYETHYLENE 
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TELCONAX COPPER CENTER 
STEEL TAPE TEREDO WIRE The low electrical losses, low mois- 
ARMOR WIRE TAPE ture absorption and chemical stability 
of polyethylene make this material 
ideally suited as the inner insulation 
Impervious to moisture, extruded polyethylene insulation is used extensively for underseas cable for submarine telephone cable. 





gation characteristics of polystyrene extruded section in extruded sheets essential for uni- 


sheets, with their excellent surface appearance, form heating in subsequent vacuum forming 
permit the forming of intricately designed prod- operations. Typical uses include brush bristles 
ucts as well as those requiring deep draws. The containers, refrigerator and freezer door liners 
excellent extrusion properties of these materials display panels, novelties, television masks, and 
make possible the maintenance of a uniform cross numerous thermo-formed products. 


GENERAL PROPERTIES - Extrusions 











PROPERTIES VINYL POLYETHYLENE POLYSTYRENE 

Specific Gravity 1.20-1.45 .92-.96 | 1.02-1.08 

Tensile Strength, psi 1,100—4,000 1,300—4,200 3,200—8,000 

Ultimate Elongation, % | 160—330 50-600 2.2-40 

Brittle Temperature (50° non-failure), °F —58-— + 14 -148—- —76 _ “_ 

Flexural Strength, psi 13,000—No break ~~ a 

Flexural Yield, psi. — | 6,500—8,00( ‘> 

Stiffness in Torsion, (at 23 C), psi 560-6,000 1,800-100,000 - 7" = | 
(Apparent Mod. of Elast 

Mod. of Elast., psi. x 105 3.2-4.5 | 

Hardness : 
Durometer Shore Type “A” 58-95 —_ Vacuum formed extruded styrene 
Durometer “D” 46-63 _ sheet effected substantial econo- 
Rockwell “‘L 45-84 mies in the production of this new 

produce display table 

Heat Distortion Temp., F 194-266 175-190 

Deformation 120 C), % 15-30 - 

Dissipation Factor, (@ 23 C, 50 Mc/sec.) 01-.07 .0005—.005 001-.0015 

Dielectric Constant 
(@ 23 C, 50 Mc/sec 2.9-3.1 2.27-2.50 2.5-2.65 
(@ 23 C, 60 Mc/sec 4-9 

Dielectric Strength (short time). volts m 400-500 500—580 400—500 
125” specimen 

Volume Resistivity (@ 15.5 C), megohm-cm x 108 5.7-2.5 abd 

Insulation Resistance Constant 15.5 C 730—10,500 _ 





megohms ‘1,000 ft 


Window splining extruded fron 

vinyl resins retains flexibility ever 

at sub-zero temperatures and i's 
e and cable Vacuum forming impervious to attack by the sever 
= ples, {ane est weather conditions 


Typical Uses | Spline, gashering 


Coatings Serviceability, economy, increased protection, decreased main- 

tenance costs —these are the advantages offered to those who 

. must consider the use of surface coatings on structures and manu- 

made with factured products. Union Carbide Plastics Company offers a 
variety of resins for use in surface coatings formulations. 


BAKELITE VINYL 


BRAND chemically neutral, non-oxidizing, and, with certain exceptions, 
non-heat reactive. Such coatings can be applied to metal, paper, 


PLASTICS cloth, wood, and masonry. 


EPOXY BAKELITE epoxy resins, formulated into coatings that may be 


BAKELITE vinyl resins for surface coatings are thermoplastic, 


air-dried or baked, impart excellent adhesion, chemical resist- 
ance, and impact resistance. Typical uses include finishes for 
molded phenolic articles, can coatings, floor varnishes, non- 
skid deck coatings, and chemical-resistant coatings for tanks 
and drums. 








PHENOLIC BAKELITE phenolic resins in coatings offer durability, 


hardness, gloss, chemical resistance, toughness, and 


heat-, abrasion-, and moisture-resistance. Coatings 
based on these resins can be applied to a variety of 
surfaces and can be formulated to produce either air- 
ises include 


floor 


finishes. Typical 
traffic 
coatings. 


drying or baking type 


maintenance coatings, varnishes, and 


paints, and chemically resistant 


GENERAL PROPERTIES - Coatings 





The Guggenheim Museum is protected by a vinyl based coat 
ing system with a minimum durability of about fifteen years 








PROPERTIES 
Color Retention 
Abrasion Resistance | 


PHENOLIC 
Fair to Poor 
Fair to Excellent 


Flexibility Poor to Good 
Adhesion Good to Excellent 
Hardness Fair to Excellent 
Gloss Poor to Excellent 


Poor to Fair 
Fair to Good 
Poor to Excellent 
Fair to Excellent 


| 
Gloss Retention on Exterior Exposure | 
Weather Resistance 
Water Resistance, Hot/Cold | 
Solvent Resistance 


Acid Resistance Fair to Excellent, except 


to oxidizing acids 


Alkali Resistance Poor to Fair 


Oleoresinous 
Spar and floor varnishes; 


Typical Uses 
| vehicles; food can linings 


paint 


Alcohol Soluble 
Soivent-resistant linings for tanks 
and drums. 
Dispersions 
| Traffic paints 
| metal primers 


and 


fast-drying 








~/ 

he missile and rocket field has introduced 
a cast, solid rocket propellent made from a 
piastisol mixture based on polyvinyl chloride 
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q Strength and durability of aluminum and corrosion- and moisture- 
resistance of a vinyl coating provide a siding material which re- 
quires minimum maintenance during the life of a house. 


EPOXY 
Poor to Good 
Fair to Excellent 
Fair to Excellent 
Excellent 


VINYL 
Excellent 
Fair to Excellent 
Good to Excellent 


Generally excellent; may re- 
quire primer base on metal. 


Fair to Good Fair 
Fair to Excellent Fair to Good 
Poor to Fair Fair to Good 


Fair to Good 
Fair to Good 


Poor to Fair to 
ketones; Good to 
Excellent to alcohols 


Fair to Good 


Excellent pigmented 

Fair to Excellent 

Poor to ketones and esters; 
excellent to alcohols, 
aliphatics and aromatics. 
Excellent to inorganics. 
Poor to acetic, formic 

and lower organic acids. 
Excellent, except ammonium 
hydroxide. 


Fair to Excellent 


¢¢6 46 29° 6€ a 2 23 OS ee 


Epoxy Esters Solutions 


Food can linings; floor Beer, food containers, and bottie caps; 
varnishes; product paper and metal foil; maintenance 
finishes. finishes. 

Amine Hardened Organosols 


Pipe and chemically re- 
sistant coatings. 
Polyamide Hardened 
Structural steel mainte- 
nance; paper and collaps 
ible tube coatings. 
Blends with Reactive 
Phenolic Resins 
Can and drum coatings; 
appliance primers; rail- 
road hopper and tank cars; 
barges, storage tanks, 
bins, and containers. 


Cloth and wire coatings; product fin- 
ishes; metal coatings. 

Plastisols 
Metal and cloth coatings; slush and 
dip moldings; gasketing; foams; rock- 
et and missile propellants 

Latex 
Interior wall paints and sealers; ma- 
sonry paints; paper coatings; adhe- 
sives; wood sealers and fillers. 





An epoxy-phenolic coating applied to the interior 
of this hopper car plays a major role in preserving 
the purity of products during shipment 


q The metal components of this radar station con 


the elements by a vinyl resin based coating 





structed in the Atlantic Ocean are protected from 
































Film and sheeting VINYL — BAKELITE viny! plastics are one of the most versa- 


tile tools in the hands of designers. In sheeting form, both 


mad f rigid and flexible, they have provided the answer to innu- 
C rom merable product design problems. Union Carbide Plastics 
BAKELITE 


BRAND 


Company manufactures these materials to a variety of 


specifications for many end uses. 


Cast Film— KRENE cast film has found its major outlet in 
PLASTICS the packaging field, both as a film for skin packaging and 

as a film laminated in combination with other substrates. 

Packages made from KRENE cast film help to increase sales 
by enhancing product appearance and allowing for rack or wall display. Its outstanding features 
include extreme clarity, toughness, and excellent moisture barrier properties. 


Calendered Plasticized Film and Sheeting — The quality of KRENE calendered film and sheeting has 
set the standard in the industry. 


KRENE calendered film and sheeting is used for such large size markets as swimming pools and 
inflatable toys, for the familiar plastic raincoat, home draperies, furniture upholstery, wall cover- 
ings, shower curtains, and laminated tarpaulins. 


Rigid Sheets BAKELITE rigid vinyl sheets have proved outstanding in performance and economy. 
They serve as book bindings, attractive luminous ceilings, printer’s electrotype molds, drawing 
templates, three-dimensional maps and display signs, printed calendars, credit and identification 


cards, and room dividers. 


Vinyl sheeting readily serves as 
Swimming pool cover as well as a pr 
tective pool liner. 


The sparkling clarity of cast vinyl film, along 
with its flexibility and toughness, represent 
properties that are extremely desirable in 
many packaging film applications 





Flexible printed circuits made by lam 
inating thin copper conductors be 
tween layers of vinyl sheeting greatly 
simplify the design of electronic and 
electrical systems. 


The packaging of hardware and industrial 
products is simplified by the use of cast 
vinyl film and the skin packaging technique. 





GENERAL PROPERTIES - Film and Sheeting 





PROPERTIES 


Tensile Strength, psi. 
Ultimate Elongation, % 
Tear Strength, gm./mil 
Flexural Strength, psi. 
Mod. of Elasticity, psi. x 105 
Impact Resistance, ft./sec. 
Stiffness, psi. 
Brittle Temperature, 
Hardness 
Durometer Shore Type “A” 
Durometer Shore Type “D” 
Dissipation Factor, 60, 103, and 10¢ cycles/sec. 


F (50% non-failure) 


Dielectric Constant, 60, 103, 10¢ cycles/sec. 


Dielectric Strength (short time), /volts per mil. 

Volume Resistivity, ohm-cm 

Flammability 

Specific Gravity 

Water Absorption, % 

Gas Permeability, cc/100 sq. in./24hr./mil. 02 
No 
C02 
Air 

Moisture Vapor Trans., gm./sq. meter/24 hrs. 

Specular Gloss (Gardner unit) 

So. Florida Weathering, hrs. 


Typical Uses 


Functional, yet decorative, luminous ceil- 
ings made from vinyl rigid sheeting add a 
note of distinctive simplicity to either mod 
ern or traditional architectural concepts. > 





vacuum formed into 


Vinyl rigid sheets 
brilliant displays for point-of-purchase ad- 
vertising, are an example of the versatility 
of vinyl materials. The realistic signs are 
lightweight and fade resistant. 





RIGID 


7,000—-9,000 


11,000-14,500 
43-51 
20-60* 


0- +5 


80 
008, .013, .019 


3.2, 3.1, 3.0 


335-425 
1016 
Self-extinguishing 
1.35-160 
N.1-.11 


redit Cards, room divid 
, identification card 


*The high-impact rigid 
materials lie above tt 
testing limit of the ma 


e 
+ 


Economy, moisture resistance, printability, and 
ease of fabrication represent a few reasons why 
vinyl rigid sheeting is preferred for credit cards. > 





PLASTICIZED 
CALENDERED 


2,000—3,500 
200-400 
25-300 


600-30,000 
—40- —5 


70-95 


Self-extinguishing 
1.22-1.34 


CAST 








PLASTICIZED 


2,500—3,500 
150-200 
25-300 


1,200-15,000 
—40- —5 


103 — .01 
106 — .02 


103-4 
106 —3 
2,900 
Some self-extinguishing 
1.21-1.29 
1-2 
50-305 
10-65 
295-1,900 
30-150 
50-80 


Embossed vinyl! sheeting is laminated to a backing 
of latex foam to provide attractive, non-slip, and 
easy to clean place mats. 





V 
w glazings, 


RIGID 


7,000-8,000 
150-300 
10-25 


Self-extinguishing 
1.36 
1-2 
iS 
2 
55 
5 
10 


5, Oxygen tents, tem 


heese aging bags 
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Noted. fon You Convenience 


Union Carbide Plastics Company’s Technical 
Representatives, located in Sales Offices through- 
out the country, are in a position to answer 
particular questions and to supply precise 
technical information concerning plastics raw 
materials marketed by the Company. Their 
training enables them to evaluate the properties 
of a particular plastic and also to suggest 


methods of fabrication. 


The data contained herein is of general nature 
and relates to the five major plastic raw materials 
currently being marketed by Union Carbide 
Plastics Company. There are many compounds 

in each class to fill particular needs. Information 
on specific requirements or end uses can be 
obtained at Union Carbide Plastics Company 


Sales Offices. 


BAKELITE, KRENE, and UNION CARBIDE are regis 


tered trade marks of Union Carbide Corporation 


UNION CARBIDE PLASTICS COMPANY 


DIVISION OF UNION CARBIDE CORPORATION 


UNION 
CARBIDE 


270 Park Avenue, New York 17, N. Y. 


J-2110 Printed in U.S.A 


Outside Continental United States and Canada 


PLASTICS DEPARTMENT 
UNION CARBIDE INTERNATIONAL COMPANY 


Division of Union Carbide Corporation 
270 Park Ave., New York 17, N. Y., U.S.A 
Cable Address: BAKELITE, New York 








_ a natural resins constitute a 
continuous series of solid, non- 
toxic, film-forming gums varying 
over a broad range of solubilities 
and hardness. Named for their 
source of origin, in most cases, 
they are classified into four major 
groups, as follows: 1) Damars; 
2) East Indias: batu, black, pale; 
3) Copals: manila, pontianak, 
kauri, congo; and 4) Miscellane- 
ous: accroides, elemi, mastic, 
sandarac. 

Almost all of the natural resins 
are simply cold-cut in solvents 
where they are generally com- 
patible with substances soluble 
in the same materials. Many of 
the resins are oil-soluble in their 
raw state, while others (congo, 
black and pale East Indias, kauri) 
are prerun at high heats. A range 
of grades is available in all of the 
varieties. 

Damars are versatile resins, 
having adhesion, depth of gloss, 
color, gloss retention, miscibility, 
and resistance to scuffing, greases, 
and cold checking. “Dewaxed” 
Damar is a lacquer resin. 

East Indias are related to the 
Damars. Batu is a high-melting- 
point resin with greater viscosity, 
water resistance, and weather re- 
sistance. It has fast solvent re- 
lease, and compatibility with 
stearic acid and a wide range of 
oils, waxes, resins, asphalts, 
pitches, chlorinated rubber, and 
cellulose derivatives. Uses in- 
clude varnishes, inks, adhesives, 
and composition products. Black 
East India makes an opaque var- 
nish that dries to a light color. It 
provides tough varnishes for 
metals and wood with water re- 
sistance, adhesion, and flexibility. 
Pale East India yields greater 
control of sheen. Its resistance to 
temperature changes and water 
makes it useful in special-purpose 
varnishes. 

Copals: Manilas are broadly 
used in alcohol solutions for var- 
nishes, printing inks, adhesives, 
liquid waxes, compositions, and 
specialty products; gloss, color 
retention, and flexibility give it 
broad usage. Pontianak is simi- 
lar to the manilas but of higher 


NATURAL 





RESINS 





Natural resins 


melting point. 
been used 


Kauri has long 
as a basic varnish 
resin. Certain grades are alcohol- 
soluble. This is a fossil resin. 
Congo is insoluble in its original 
state. Processed, it can be adapted 
to broad uses in varnish coatings 
in which toughness, flexibility, 
adhesion, color, and gloss reten- 
tion are desired. Metal coatings, 
floor varnishes, enamels, wrinkle 
finishes, and furniture varnishes 
are some of its outlets. 

Accroides (red, yacca) is a spe- 
cialty resin with thermosetting 
qualities. Its red color is in- 
separable. Elemi is a plasticizing 
resin used in varnishes, lacquers, 
caulking compounds, and _ spe- 
cialty coatings. Mastic and san- 
darac are specialty resins used in 
artistic fields. 

Amber: This yellowish, trans- 
parent-to-translucent fossil resin 
is derived from an extinct conifer. 
It takes a polish well and is the 
hardest known natural resin. 
However, it is brittle and breaks 
with a conchoidal fracture. 

Shellac: This natural resin is 
produced by tree lice (Taccardia 
lacca) found in Asia. Shellac ex- 
hibits characteristics of both 
thermoplastic and thermosetting 
types of binders, retaining its 
thermoplasticity for a long period 
when heated. Heat-curing in- 
creases the mechanical and elec- 
trical strength of the material. 

Rosin: This product of pine 
tree exudations consists largely 
of abietic acid, together with other 
complex terpenic acids and esters. 
It has not been used extensively 
in molding compositions because 
of its low softening point and 
brittleness. 

Vinsol' is another product of 
the steam distillation process by 
which naval stores are extracted 
from the wood of the long-leaf 
Southern pine. It is an _ ideal 
modifier for most natural and 
synthetic resins. High-melting 
materials or thermosetting con- 
densates are produced by reacting 
the resin with aldehydes. It is 
soluble in alcohols, esters, cyclic 
hydrocarbons, and_ chlorinated 


1 Trademark of Hercules Powder Co. 






high dielec- 


solvents, 


possesses 
tric strength, a low power factor 
even at high temperatures, and 
has the ability to withstand high- 
voltage electrical impulses. 

Asphalts: These are naturally- 
occurring hydrocarbon complexes, 
termed bitumens, which are in- 
soluble in water, but soluble in 
carbon disulfide and benzene. The 
amorphous brownish-to-black 
mixtures range from mobile fluids 
to hard, friable solids. Asphalts 
can also be processed to yield 
such properties as good dielectrics, 
and resistance to moisture, acid, 
alkali, and most chemicals. 

Cashew The cashew 
nut is obtained mainly from In- 
dia. The heat-reactive-type resins 
formed by condensation of the 
cashew phenols with aldehydes 
are available in the form of 
mobile liquids, viscous liquids, 
powdered fusible solids, granular 
infusible solids, and rubbery in- 
fusible solids. Typical applications 
are adhesives, phenolic resin 
plasticizers, potting compounds, 
protective coatings, rubber com- 
pounding, and various types of syn- 
thetic drying oils. 


resins: 
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Phenolics 


By A. P. LANDALL* and J. B. LIDSTONE* 


M ature but still growing in 


volume, phenolics have been in 
use for a longer period of time 
than any other synthetic plastic 
with the exception of cellulose 
nitrate. For more than 50 years, 
constantly increasing industrial 
usage has been the reward of 
the unique combination of useful 
properties and low cost offered by 
the phenol formaldehyde class of 
materials. Hundreds of new plas- 
tics materials have been de- 
veloped during these years, yet 
phenolic resins remain the out- 
standing thermoset both in volume 
produced and in variety of appli- 
cations. 

When the phenolics are prop- 
erly made and properly applied, 
they result in strong, rigid, di- 
mensionally stable products which 
are resistant to heat and to most 
corrosive agents, and are electri- 
cal non-conductors. From the 
standpoint of history, it is this last 
mentioned property that most 
markedly spurred their develop- 
ment. The appearance on the 
market of phenolic resins coin- 
cided very closely with the rising 
demands of the then infant elec- 
trical industry for easily and 
economically mass-produced in- 
sulating plugs, sockets, connec- 
tors, handles, enclosures, etc. 
That need and many others are 
still being filled by phenolics 
today. 

After 50 years of work with 
conventional phenolic materials, 
one would think that the chemis- 
try of the condensation reaction 
involved would have been en- 
tirely worked out. Unfortunately, 
this is not the case. Few problems 
present the intricacies, the ex- 
perimental difficulties, and the 
complexity which beset the 
chemist attempting to understand 
completely the mechanism of the 
phenol-formaldehyde reaction. It 
was just over 50 years ago when 


Dr. L. H. Baekeland first an- 


“Manager, Technical Service and ** Market 
Development Snecialist, Chemical Material 
Dept., General Electric Co., One Plastics Ave 
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nounced the controlled phenol 
formaldehyde resin reaction; at 
about the same time similar work 
was being carried out by Ayls- 
worth and by Redman and his 
coworkers, Weith and Brock. The 
significance of Dr. Baekeland’s 
work was that he found out how 
to control the phenol-aldehyde 
reaction by carefully adjusting the 
ratio of phenol to aldehyde, con- 
trolling the resultant reaction 
thereby, and stopping it at an 
intermediate point. Those who are 
not already familiar with the art 
may be surprised that empiricism 
ran far ahead of theory and that 
a thriving industry could have 
been built on the work of tech- 
nologists who had only experience 
rather than principle to guide 
them. 


Chemistry 


Phenolics were in common 
usage before Carothers and others 
began to develop even the basic 
concepts of condensation polymer 
theory. The reaction between 
phenol and formaldehyde was 
known long before Baekeland’s 
classic experiments. Many a nine- 
teenth century chemist in attemp- 
ting to make a mono-molecular 
compound wound up with a 
beaker of gunk which was dis- 
carded in disgust. He wanted no 
dealings with this type of ma- 
terial. He was interested primarily 
in crystalline substances and 
could visualize no need for poly- 
mers as we know them today. 

After 50 years of working with 
considerable 
knowledge has been gained and 
more insight into the mechanism 
of the reaction is being acquired 
almost daily. Some of the state- 
ments being made today will un- 
doubtedly be challenged tomor- 
row as still further insight is 
gained. 


phenolics, some 


Phenol and formaldehyde com- 
bine in the presence of a catalyst 
to produce phenolic resins. These 
resins can be classified broadly 
as either one-stage or two-stage 


resins. When the mol ratio of 1 
to 1 or greater of formaldehyde 
to phenol is used in combination 
with an alkaline catalyst such as 
caustic or ammonia, the reaction 
yields a one-stage resin which is 
called a resol in its initial stage. 
The permutations and combina- 
tions which are possible among 
the four generally accepted types 
of reactions that take place under 
alkaline catalysis during resini- 
fication make the study of a 
phenolic resin an extremely com- 
plex one. Even today there is 
some doubt as to the correct- 
ness of sequence in this reaction. 
However, most authorities agree 
that these reactions include (1) 
methylolation; (2) condensation 
of two methylol groups to form 
an ether bridge; (3) condensa- 
tion between a methylol group 
and a phenol nucleus to form a 
methylene bridge; and (4) de- 
composition of ether bridges to 
form methylene bridges and form- 
aldehyde which immediately re- 
acts via the first three reactions. 

It is generally stated that these 
reactions may take place in any 
open ortho or para position and 
any phenolic nucleus regardless 
of the degree of methylolation. 
It is said that they can also re- 
sult from the formation of a 
methylene bridge by condensa- 
tion between a methylol group 
and a phenol nucleus in any open 
ortho or para position regardless 
of the size of the polymer mole- 
cule. Any methylol group present 
in the polymer may undergo a 
condensation of two methylol 
groups to form an ether bridge 
or condensation to form a methyl- 
ene bridge. The decomposition of 
ether bridges in a phenolic poly- 
mer will form methylene bridges, 
and formaldehyde; these in turn 
will undergo further reactions. 

If a one-stage resin were to be 
made, all of the monomer ingre- 
dients, as well as the catalyst, 
would be charged into the kettle 
at one time. The A-stage or resol 
stage is identified by an _ initial 
increase in viscosity due to the 
formation of methylol groups. The 
resol, consisting primarily of 
phenol alcohols, is a low melting, 
low molecular weight substance 
generally soluble in alkalies and 
in other solvents such as acetone. 
As the reaction continues, the 
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resins enter the B-stage, some- 
times called resitols. The resitols 
are still soluble but only with 
considerable difficulty. The third 
C-stage or resite, is the completed 
polymer—or, stated differently, 
the completely cured resin—and 
can be likened to the curing in 
a mold of a molded part. 
Two-stage resins are prepared 
by using a mol ratio of less than 
1 to 1 of formaldehyde to phenol 
in combination with a catalyst, 
usually an acid, and reacted under 
proper conditions. The product of 
such a reaction is considered non- 
curing and is called a_ novolak. 
Polymer chemists will generally 
recognize only one type of re- 
action between formaldehyde and 
phenol under acid catalysis. In 
this reaction it is said that one 
molecule of formaldehyde with 
two phenol nuclei will condense 
to form a methylene bridge with 
the elimination of water. Again 
this reaction is either ortho on 
para oriented. The novolak is 
permanently fusible; in order to 
make this resin infusible and 
capable of being cured, it must 
be further reacted with a source 
of methylene bridges. This is 
normally accomplished through 
addition of hexamethylenetetra- 
mine, commonly known as “hexa.” 


Available forms 

Phenolic resins may exist in 
either solid or liquid form, the 
liquid forms being of varying 
viscosity from very watery fluids 
up to extremely viscous, almost 
solid, fluids. On occasion, alcohol 
solutions of these resins are used 
as varnishes. Very finely ground 
powdered resins are generally 
used for the manufacture of mold- 
ing compounds, and in the foundry 
trade for shell molding. Liquid 
resins and varnishes are used ex- 
tensively in the laminating in- 
dustry, as well as for the formu- 
lation of protective coatings and 
adhesives. Resins for casting pur- 


poses are also liquid phenolics. 


Molding material 

About 20 to 25°; of U.S. phe- 
nolic resin production is used in 
the manufacture of molding ma- 
terials. These low-cost thermosets 
are outstanding in dimensional 
stability, heat resistance, and re- 


sistance to cold flow. They are 
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About 20 million Ib. of phenolic 
resin was used (in combination 
with sand) for the manufacture 
of foundry molds in 1959. The 
advantages of phenolic for the 
application (the molds are di- 
mensionally accurate, they per- 
mit casting of metals to close 
tolerances, and they save thou- 
sands of dollars annually in 
machining costs) may push this 
market up to a 50 million Ib. 
figure by the late 1960's 
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ing of asbestos for automotive brake lin- 
Phenolic 
bonding strength and high heat-resistance 


A @ 
TL) Advantages of phenolic resins 








for producing industrial lami- 





nates (such as the sheets, rods, 


and tubes shown here), as well 





as decorative laminates (e.g., 





counter tops, wall coverings, 








etc.) have helped push sales to 
this market from 63 million Ib. 
in 1958 to 80 million in 1959 








A major share of the phenolic resin that 


went into bonding applications in 1959 
(about 15 million |b.) went into the bond- 


offers a combination of 


Large share of increase in sales 
of phenolic molding powders 
from 168 million Ib. in 1958 
to 218 million Ib. in 1959 is 
attributed to the development 
of specialized compounds for 
specialized purposes. The use 
of phenolic in the molded cir- 
cuit breaker cover shown here 
was predicated on a formula- 
tion designed to cure faster and 
offer higher impact strengths 





compounds of phenolic resin, 
fillers, lubricants, and colorants, 
produced in granular, nodular, 
macerated, and fibrous forms. 

The most common molding ma- 
terial is granular and is made by 
premixing the ingredients, proc- 
essing the premix on heated, dif- 
ferential rolls, cooling the brittle 
sheet of partially cured and densi- 
fied material, and grinding the 
material to desired particle size 
Nodular materials are 
manufactured by extrusion and 
cutting of special premixes. Mace- 
rated and fibrous materials are 
produced in a variety of cold and 
heated processing equipment, such 
as mixers, mills, and rolls. 

The high adhesive energy and 
stability of phenol-formaldehyde 
resin make it compatible with a 
broad range of filler materials: 
wood-flour, cotton flock, chopped 
rag, asbestos, fibrous glass, sisal 
fiber, mica, and synthetic fibers 
The molding material producer 
exploits this blendability in de- 
signing special materials to per- 
form specific jobs. Phenolic mold- 
ing materials are classified as 
general-purpose, _ heat-resistant, 
impact-resistant, and special pur- 
pose, according to resin formu- 
lation and fillers employed. 

Phenolic molding materials are 
generally molded by compression 
or transfer techniques at tempera- 
tures of 300 to 370° F. and pres- 
sures of 2000 to 5000 p.s.i., to pro- 
duce hard, rigid, durable parts of 
almost any shape or size. 


range. 


impregnating resins 

The ability of phenol-formalde- 
hyde resins to penetrate paper, 
wood, and many other fillers 
selectively is the basis for their 
use in the laminating industry. 
About 15 to 20% of U.S. phenolic 
resin production is used in the 
manufacture of decorative lami- 
nates for counter-tops, wall cov- 
erings, and industrial laminates 
for printed circuits and electrical 
structures and accessories. Lami- 
nators typically use an alcohol 
solution of a one-stage phenolic 
resin (essentially a varnish) into 
which is fed paper or other filler 
material for impregnation. The 
treated filler is passed through a 
circulating hot air oven at a set 
rate to remove excess volatiles 
and to initiate cure. The dried, 
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tack-free, treated filler is then 
cut to proper size. A number of 
plies are pressed between the 
polished platens of a hydraulic 
press at about 350° F. and 1000 
to 2000 p.s.i. to 


finished laminate. 


produce the 


Phenolic resins are also used 
to impregnate shaped parts of 
paper or wood (or wood-waste), 
imparting hard finish, weather- 
ability, and electrical insulation 
properties. Shaped electrical in- 
sulation, toilet cutlery 
handles, and many other products 
are manufactured with impreg- 
nating resins. 


seats, 


Bonding resins 


Both liquid and solid phenolic 
resins are used in a _ growing 
number of industrial applications 
which exploit the basic bonding 
strength of the resins. The pro- 
duction of insulation, 
brake particle board, 
abrasive wheels, and foundry shell 
molds are prime examples. 


thermal 
linings, 


In one process for manufacture 
of thermal phenolic 


resin is sprayed onto glass fibers 


insulation, 


as they pass vertically from a 
spinning tower. The coated fibers 
are deposited on a moving belt, 
compressed, and heat cured. The 
resulting product is extremely 
stable insulation with a long serv- 
ice life. 

For brake production, 
powdered phenolic resin is mixed 
with asbestos fiber, pressed into 
large flat sheets and subjected to 
heat. Before curing is complete, 
the sheets are cooled and the 
brake lining segments are die-cut. 
These segments are then cured 
under heat and pressure on a 
forming die. The phenolic resin 
produces a good, heat-resistant, 
non-absorptive bond. 

In the manufacture of particle 
board for structural applications, 
powdered or liquid 


lining 


phenolic 
resin is combined with dry wood- 
waste or with a wood-waste 
slurry. The premix is formed and 
cured with heat and pressure. 
Fully wet premixes require con- 
tinuous production techniques. 
Foundry consumption of phe- 
nolic resins for shell molding is 
growing annually. The shell mold- 
ing process was developed with 
powdered resins, but at present 
the industry is actively moving 


toward liquid resin coated sand 
techniques. In the basic process, 
a mixture of 2 to 8% phenolic 
resin and sand is applied to a hot 
metal pattern. The resulting thin 
shell of cured, bonded material is 
used as a mold to produce an ex- 
tremely smooth metal casting, 
poured to close tolerances and re- 
quiring little machining. By pre- 
coating the sand with liquid resin 
in specially designed equipment, 
shell molds and cores can be pro- 
duced faster and with lower resin 
content. 

Among other miscellaneous ap- 
plication areas for phenolic resins 
in industry are the manufacture 
of grinding wheels, sandpaper, in- 
candescent bulbs, oil filters, and 
oil well drilling fluids. 


Coating resins and adhesives 


Phenolic 
cost coatings that are widely used 


resins produce low 
in the production of electrical in- 
sulation, common varnishes, and 
specialized protective coatings for 
containers and industrial process 
equipment. Straight phenolic res- 
ins, oil modified resins, ester gum 
modified resins, and other special- 
ized types are employed to impart 
hardness, gloss, chemical resist- 
ance, and durability to finished 
coatings. 

Heat-setting adhesives are pro- 
duced from the same types of 
phenolic resins used in laminat- 
ing, usually extended with inert 
fillers for economy. The plywood 
industry is the prime consumer 
of phenolic adhesives. Applied at 
temperatures of 250 to 350° F. and 
pressures of 300 p.s.i., phenolic 
adhesives produce extremely good 


bonds. 


Into outer space 

Phenolic resins, in molded and 
low pressure laminated shapes, 
are playing an important role in 
the structures of new missiles and 
in missile hardware. They can 
withstand short-term exposure to 
extremely high 
(15,000°  F. 
conditions, metals vaporize and 


temperatures 
plus). Under these 


ceramic materials melt, but phe- 
nolic resins coke, thereby main- 
taining a thermal barrier needed 
for a missile nose cone. 

For missile blast tubes, the light 
weight and heat 
specially filled 


resistance of 


phenolic resins 
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provide a necessary combination 
of properties not found in othe: 
materials. 


Phenol-furfural 


Formaldehyde is the most com- 
monly accepted aldehyde used in 
reaction with phenol, but furfural 
is used to some extent because of 
the modifying characteristics that 
it can give to a phenolic resin. 
Phenol-furfural resins have been 
made for a good many years, the 
basic patents having been issued 
between 1921 and 1929. Develop- 
ment of techniques for large- 
scale production of furfural from 
waste oat hulls helped stimulate 
activity in this field 

The chemical nature of furfural 
is responsible for its ability to 
condense with itself to form a 
polymer. Not only does the alde- 
hyde group enter into this reac- 
tion but so also does the furan 
ring, providing a_ cross-linked 
molecular chain. Furfural resins 

chemical re- 
sistance and are capable of being 
formulated for high strength. 


possess excellent 


Phenol-furfural resins are used 
primarily as modifiers with stand- 


ard phenolic resins to impart 
special characteristics to the 
molding compound. Furfural 


resins are characterized by ex- 
treme duration of flow at lower 
temperatures and rapid 
cure rates at higher temperatures. 
By judiciously balancing the 
amount of furfural resin included 
in a standard phenolic formula- 
tion, molding compositions can 
be manufactured with exceedingly 
long duration of flow charac- 
teristics. This is exemplified by 
the earlier work on large televi- 
sion cabinet moldings. Successful 
molding of these cabinets was due 
in large measure to the long flow 
provided by incorporating fur- 
fural resins in the compound. 

By curing at elevated tempera- 
tures (375 to 400° F.) cures can 
be obtained that are faster than 
those obtained with the straight 
phenol-formaldehyde resins. 

About 1 million lb. of phenol- 
furfural resins are manufactured 
yearly for use as modifiers. 


very 


Resorcinol-formaldehyde 
Resorcinol aldehyde reactions 

are very similar to phenol alde- 

hyde reactions except that the 
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resorcinol is much more reactive 
than phenol. This is, of course, 
due to the fact that there are two 
activating OH groups as opposed 
to the one activating group in 
phenol. This high rate of reactiv- 
ity has made resorcinol resins ex- 
difficult to control and 
has somewhat limited their usage. 


tremely 


Control can be attained, however, 
by reacting with a deficiency of 
aldehyde. This results in a very 
stable resin which can be stored 
for long periods of time, as long 
as the material remains deficient 
in aldehyde content. 

Cures are attained by adding a 
source of more aldehyde, usually 
paraform, to obtain room temper- 
ature cures. These cures are es- 
sentially neutral and therefore the 
resorcinol aldehyde resin does not 
degrade fibers or other structures. 
This characteristic is extremely 
important in gluing or bonding. 
Because of the exceedingly high 
rate of reactivity, resorcinol resins 
are capable of exceedingly fast 
cures. The idea of a molding com- 
pound with exceedingly fast cures 
has intrigued the material sup- 
plier for many years. Available 
literature advises that the addi- 
tion of small quantities of resor- 
cinol resin can speed the cure of 
phenolic molding materials. How- 
ever, due to the extreme critical 
nature of controlling this reaction, 
no composition has been manufac- 
tured which would either con- 
sistently produce low cures or 
could be manufactured with rea- 
sonable facility. 

The outstanding usage of resor- 
cinol resins is as adhesives. The 
bond is fungus-proof and is not 
affected by moisture or boiling 
water. These characteristics make 
it ideally suited for bonding ply- 
wood, and the plywood industry 
uses most of the resorcinol resins 
made. The process, known as as- 
sembly gluing, takes advantage 
of resorcinol adhesives in the 
manufacture of arches and struc- 
tural members made from wood. 
It is also used to a large extent in 
boat construction. 

Since resorcinol resins are ex- 
pensive, it is common practice to 
blend phenolics with them in 
proportions that will still allow 
room temperature cures to be at- 
tained. Further economies can be 
achieved by extending - still 


more with phenolic resins and 
gluing by means of a hot-pressing 
technique. These resin adhesives 
are extensively used in wood cab- 
inet making. These adhesives are 
characterized by their high af- 
finity for wood and they are the 
only low-temperature setting ad- 
hesives which also have maximum 
resistance to exposure. 
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Polyester resins 


PP ain csiers are basically defined 
as the polycondensation products 
of dicarboxylic acids with dihy- 
dric alcohols. In the broad sense, 
however, the field of “polyester 
resins” includes many different 
types of resinous condensation 
products and collectively repre- 
sents one of the fastest growing 
areas in the plastics industry. 
Sales were estimated to be in the 
area of 160 million lb. in 1959, and 
estimations are for a record of 
250 million lb. by 1965. 

The forms in which polyeste: 
resins are available and the uses 
to which they can be put are 
many and varied. Depending on 
the choice of raw materials or 
how the resin is manufactured, 
polyesters can be formulated to 
meet any one of a wide range of 
special needs. 

The unsaturated polyester res- 
ins are one of the most important 
groups in the family. They are 
created by reacting a dihydric al- 
cohol and a dibasic acid, either or 
both of which contain a double- 
bonded pair of carbon atoms. The 
alcohol and the acid are heated to 
sufficiently high temperatures to 
react, split out water, and form 
ester linkages. The double bonds 
in the unsaturated polyester resin 
thus formed render the material 
capable of subsequent 
This is generally ac- 
complished by reacting the unsat- 
urated polyester resin with a 
polymerizable monomer (e.g., sty- 
rene) under the influence of a 
special catalyst system (e.g., per- 
oxide). In the reaction, the double 
bonds of the unsaturated poly- 
ester resin connect with those of 
the monomer (described as co- 
polymerization or cross-linking) 
to form a thermoset which, when 
fully cured, is insoluble and in- 
fusible. 

The versatile unsaturated poly- 
ester resins go into a number of 
end-uses. Reinforced with glass, 
asbestos, synthetic, cellulosic, si- 
sal, or other fibers, they can be 


cross- 
linking. 
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fabricated into so-called “rein- 
forced plastics” end products by 
hand lay-up, vacuum or pressure 
bag molding, matched metal 
molding, filament winding, and 
centrifugal molding. Mixed with 
the reinforcing fiber, filler, and a 
catalyst in a blender or dough 
mixer, the resins can also be for- 
mulated into putty-like or pow- 
dery premixes that can be molded 
in conventional compression or 
transfer presses. Closely related 
to the premixes are 
those materials classified as alkyd 
molding compounds. These mold- 
ing compounds, however, contain 


no highly volatile monomer and 


polyester 


with reasonable precautions can 
usually be transported, 
and handled like conventional 
thermosets. (For full discussion, 
196.) Pre-polymerized 
diallyl phthalate with a variety of 


stored, 


see p. 


fillers is used as a commercial 
molding compound (see p. 198). 
Mixes of resin with 
DAP monomer are sold as premix 
materials. The unsaturated poly- 
ester resins can also be cast into 
buttons, tubes, dies, and 
other end products and, more re- 
cently, have been made available 
as a foam material that can be 
blown (using an outside blowing 
agent) in much the same manner 
as latex or vinyl foam is now han- 
dled. Unlike urethane, the foamed 
unsaturated polyester is poured, 


polyester 


rods, 


not foamed-in-place. 

The second major group in the 
polyester family are the saturated 
polyester resins. When a satu- 
rated dihydric alcohol (i.e., con- 
taining no double bonds) is re- 
acted with a saturated dibasic 
acid under controlled conditions, 
water is evolved and chain mol- 
ecules having terminal hydroxy] 
or carboxyl groups result. These 
molecules are the saturated poly- 
esters. They can undergo further 
inter-molecular condensations, 
but cannot be cross-linked as can 
the unsaturated polyester resins. 

Certain saturated polyesters 
have become useful plasticizers 
often referred to as polymeric 
plasticizers. More often, special 
types prepared 


from ethylene 


glycol and terephthalic acid have 
found application in the textile 
fiber field (e.g., Dacron!) and as 
film (e.g., Mylar’). 

A new and increasingly impor- 
tant use for these polyesters has 
been their reaction with isocya- 
nates to produce polyurethanes. 
The isocyanates react with those 
polyesters containing hydroxyl 
groups to form urethane linkages 
and with those polyesters con- 
taining carboxyl groups to form 
amide linkages. In either case, 
CO. is evolved to produce the 
foamed polyurethane. Adipic acid 
and dimer acid polyesters are 
generally used. 

Another group in the 
polyester family are the alkyd 
paint resins. Essentially three- 
dimensional polyesters produced 
mainly from phthalic anhydride, 
the alkyd coating resins are dis- 
tinguishable other 
esters in that they contain fatty 


basic 


from poly- 
monobasic acids as “oil modifica- 
tion” and are usually furnished in 
organic solvents. Before the war, 
the polyol component was almost 
exclusively glycerine, but at the 
present time other polyols, such 
as pentaerythritol, are widely 
used. (For a more complete dis- 
cussion, see p. 253.) 


Unsaturated polyester resins 

Much of the versatility of the 
unsaturated polyester resins lies in 
the wide selection of raw mate- 
rials and basic processing methods 
available to meet the product 
characteristics that may be re- 
quired. 

The two basic ingredients of the 
unsaturated polyester resin—the 
dihydric alcohols and the dibasic 
acids—and the polymerizable 
monomer with which it is cross- 
linked are all capable of a good 
deal of variation. 

Of the dihydric alcohols, the 
glycols of ethylene, propylene, 1, 
3- and 2,3,-butylene, diethylene, 
and dipropylene—each with its 
own special characteristics—are 
most commonly used. 

The unsaturated dibasic acid is 
usually maleic anhydride or fu- 
maric acid. Saturated dibasic-acid 
components, such as isophthalic, 
adipic and acids, and 
phthalic anhydride, are also used; 


azelaic 


Trademark, E. I. du Pont de Nemours & 
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TABLE |: Properties of clear, cast polyester resins 





Specific gravity 
Hardness—Barcol 

Rockwell—M scale 
Tensile strength, at 25° C., p.s.i 
Flexural strength, at 25° C., p.s.i. 
Flexural modulus, at 25° C. 
Compressive strength, p.s.i. 


Heat distortion point, °C. (A.S.T.M.) 
Water absorption, 24 hr., at 25° C., % 


Dielectric strength 


Short-time test at 25° C., v./mil 
Step-by-step test at 25° C., v./mil 


Dielectric constant at 60 cycles 
at 10° cycles 
Dissipation factor at 60 cycles 
at 10° cycles 


10", p.s.i. 


1.27 
48 

110 
9,000 
14,000 
0.82 
23,000 
105 
0.30 


440 
360 
3.4 
3.3 
0.006 
0.018 





and again, a good deal of varia- 
tion is possible. A higher maleic 
content increases the resin reac- 
tivity and promotes rigidity at 
high temperatures, whereas in- 
creasing the phthalic anhydride 
gives a less exothermic resin with 
lower high-temperature rigidity. 
Linear dibasic acids, e.g. adipic 
acid, may be used to increase flex- 
ibility. 

The monomers containing dou- 
unsaturation that are 
reacted with the linear unsatu- 
rated polyester to 
three-dimensional structure when 
cured can be 


ble-bond 
achieve a 


styrene, diallyl 
phthalate, vinyl toluene, methyl 
methacrylate, or triallyl cyanu- 
rate. These too have special prop- 
erties to offer: diallyl phthalate, 
for example, in the formulation 
of molding compounds and trially] 
cyanurate in developing superior 
heat resistance in the end product. 

Other additions to the polyester 
formulation must also be taken 
into careful consideration. When 
properly formulated with an in- 
hibitor (usually polyhydric phe- 


nols such as hydroquinone ot1 
tertiary butyl hydroquinone), the 
polyester stable 


enough at ordinary temperatures 


solutions are 


for all practical purposes. Gen- 
erally, however, materials to be 
stored in tanks, tank cars, or 
drums for prolonged periods 
should be protected from direct 
sunlight, heat radiation, or over- 
heated warehouses. Stored under 
refrigeration, polyester resins can 
be stable for years. 

Cure of the resin is initiated 
by the addition of a catalyst (usu- 
ally an organic peroxide or hy- 
droperoxide) and activators or 
accelerators (cobalt naphthenate, 
alkyl and _ dialkyl 
aromatic amines) are often used 
to promote the cross-linking re- 
action so that cure can be effected 
short 
time at higher temperatures. 

The proper balance of all these 
ingredients will, of course, deter- 
mine initial resin stability, cata- 
lyzed pot life, set time, and cure 
time. The cure itself proceeds in 
two distinct stages. The first is the 


mercaptans, 


at room temperatures or 





TABLE Il: Characteristics of polyester-glass cloth 


and mat laminates 


formation of a soft gel (time of 
gelation is determined by com- 
position and temperatures used). 
Immediately after gelation, the 
cure is rapidly propagated with 
considerable evolution of heat, 
which in a large mass of resin or 
under adiabatic conditions may 
carry the temperature up to 400 
to 500° F. Complete cure can be 
obtained with no liberation of 
volatile materials. 


General properties 
The most important general, 
properties typical of all poly- 
merizable polyesters are: 1) Ease 
of handling. Polyesters in the un- 
cured state are easily handled liq- 
uids. 2) They cure to a solid ma- 
terial with no liquid or 
evolved. Since the curing action 


gases 


is exothermic and the heat 
evolved aids in speeding the cure, 
polyester resins are among the 
most rapidly cured of the thermo- 
setting resins. 3) Ease of coloring. 
Polyesters are light-colored liq- 
uids which can readily be pig- 
mented to any desired color. 4) 
Excellent stability. 
5) Good electrical properties. 6) 
Good physical properties. 
Specialty type polyesters de- 


dimensional 


signed for specific applications can 
have one or a combination of ad- 
ditional properties: 1) good 
weathering resistance and light 
stability; 2) heat resistance—the 
use of monomers, such as triallyl 
cyanurate, in 
highly unsaturated _ polyester 
bases, raises the operating tem- 
perature of  polyester-fibrous 
glass laminates to 500° F.; 3) 
flame resistance; and 4) corrosion 
resistance. 


conjunction with 


Reinforced polyester resins 
The primary field for the use of 
unsaturated polyester resin is the 
production of reinforced plastics. 
Any type of reinforcement can be 
used, although fibrous glass in the 
form of chopped fibers, roving, or 





woven or nonwoven mat is fa- 
vored. (See “Fillers and Rein- 
forcements,” p. 520.) Since the 
reinforced polyesters are being 


34 oz. mat laminate 
lg in. thick, resin 65% 


12-ply glass cloth 
ECC 181-136, resin 40% 


Tensile strength, p.s.i 12.500 47.500 

Flexural strength, p.s.i 24000 54000 used for a wide range of end 
Flexural modulus, p.s.i. 0.79 x 10° 3 x 10' products that vary in size from 
Impact strength, notched Izod 14 18 small electrical components to 
Heat distortion temp., °C. 300 300 huge boat hulls, a number of fab- 
Rockwell hardness, M scale 105 105 ricating techniques are available. 
Water absorption, 24 hr., 25° C. 0.40 0.45 


1) The hand lay-up method is 
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TABLE Ill: Molding and laminating reinforced polyester resins 








Method General procedure Advantages Disadvantages Typical applications 
Contact Reinforcement and resin depos- Unlimited size and Difficult to achieve Boats, tanks, swim- 
ited on a single male or female shape; low tooling high glass content ming pools and simi- 
mold. Hand working required to costs. and related’ high lar large structures. 
remove trapped air and develop strength; high labor 
uniform construction. Cured at cost; slow production 
room temperature or slightly ele- rates. 
vated temperature. 
Bag After reinforcement and resin Unlimited size and High labor’ costs; Boats, tanks, auto 
(Vacuumand have been applied to a single shape; low tooling slow productionrates; bodies where better 
pressure) mold, as in contact molding, a costs; better densifi- cost of perishable bag strength and general 


Matched 
metal die 


(Press mold- 


ing) 
Mat and 


preform 


Premix 


(Compression 


molding) 


Continuous 
laminating 


generally used for making large 


flexible bag or film is placed over 
the assembly and vacuum, pres- 
sure or a combination thereof is 
applied to densify the construc- 
tion. Cured at room temperature 
or slightly elevated temperature, 
sometimes with steam in the bag. 


Fiber mat or preform is placed 
on matched metal dies with 
necessary amount of filled cata- 
lyzed resin. Closing mold distrib- 
utes resin through reinforcement, 
trims excess fibers overhanging 
edge of mold and develops posi- 
tive pressure liquid resin. 
Pressures of 50-500 p.s.i. used to 
densify and maintain shape of 
part during cure. Cure in 1-8 
min. at 200-270° F. 


on 


Resin, reinforcement and fillers 
premixed and introduced to mold 
as single charge which flows as 
homogeneous mass to fill mold as 
press closes. This is a compres- 
sion molding operation. Cured for 
approximately 1 min at 250-300° F. 


Plies of fibrous mat or fabric 
(paper, synthetic fibers, 
etc.) drawn through resin satu- 
rating tank and combined at 
squeeze roll. Cured by passing 
through oven. 


glass, 


strength 
than in contact mold- 
ing. Glass cloth rein- 


cation and 


forcement gives ulti- 
mate in strength 


characteristics. 


Fast production; high 
glass content; good 
finish on two sur- 
faces; reproducibility 
of dimensions, prop- 
erties and appear- 
ance; low labor cost. 


Fast production cy- 
cles; lower cost for- 
mulations; mold in 
bosses, ribs, depres- 
sions, etc.; good fin- 
ish; reproducibility, 
low labor cost. 


High speed; low la- 
bor cost. 


materials. 


High tooling 
not practical for large 
structures (over 100 
sq. ft.) 


costs; 


Lower fiber content 
required to give flow 
gives lower general 
strength and planes 
of weakness caused 
by orientation. High 
tooling costs; limits 
in size of part. 


High equipment cost; 
limited to thin, flat or 
corrugated sheets. 


heated 


matched-metal 


quality are required. 
Short 
matched 


where 
metal tool- 


runs 


ing is too expensive. 


Chairs, 


car 


boxes, trays, 


bodies, lamp 
shades, motor hous- 


ings, etc. 


Duct work, dielectric 
components, small 
machine parts, trays. 


Glazing, decorative 


panels, aircraft fuel 
cell backing, electri- 
cal applications, table 
tops, etc. 


molds is 





shaped articles such as boat hulls, 
radomes, wing sections, fairings, 
fins and wing tips, missile noses, 
and other products for the air- 
craft, electronic, marine, and mis- 
sile industries. Either a male or 
female be used. The 
polyester-fibrous glass laminates 
laid up against the mold. 
Generally, a bag of impervious 
material is placed over the lam- 


mold can 


are 


inate and either vacuum or pres- 
sure is used to hold it in place dur- 
ing cure. Curing can be at room 
Pro- 
duction is slow, but the technique 
is versatile enough to turn out 
radomes up to 36 ft. in length and 
boats up to 40 ft. long, as well as 
various 
tanks. 
574.) 
2) Preform or mat molding in 


or elevated temperatures. 


types of 
(See “Bag 


huge storage 
Molding,” p. 


used to turn out such commercial 
products as cafeteria trays, tote 
boxes, laundry _ tubs, 
washing machine tubs, automo- 
tive luggage, and boats. 
The mat or preform is placed in 
the heated mold, the catalyzed 
polyester is poured in, and clos- 
ing the mold forces the 
throughout the reinforcement. 
Conventional molding cycles are 


chairs, 


parts, 


resin 
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2 to 4 min. at 220 to 260° F. and 
50 to 200 psi. (See “Matched- 
Metal Molding,” p. 574:) 

3) Premix molding provides a 
rapid method of making less criti- 
cal parts at considerably lower 
cost than mat or preform molding. 
It makes possible the molding of 
parts with varying wall thick- 
nesses, intricate contours, and 
molded-in inserts. Typical appli- 
cations include: electrical equip- 
ment parts, refrigerator striker 
plates, automotive heater ducts, 
automotive air conditioner parts, 
and automotive garnish moldings 
(window frames). In this method, 
resin, reinforcement, filler, and 
catalyst are mixed in a dough- 
type mixer. Typical molding 
cycles are %4 to 2 min. at temper- 
atures from 270 to 300° F. and at 
pressures from 500 to 1500 p.s.i. 
(See “Premix Molding,” p. 580.) 

4) Other miscellaneous fabri- 
cating techniques are available, 
such as continuous laminating 
generally used for turning out flat 
or corrugated building panels 
with good weathering resistance, 
ease of coloring, and good physi- 
cal properties. These sheets are 
made in light transmissions vary- 
ing from 5 to 80% and are used 
primarily as skylights, industrial 
glazing, and awnings. For mak- 
ing spherical shapes for use as 
water softener tanks, diesel tanks, 
jet assist tanks, etc., filament 
winding, in which the reinforcing 
fiber is passed through a resin 
bath and wound up on a rotating 
mold, and centrifugal molding, in 
which a hollow mandrel is lined 
with glass mat and rotated while 
the polyester resin is being fed 
into it, are also available (see 
article on p. 577). 

5) In the spray-up method, cat- 
alyzed and promoted resin can 
either: 1) be simultaneously pro- 
jected with continuous or chopped 
glass roving onto a mold surface 
(the resin emits from one nozzle 
of a dual-nozzle spray gun, the 
glass from the other); or 2) be 
sprayed onto glass fibers (in mat, 
cloth, or rovecloth form) already 
laid up in the mold. (See p. 584.) 


Casting resins and foams 

In the casting field, little if any 
reinforcing agent is used. Cast- 
ings are made from both clear 
and filled resin by pouring the 
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catalyzed resin into a mold. Cur- 
ing can take place at room or ele- 
vated temperatures. 

Castings are being produced for 
aircraft glazing. Filled castings 
are being used in electrical com- 
ponents. Decorative castings are 
the most rapidly growing segment 
of this field. Polyester buttons are 
produced in quantity. 

Polyester resins used for cast- 
ing are most often comparatively 
thin liquids, frequently custom 
formulated to fit specific end re- 
quirements. Resins which have a 
low shrinkage and a low exotherm 
during cure are recommended for 
casting in order to obtain crack- 
free and strain-free casting. Also 
available are filled polyester res- 
ins which come in thicker forms, 
resembling batter, for pouring 
into molds. Some polyester com- 
pounds can be cured catalytically 
without applying heat. Generally, 
however, baking is done in a 
closed mold to avoid contact with 
air during the cure which may 
cause surface softness. High di- 
electric strength, heat resistance, 
and ability to form a secure bond 
with other materials without ad- 
verse effect on these materials 
have made the liquid polyester 
popular in the manufacture of 
electrical and electronic products, 
parts, and assemblies, 
larly for potting. 

Polyester potting resins (usu- 
ally styrene solutions of the es- 
terification condensates of various 
dihydric alcohols and unsaturated 
dibasic acids) are catalyzed with 
organic peroxides to initiate co- 
polymerization of the styrene and 
resin components by means of a 
vinyl-type addition reaction. The 
monomeric styrene present func- 
tions not only as a cross-linking 
agent but also as a diluent to pro- 
vide viscosities sufficiently low 
for impregnation of fine struc- 
tures. 


particu- 


Saturated polyester resins 


Among the three major outlets 
for saturated polyester resins are: 
plasticizers, fibers and films, and 
urethane foams. 

Plasticizers: A number of poly- 
ester plasticizers are available 
commercially. In general, they are 
saturated resins of controlled 
molecular weight. The polyester 
plasticizers are more viscous and, 


because of their low volatility, are 
more permanent than other esters 
used for plasticizers. They may 
be used in both organic coatings 
and plastics. 

Fiber and film: A special type 
of saturated polyester prepared 
from ethylene glycol and tere- 
phthalic acid has found applica- 
tion in the textile fiber field and 
as film. Clothing fabric woven 
with fibers (Dacron) of this poly- 
ester has good wear resistance 
and laundering characteristics. 
The film (Mylar) features well- 
known tensile strength and tear 
resistance and is used in electrical 
and packaging applications. 

Polyurethane resins: Other sat- 
urated polyesters with lower mo- 
lecular weights and differing 
compositions are entering the 
rapidly expanding field of poly- 
urethane resins. The polyesters 
are used in conjunction with di- 
isocyanate compounds to form 
foams and elastomers as well as 
coatings. For a full discussion of 
these materials, see “Isocyanates,” 
p. 230, and “Foamed Urethanes,” 
p. 344. 

Saturated polyesters and diiso- 
cyanates of appropriate composi- 
tion can also be reacted to form 
polyurethane elastomers capable 
of being cross-linked, by reaction 
with suitable agents, to form 
tough rubber products. 


Alkyd paints’ 


Polyester resins used in organic 
paints are usually known as 
alkyds. Alkyds are distinguish- 
able from other polyesters in 
that they contain fatty monobasic 
acids as “oil modifications” and 
are usually furnished in solvents. 
Because of popular usage, these 
polyester resins will be referred 
to as alkyds. 

The predominant group of alkyd 
resins used in the manufacture of 
surface coatings employs phthalic 
anhydride as the main polybasic- 
acid constituent and such poly- 
hydric alcohols as glycerol or 
pentaerythritol. Other polyhydric 
alcohols, such as glycols, di- or 
tri-pentaerythritol, sorbitol, or 
trimethylolethane, can be used to 
emphasize special resin properties. 
In addition to the polybasic acid 
and polyhydric alcohol 
iPrepared by D. C. Davis and L. Campa- 


naro, Plastics and Coal Chemicals Div., Allied 
Chemical Corp. 


com- 








ponents, alkyd resins for protec- 
tive coatings are modified with 
oxidizing or nonoxidizing fatty 
acids derived from vegetable and, 
in some cases, mineral oils. 

Oil-modified alkyd resins of the 
air-drying type cure by oxida- 
tion of their drying oil constituent. 
In the case of the baking type, 
in which the oil modification may 
be oxidizing or nonoxidizing, the 
alkyds cure by heat alone or by 
co-condensation with alkylated 
amino resins in the presence of 
heat. 

Quantitatively and  qualita- 
tively, the oil modification of 
alkyd resins produces profound 
effects on the properties of these 
products. Alkyds generally con- 
tain from 30 to 70% of oil and, 
depending on their specific range 
of oil content, are classified ap- 
proximately as follows: 


Classification Oil content 
% 
Short-oil 30-46 
Medium-oil 46-56 
Long-oil 56-70 
Short-oil alkyds: Short-oil 


alkyds contain fewer of the ali- 
phatic, solvent-tolerant, fatty- 
acid chains in their molecular 
structure, and, hence, are prone 
to be incompatible in aliphatic 
solvents. These alkyds are sup- 
plied as solutions in aromatics, 
such as xylene or toluene. The 
short-oil alkyds that are modi- 
tied with nonoxidizing oils, such 
as coconut or castor oil, are used 
as plasticizers in cellulose nitrate 
lacquer formulations to contribute 
the necessary properties of adhe- 
sion, flexibility, durability, and 
color retention to modern auto- 
motive and other fast-drying in- 
dustrial lacquer finishes. Short- 
oil, nonoxidizing alkyds are also 
used extensively with urea and 
melamine resins in baking enam- 
els and yield exceptionally hard, 
tough finishes for refrigerators, 
washing machines, home freezers, 
and many other similar types of 
home appliances. 

Short-oil, oxidizing alkyds 
based on soya, dehydrated castor, 
or cottonseed oils have a broad 
base of utility in industrial baking 
finishes of all types. In conjunc- 
tion with acid-catalyzed urea 
resins, they have also found suc- 
cessful application in forced-dry, 





TABLE IV: Modifiers for alkyd resins used in paints 





Modifier Advantages contributed 
Rosin Fast drying 

Hardness 

Mar resistance 
Phenolic Hardness 


Solvent resistance 

Alkali resistance 
Styrene Fast drying 
Light color 
Color retention 
Heat resistance 
Hardness 


Silicone 


Disadvantages contributed 


Yellowing 
Poor exterior durability 


Yellowing 
Poor stability 


Poor solvent resistance 
Poor stability 

Fair exterior durability 
Cost 

Higher curing temperature 


Resistance to thermal shock 


Acrylics Fast drying 
Adhesion 


Color retention 


Cost 
Limited compatibility 
with amines 





wood-furniture finishes that are 
superior in abrasion resistance, 
impact strength, and durability to 
oleoresinous varnishes or cellu- 
lose nitrate lacquers. 

Medium- and long-oil types: 
Medium- and long-oil alkyds 
that are soluble in mineral spirits 
are modified most frequently with 
oxidizing oils and are used in 
brushing-type, air-drying finishes. 
Many government specifications 
call for alkyds of this group and 
most of the familar household 
paint products, such as alkyd, flat 
wall-paint, 4-hour 
enamel, and porch, floor, and 


high-gloss 


deck paints, are manufactured, at 
the present time, from either the 
medium- or long-oil type alkyd 
resins, 

Availability of “odorless” and 
“low-odor” mineral spirits has 
permitted development of medi- 
um- and long-oil alkyd resin so- 
lutions in these solvents for in- 
terior alkyd-based flat paints and 
gloss enamels that are free from 
obnoxious odors. Long-oil and 
extra-long-oil alkyds at 100% 
solids are also increasing in usage 
as modifiers for various water- 
dispersed latices and as com- 
ponents of exterior house paints. 

Modified alkyds: Oil-modified 
alkyd resins may be modified 
further with other materials for 
emphasis of special properties. 
(See Table IV above.) Common 
modifiers are rosin, phenolic res- 
ins, styrene, and silicones. Modifi- 
cation of alkyd resins with acrylics 
or epoxy resins give a group 


of copolymers that combine the 
properties of both materials. Fast 
drying resins with excellent ad- 
hesion to metals and excellent 
color retention are the result. Such 
additional modification, however, 
is usually a compromise in which 
some properties are gained and 
others lost. 

Highly thixotropic alkyds have 
been developed by modification 
with polyamide resin. Paint prod- 
ucts produced from polyamide- 
modified alkyds are unusual in 
appearance in that they are jelly- 
like, but are quickly reduced to 
ordinary consistency by agitation. 

Non-phthalic alkyds: Rosin or 
terpenes, and maleic anhydride or 
fumaric acid undergo a Diels- 
Alder reaction and form a tribasic 
acid. This reaction product can be 
esterified with glycerol or fatty- 
acid glycerides to produce alkyd 
resins that exhibit properties su- 
perior to those of the varnishes 
manufactured by simply cooking 
maleic-modified ester gum with 
oils. Although these alkyds can- 
not be considered equivalent- 
quality substitutes for phthalic 
alkyds, they fit into a small sphere 
of utility for special applications. 

Use of alkyd resins in the sur- 
face-coatings industry has risen 
considerably faster than the in- 
crease in paint production dur- 
ing the past 25 years. The U.S. 
Tariff Commission estimate for 
1959 production of alkyd resins 
for use in surface coatings was 
383,134,346 pounds. 

Versatility: Alkyds, in general 
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are better coatings than oleo- 
resinous varnishes and are adapt- 
able to a wide variety of air- 
drying and baking finishes for 
wood, metal, plaster, paper, and 
plastic. In addition, alkyds func- 
tion as plasticizers for cellulose 
nitrate. 

Uniformity: The growth of al- 


kyd resin production has fostered 


development of a new scientific 
attitude in the paint and varnish 
industry. Careful chemical con- 
trols required for successful alkyd 
production have replaced the in- 
dividual judgment of the varnish 
maker and a new order of uni- 
formity has resulted. 

Economy: Alkyd resins are low 
in cost. Their raw materials are 


POLYESTERS FOR COATING APPLICATIONS 


By JOHN R. LAWRENCE* 


The poor air-curing character- 
istics of the unsaturated polyester 
offered to the industry 
during the 1940’s discouraged the 
use of polyester resins for coating 


resins 


applications. In addition, the con- 
cept of 100° reactive, high-build 
coatings had not become a factor 
in the field of industrial finishes. 
However, recent technical de- 
velopments and changed concepts 
in the role of coatings have opened 
new markets for polyester resins 
for coating applications. 

One of the first techniques used 
to develop air-cured polyester 
films involved the use of various 
additives to the resin which be- 
come incompatible in the curing 
resin and exude to the surface to 
form a protective film. Wax is the 
material most used for this im- 
provement in air-curing charac- 
teristics. Resins modified for air- 
curing by this technique must be 
cured at room temperature since 
elevated temperatures keep the 
wax in solution and prevent it 
from coming to the surface. There 
has been wide-spread use of such 
systems for various coating appli- 
cations. 

There are polyester 
compositions which give true air- 
curing properties. These systems 
either react with the oxygen in the 
atmosphere in developing cure or 
otherwise resist the air inhibition. 
Such resin systems can be cured 
at room temperature or force 
cured at elevated temperatures. 

Air-curing polyester resin sys- 
tems lend themselves to formulat- 


several 


ing for a variety of coating appli- 
cations where their properties are 
particularly outstanding in com- 
parison with other coatings. Coat- 


*Product Manager, Plastics, The Glidden Co., 
900 Union Commerce Bldg., Cleveland 14, Ohio 


POLYESTER RESINS 


ings based on polyester resins offer 
the following characteristics: 100% 
reactive; thermosetting; high build; 
cold check resistance; good color 
retention; abrasion, chemical, and 
heat resistance. 

In addition to air drying proper- 
ties, polyester resins for coating 
applications must have a number of 
other characteristics for satisfac- 
tory handling. These characteristics 
would generally thixo- 
tropy, non-crawling, non-crater- 
ing, pot life, adhesion to substrata, 
and toughness. 


include 


Masonry coatings 

The high build, abrasion-resist- 
ant, chemical-resistant films which 
can be applied with polyester coat- 
ing resins make them particularly 
attractive for finishing masonry 
surfaces. With many masonry sur- 
faces a single coat of. polyester 
coating resin can fill and bridge ir- 
regularities and give a smooth, 
easy-to-clean surface. Very porous 
or rough surfaces may require a 
spackling-type coating to fill the 
porosity before the polyester top- 
coat is applied. Such coatings can 
be pigmented to virtually any color 
and by application of spatter or 
webbing coats, a variety of decora- 
tive effects can be achieved. 

Because these coatings are cat- 
alyzed systems, they must be ap- 
plied by applicators who are fully 
aware of the correct procedures 
and the sensitivity of the resin to 
various conditions such as heat, 
moisture, coloring pigments, highly 
alkaline surface conditions, etc. 

Although polyester coatings have 
been used on many types of 
masonry surfaces under a variety 
of exposure conditions, they should 
only be used under conditions 
specifically suggested by the man- 


available to the manufacturers 
in abundant supply. The efficiency 
of handling packaged, ready-to- 
use vehicles of high quality and 
wide scope represents a greater 
stride in progress than any that 
the paint industry has made 
throughout its entire history. And 
future progress will probably be 
as dramatic as the past. 


actual test 
patches have shown satisfaction. 

Because of the more severe con- 
ditions involved in outdoor ex- 
posure, gradual breakdown will 
occur which will generally show up 
as a loss of gloss and a color 
change, depending on the particu- 
lar pigments used. Under . most 
conditions, 


ufacturer or where 


however, polyester 
coatings on masonry surfaces out- 
doors will have a longer life than 
conventional paint systems. 


Metal coatings 

Because of their cost, ease of 
application, and resistance to a 
variety of exposure conditions, 
polyester resins show consider- 
able promise as high-build pro- 
tective coatings for metal. 

Satisfactory adhesion of polyester 
coatings to metal surfaces usually 
requires the use of a primer sys- 
tem. Epoxies are perhaps the best. 
The primer not only provides a 
satisfactory bond to the metal sur- 
face, but also can incorporate pig- 
ments selected to provide the max- 
imum corrosion protection. 

Besides toughness to withstand 
mechanical abuse during service, 
polyester coatings on metal must 
be resilient enough to withstand 
the stresses due to differential co- 
efficients of thermal expansion be- 
tween the metal and resin. Unless 
the resin is sufficiently elastic to 
give with this expansion and con- 
traction, the coating will rupture 
and flake. Regardless of adhesion 
and toughness, when films greater 
than 10 mils are applied to metal, 
it is good practice to reinforce 
them with glass fibers. Such rein- 
forced coatings contribute to the 
structural characteristics of the 
unit and are seeing considerable 
service in reconditioning various 





































metal structures which would 
otherwise have to be completely 
rebuilt or replaced at a consider- 
ably greater expense. 


Wood coatings 


The first significant wood coat- 
ing application involved the coat- 
ing of wooden boat hulls and 
decks to provide a hard, wear- 
resistant finish and eliminate the 
necessity of frequent repainting. 
When reinforced with glass fibers, 
such a sheathing also provides 
some structural reinforcement to 
the hull in addition to sealing the 
seams which would otherwise re- 
quire swelling in water to make 
the boat watertight. Such coatings 
must be applied to properly pre- 
pared surfaces in thicknesses suf- 
ficient to withstand the stresses 
involved in use. Most of the fail- 
ures can be attributed to improper 
surface preparation or insufficient 
thickness. 

Although European and British 
technicians have developed high 
grade wood finishes based on poly- 
ester resins which are being widely 
used for a variety of wood applica- 
tions, similar operations in the 
United States have been slower in 
developing. This is principally due 
to our different production re- 
quirements and the quality and 
performance achieved by lac- 
quers, conversion varnishes, and 
other systems. Polyesters which 
rely on exudation of waxes or 
other materials are not entirely 
suitable because they cannot be 
force cured. However, complete 
wood finishing systems are being 
introduced in the United States, 
and it is anticipated that these will 
increase in use. 

In addition to a properly formu- 
lated topcoat, a polyester wood 
finishing system requires a com- 
plete system of stains, sealers, 
fillers, and toners which are com- 
patible with the polyester topcoat. 


Gel coat 


Gel coat resins are essentially 
pigmented resin systems formu- 
lated for application to a hot or 
cold mold surface prior to the 
molding or lay-up operation. Al- 
though they are not applied by the 
conventional techniques used for 
other coatings, gel coats fall into 
the coating category in that they 
provide a protective and decora- 







tive finish for the molded part. 
Since it reproduces the mold sur- 
face exactly, the gel coat proce- 
dure eliminates the fiber pattern 
which is sometimes objectionable 
in reinforced polyester parts. It is 
possible to produce anything from 
a porcelain-like finish to a grained 
textured pattern by a proper selec- 
tion of the mold surface. 

The resin vehicle for gel coat 
formulation can be varied over a 
broad range of properties, depend- 
ing on the type of service re- 
quired of the finished molding. 
Gel coat finishes are currently 
being widely used on boats, bath- 
tubs, caskets, furniture, swimming 
pools, and many similar items. 

In addition to the resin system, 
the pigments and other ingredients 
in the gel coat formulation are im- 
portant with respect to the re- 
sistance of the coated structure to 
wearing and weathering. 


Application techniques 


Polyester coatings can be applied 
by a variety of techniques, but the 
most universally used method is by 
spraying. Good results can be ob- 
tained with both air atomizing and 
airless spray equipment. Consider- 
ble interest is developing in the use 
of pour coaters for applying poly- 
ester resins. This type of equipment 
offers a number of advantages 
based on speed, control, and 
economy of material. 

The catalyst systems which are 
suitable for curing relatively thin 
films of coatings at room tempera- 
ture in reasonably short periods 
involve the use of an accelerator. 
Such an active system makes it 
difficult to work with mixes of 
any great size without danger of 
having the resin set up in the ap- 
plication equipment. Dual resin 
spray guns which combine separ- 
ate mixes of catalyzed and acceler- 
ated resin are being widely used 
to overcome this problem. These 
guns are receiving their greatest 
use in the so-called spray-up proc- 
ess involving the deposition of 
glass and other fibers in combina- 
tion with the resin. This type of 
equipment is being used for the 
application of glass reinforced coat- 
ings as well as for the building of 
structural laminates. 

Another spraying technique used 
in applying polyester coatings in- 
volves the use of a so-called cata- 





lyst gun. This gun introduces a 
small quantity of catalyst at a con- 
trolled rate to the resin stream 
and offers the distinct advantage 
that no resin is catalyzed until it is 
actually used. Catalyst guns are 
frequently used for the application 
of gel coat. 
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Complete freedom of hull design, exceptional resistance 


to damage of any kind, together with ease, speed and 
economy of production have made Vibrin the boating 
industry's most popular resin. 





With the aid of patented Naugatuck prometors, these 
unsaturated liquid polyester resins are rapidly con- 
verted to solids with little or no heat or pressure other 
than the exothermic heat created by their chemical 


reaction. Being 100% reactive, they evolve no gas or 


liquid during cure. 


Vibrin resins are used primarily with glass or other 
fibers in the form of cloth or mat to produce thermo- 
setting reinforced plastic products which are extremely 


strong and impact resistant. 


Distinctive Properties: 


Vibrin, reinforced with glass fibers, 
has these properties: 


@ Stronger per pound than steel 


@ Economical for large prototype 


production in small or moderate 


quantities 


@ Nondenting; impact resistant 


@ Chemical and weather resistant 


@ Can be pigmented or painted over 


Naugatuck is a major supplier of polyester resins 
for hand lay-up, matched metal die, pressure bag and 
spray molding of large parts. In the booming boat- 
building field, Naugatuck is the leading resin supplier. 


In addition to a wide range of resins for every type 


of molding, Naugatuck also offers Vibrin VPA parting 


surface to Vibrin moldings. 


agent for easy mold release and several types of shell 
coatings to give a smooth, nonporous, pigmented outer 











* 
VIBRIN 115A penn oo VIBRIN 121 VIBRIN 122 VIBRIN 123 VIBRIN 124 Tie tesa 
Balanced 
Rigid, General Flexible Patching Flexible Patching Semi-rigid Patching High-Heat 
Heat-Resistant Purpose Flexible Compound Resin Compound Resin Compound Resin Resistant Res 
Clear, light, liquid Clear, light, liquid | Clea quid Promoted Promoted Promoted Clear juid trially 
polyester resin of polyester resins yhtly amber polyester polyester polyester ite polye 
DESCRIPTION high reactivity OE SE polyester sets iain cicaies 
ex ' resin 
propert 
Low viscosity 
High viscosity 
Resistant to distort Low exothern Cures toa flexible [Flexible soft Fast gel, one-tube Semi-rigid, fast ge High strength Elo 
and degradation at Good tra thermoset solid and/fast gel, one-tube patching system one-tube patching retention at Has 
high temperatures luce with will increase the patching system Balanced flexibility system. Good 500° F. Short-term tou 
Superior chemica j fibers toughness of rigid |Good storage life good storage life storage life and exposure at higher my 
resistance Air € VIBRINS High adhesion to High adhesion good drying and temperatures 
Good translucency Light °) most surfaces to metal and filing properties VIBRIN 135 and 
SPECIAL with glass fibers Approved under good drying and other surfaces For liquid 136A approved 
FEATURES Excellent laminate MIL-R-7575A filing properties Good drying and and paste under Military Spec 
mechanical prope Types |, II For liquid filing properties catalyst systems MIL-R-25042 
ties. Light color d| and paste For liquid VIBRIN 136A 
Approved under atalyst systems and paste provides craze 
MIL-R-7575A catalyst systems resistance and 
Types |, Il gill improved strength 
at 500° F. and over ail 
Making hand ( 1 Combination with For ompounding Slightly harder For compounding Aircraft, missiles, Iw 
lay-up molds fabrication using | rigid VIBRINS flexible patching than VIBRIN 122 semi-rigid patching jets, radomes, heat pr 
Matched metal hand lay-up to increase putty for automotive | Balanced flexible putty for automotive resistant parts. High Pr 
die molding vacuum and toughness and repair industrial patching putty for repair, industrial temperature ve 
RECOMMENDED Laminating pressure bag flexibility and for marine and automotive repair, marine and household | electrical parts ° 
or matched die producing flexible [household uses industrial, marine uses Potting " 
USES molding methods | thermoset laminates|May be blended and household uses. | May be blended with p 











or castings 





with VIBRIN 124 for 


ncreased hardness 








VIBRIN 122 for 


controlling hardness 












Major Uses: 


Furniture 
Machine housings 


Fishing rods 


Cements and putties 


iB 


Boat hulls and deck units 

Auto and truck bodies 

Sectional swimming pools 
Translucent windows and skylights 


Chemically inert pipe 


Corrugated paneling 


Potting of electri- 
cal equipment of 
all kinds provides 
outstanding resist- 
ance to chemical 
attack, electrical 
breakdown, unex- 
celled physical 





protection. 


es 


35 
A VIBRIN 151 


VIBRIN 152- 
LS-4 


VIBRIN 156 


VIBRIN 157 


of applications. 


A Woodcurl Tropicel® Vibrin reinforced panel has been 
used in this Florida home as a decorative and highly 
interesting door. 


The advantages of using Vibrin for craft such as the “Bounty” have 
been proven through years of outdoor use. Vibrin offers a combina- 
tion of strength, light weight, and durability for an infinite variety 





VIBRIN 158A VIBRIN 160A VIBRIN X-1088B VIBRIN X-1109 

















SHELL 
COATINGS 





Light Preform and Premix| Hand Lay-up Spray Applied | Hand Lay-up Minimum Shrinkage] Spray Applied 
Resilient Stabilized Molding Resin Boat Resin Hand Lay-up Boat Resin Potting Resin Hand Lay-up Surfacing Resins 
quid Medium viscosity] Cl, Thixotropic, pink Thixotropic, twin Medium viscosity Clear amber Thixotropic, twin Natural or white 
yester re yuid polyeste , ty opalescent zzle spray gun I clear amber polyester resin nozzle spray gun | pigmented resins 
viding higt resin stab ed r yeste F f yester re promoted containing promoter. jresin Colored shellcoats 
to prevent aht ntaining polyester resin Low specific made to order 
discoloratio i note gravity 
Elongates 5 Shows minimum [Ra ing Fast cycle time Low exotherm, Low exotherm, Minimum exotherm Fast cycle, light Impact resistant 
Has outstanding |} surface erosion ycle to t re low shrinkage low shrinkage and shrinkoge color, no sagging, Excellent aging 
» toughness and and change in | High surface gloss Low shrinkage 7-10% lighter 7-10% lighter Ready to use after fast wetting Prevents fiber show- 
er mpact strength. | color from 1 smoothness and warpage weight weight. Ready catalyst addition through 
sunlight and Excellent modulus Low-heat build No sagging to use with Light weight Does not crack or 
weather retention at spin thin and fast wetting catalyst addition craze on aging 
exposure high temperatures medium sections 
Excellent Reduced odor 
electrical Minimum 
properties catalyst 
requirements 
h 
er 

















impact-resistant 
at products 
gh Pressure bag, 
vacuum bag 
or hand lay up 
molding and 
patching putties 


Flat or 
corrugated 
panels for 
colorful 
outdoor and 
architectural 


purposes 








Fast cycle preform 
and premix molding 
such as outdoor 
furniture, decorative 
panels, trays and 
tanks and high 
temperature 
electrical 


grade sheet 





Designed for fast 
production cycle 
required by the 

boat industry 


Hand lay-up 


cure uses: boats 


pools, tanks, etc 





room temperature 


Room or elevated 
temperature cured 
parts, such as 
boats, pools, truck 
and auto parts 


tanks, et 





Hand lay-up, room 
temperature cure 
application, such 
as boats, pools 
tanks, especially 
where thicker 
laminate sections 


are employed 





Potting 
encapsulating, 
cements, where 
minimum stress build 


up is important 





Room or elevated 
temperature 
cured parts, such 
as boats, pools 
truck and 

auto parts 


tanks, etc 













Surfacing resin layer 
for molded products 





Naugatuck KRALASTIC 


THE ORIGINAL ABS RESIN 





ASTM 


PROPERTY TEST METHOD 


PHYSICAL 


Specific Gravity (Natural Color) * 

Impact Strength (s"' Bar Sample) 
Izod Notched, 73°F. 
Izod Notched, —20°F **.... 

Impact Strength ('%'' Bar Sample) 
a 
Izod Notched, 32°F... 
Izod Notched, —20°R ** . 
Izod Notched, i 
Charpy Unnotched, 73°F. 
Charpy Unnotched, 32°F 
Charpy Unnotched, 0°F 
Charpy Unnotched, —20°F* 
Charpy Unnotched, 40°F 


D792-50 


D256-56 


ft. Ibs./in. notch D256-56 


ft. Ib./in 


KRALASTIC 


MH 


KRALASTIC 
MM 


KRALAS| 
SS 


(formerly K-29 





Compressive Strength 
Compressive Modulus 
Flexural Strength 
Flexural Modulus 
Tensile Strength 

Shear Strength psi 
Hardness, Rockwell R Scale 
Thermal Coefficient of Expansion in./in./°F 
Thermal Conductivity B.T.U./hr 


Cal 


D695-54 
D695-54 
D790-58T 
D790-58T 
D638-58T 
D732-46 
D785-51 
D696-44 
C177-45 


psi 
psi 
psi 
psi 
psi 


ft.2 per°F./in 


sec./cm?/°C./cm 



































Specific Heat 

Deflection Temperature, 264 psi * 

Water Absorption, 24 hrs 

Compression Ratio (Bulk Factor) 

Compression Molding 
Temperature °F | 
Pressure ps 

Injection Molding } 
Temperature F 





B.T.U./\ib F 
oF D648-5¢ 
D570-54T 


% Gained 
D392-38 


Pressure ps 

Mold Shrinkage (Average) n./in 
Extruding Temperature F 
Calendering Temperature F 





e) 


300-400 
1,000 


350-500 
000-30,000 
004..005 
300-450 
300-375 


325-400 


1 0oOC 


350-600 
6,000-30,000 
C04-.005 
350-450 


325-400 


375-600 
6,000-30,000 
004-.005 
50-400 
























ELECTRICAL 


Dielectric Strength Short Time \s 
Volume Resistivity (35% Relative Humidity at 73°F) 
Dielectric Constant 

60 CPS 

1000 CPS 

10* CPS 

3000 x 10* CPS 
Dissipation Factor 

60 CPS 

1000 CPS 

10* CPS 

3000 x 10* CPS 
Loss Factor 

60 CPS 

1000 CPS 

10* CPS 

3000 x 10° CPS 


Volts/M 
Ohm/Cm 


D149-55T 
D257-54T 
D150-54T 





D150-54T 


D150-54T 


386 
2.7x 10! 


0.004 
0.005 
0.010 


0.012 
0.015 
0.030 


o 




























CHEMICAL 


Water 

Hydrochloric Acid 10 
Hydrochloric Acid 38 
Sulfuric Acid 10° 
Sulfuric Acid 45 
Phosphoric Acid 85 
Nitric Acid 10° 

Sodium Hydroxide 10 
Sodium Hydroxide 50% 
Ammonium Hydroxide 28 
Sodium Carbonate 10% 
Ferric Sulfate 10° 
Gasoline 





Actual practice has shown that rddition to the excellent re stance of KRALASTIC to acids and alkalie 


t s relatively naffe 
Sulfate Chioride 


Bleach Solution, Oleic Acid 


ted when exposed to 


Sodium Bi: fite Ferr 


Hydrogen Peroxide 


materials as 


Coppes 


Sodium Chloride wstor Oj 


Max 
Total Immersion Test— % Change in Weight (7 Days Immersion) ASTM Test Method—D543-56T 


*Specific gravity of colors will vary with the pigmentation used. 
tDefiection Temperature of 225°F 
**at —20°F 


s obtained by conditioning for 2 hours at 220°F 





1D 
































KRALASTIC KRALASTIC KRALAS KRALASTIC KRALASTIC 
2516 L B W-1601 HTHT 
6 1.04 1.03 1.06 1.04 1.08 
6.0-8.5 5.0-9.0 8-9 4.5-6.0 
3-4 
; 9.0-10.0 5.0-7.( 5.0-9.0 6-7 3.0-4.0 
: 7.0 3.0.5.0 1.8 2.0-2.5 
3-4 
1.0 1.5-2.5 0.6 0.3-0.5 
30-45 35-58 > 45 30-50 
30-45 35-50 20-30 
30-40 35-50 15-25 
| > 45 
| 30-40 . 10-15 
— 
| 5,60 6,400 10,000 
200,00 290,000 290,000 
6 6,500 8,000 7,800 12,000 
220 275,000 260,000 2.4x 105 370,000 
4,4 | 4,000 5,500 5,300 8,000 
‘ 4,20 5,300 8,500 
~ 90 88 96 90 116 
" | 0.000048 0.000056 0.000038 
$ 2.3 17 2.5 
; 0.00079 0.00060 0.00086 
, 37 40 37 37 
oe 197 175 187 201 225 
0.2 0.3 0.2 
- 1.8-2.0 1.8-2.0 1.8-2.0 
4 325-400 325-406 350-500 
1.000 + 1,000 + 1,000 + 
: 350-600 375-600 400-600 
. 6,000-30,000 6,000-30,000 6,000-30,000 
' 003-.004 004-:005 .004-.008 
; 400-45 350-450 350-450 400-500 
320-39 300-375 350-400 
3 384 312 363 
1.3% 19'3 1.8 x 10! >1.6x 10'§ 
: 3.70 4.76 3.54 
3.52 4.45 3.43 
: 3.48 3.78 3.24 
~ 2.76 = 
: 0.073 0.021 0.034 
~“s 0.008 0.002 0.012 
‘ 0.020 0.026 0.021 
. 0.006 om 
“ 0.270 0.101 0.120 
ie 0.028 0.010 0.040 
- 0.069 0.099 0.067 
— 0.016 = 
6 36 
1.4] 0.74 
56 40 
6 1 13 
)5 4 
4 57 0.42 
33 48 36 
3 3 .03 
114 1.14 7 
4 y 39 





CALENDERED SHEET 


Kralastic K-2224 


High impact 

gcod formability 
and processing 
good hot strength 
and very good draw 
characteristics 


Kralastic K-2538 


Excellent room 
temperature impact 
good processing 
excellent formability and 
excellent flex fatique 


Kralastic K-2540 


Superior low 
temperature 

impact strength 
excellent processing 
Unusually smooth 
calendering 





Naugatuck KRALASTIC 


THE ORIGINAL ABS RESIN 




























KRALASTIC molding, extruding and calender- 
ing compounds are the original ABS thermo- 
plastic resins. The result is an almost inde- 
structible end product of exceptional strength, 
toughness, impact resistance, together with 
ease of processing. 

Extruded as plastic pipe, Kralastic has proved 
phenomenally successful and durable in trans- 
porting salt water and sour crude in the oil 
fields; carrying natural gas, drinking water, 


Distinctive 
Properties: 


@ High impact resistance 
@® High gloss with excellent 
color range 
© Extreme toughness combined 
with hardness 
@ Lightweight: 2 weight of 
aluminum; 1/7 weight of iron 
@ Noncorrosive, nonelectrolytic 


@ Readily sawed, drilled, 
and threaded 


@ Quickly solvent welded 


@ Dimensionally stable over a 
wide temperature range 








corrosive chemicals, irrigating water; and as 
money-saving, quickly installed electric conduit. 

With Kralastic compounds so tough, so re- 
sistant to heat, staining, and abrasion they 
rival nylon, molders and users everywhere are 
offered a combination of truly exceptional 
properties. 

Consult us for experienced application 
advice, for information on independent test re- 
sults, for whatever assistance you may require. 


Major 
Uses: 


Pipe and fittings 
Automotive 
Refrigeration 
Luggage 

Shoe heels 
Appliances 


Communications 


Profile extrusions 








Polyvinyl chloride resins and their host of 
varied uses are well known to the indus 
try. As a major supplier of vinyl resins, 
Naugatuck is constantly developing addi- 
tional Marvinol" resins of high, medium 
and low molecular weights, with specific 
processing and end-product qualities. 
The 13 Marvinol resins constitute the 
most extensive line of straight PVC resins 
available for calendering, etc. from any 


one manufacturer. Many of these are 


Naugatuck MARVINOL 


VINYL'’S WIDEST LINE OF RESINS 





Underwriters’ Laboratories, Inc. approval. 
Marvinol hot, dry blend and cold premix 
resins are widely used in electrical extru- 
sion and calendering applications. 
Particularly outstanding in the Marvinol 
line are the Plastisols, noted for their 
toughness, smoothness and uniformity, 
resistance to tearing, flex-cracking, and 
punciure. Naugatuck has taken the lead 
in developing exceptional rheological 


characteristics in these resins. 

















electrical grade extrusion resins with 


Distinctive 
Properties: 


Marvinol vinyls may be 
compounded to yield products 
having these properties: 

@ Extreme versatility — from 
transparent, clear, flexible 
film to opaque, hard, 
nonplasticized rigids 


Light weight 

Strength and toughness 

Inert to most chemicals 
Excellent electrical properties 


Weather and abrasion resistance 


Flame resistance 








Major 
Uses: 


Upholstery fabrics 

Garden hose 

Foamed and blown vinyl sponge 
Drapes and shower curtains 

Doll bodies and toys 

Wire insulation 

Luggage and handbags 

Pipe and tubing 

Floor tile, coated flooring 


Laminates 


Phonograph Records 








Naugatuck MARVINOL 


VINYL’'’S WIDEST LINE OF RESINS 


SPECIAL FEATURES 


















—_— 
— 
High molecular weight resin for modifying plastisol formulations. Imparts dryness of hand (dull 
ness), maintains high physical properties, produces lower Brookfield viscosities, promotes good mM 
MARVINOL VR-10 air release in slush and rotational molding plastisol compounds. Used in blown film formulations pl 
for high physicals and speeds. 
High molecular weight straight PVC resin for imparting special qualities of dry hand (dullness Si 


MARVINOL VR-12 












MARVINOL VR-22 


MARVINOL VR-23 
























MARVINOL VR-24 


MARVINOL VR-25 


MARVINOL VR-26 


MARVINOL VR-31 


MARVINOL VR-33 


MARVINOL VR-50 


MARVINOL VR-51 


MARVINOL VR-53 


MARVINOL VR-60 





coupled with excellent physical properties. Demonstrates fast milling and Banbury mix character 





istics together with high premix densities in plasticized formulations. Has outstanding high-speed 


re 
extrusion properties permitting close dimensional tolerances. 
— SS ee ee a . inmate | 
: : } 
Medium-high molecular weight with high bulk density for large Banbury charges. Excellent mixing El 
cycles for hot, dry blend extrusion. Possesses excellent electrical properties and is approved by . 
Underwriters’ Laboratories, Inc. for electrical applications. Inherent heat stability. e 
El 
Medium molecular weight with high bulk density for large Banbury loadings. Fast extrusion rates p 
at low power consumption for dry blends or compounds. Superior electrical properties approved b 
by Underwriters’ Laboratories, Inc. for electrical applications. Excellent heat stability. ) 
’ . E 
Medium-low molecular weight straight PVC. Very high bulk density, valuable processing char 
; cc 
acteristics in semi-rigid calender formulations. With higher molecular weight resins acts as a 
; , e 
processing aid. Useful in rigid and semi-rigid wire extrusion compounds 
Low molecular weight straight PVC resin ideally suited for: A. An additive in vinyl-asbestos floor Li 
ing formulations. B.Injection molding of unmodified rigid PVC applications as well as homogeneous p 
floor tile. 
\ 
Lowest molecular weight straight PVC resin commercially available. Wide application with viny! 
’ w 
acetate copolymers in asbestos flooring and phonograph records. Very low processing tempera 
tures and excellent heat stability | 
C 
f 
Medium high molecular weight Gives cold dry premixes Leaves mixers clean and minimizes 
clean-out problems Excellent for the calendering of film, sheeting, and coated fabrics s 
f 
—_ C 
Medium molecular weight old, dry premixing resin Leaves mixers clean and minimizes clear fi 
out problems. Excellent for calendered inflatable film, for sheeting, and for coated fabrics | 
Excellent heat-sealing properties. Produces outstanding injection-molding compounds fe 
C 
Readily stirred into plasticizers to form low viscosity plastisol at both high and low shear rates n 
‘ n 
Excellent for spread coating on fabric and paper, organosols and modified plastisols, sprayed 
coatings, and dipping ° 
S 
Readily stirred into plasticizers to form plastisols characterized by low Brookfield viscosity and re 
outstanding air release properties. Excellent for slush molding, rotational casting, and open and a 
closed cell foam. fe 
bah . 
Readily stirred into plasticizers to form plastisols similar in properties to MARVINOL VR-5] ; 
Particularly suited to those processing conditions requiring reduced gelation time or low gelation ‘ 
temperature. Excellent for slush molding, rotational molding and dipping 
C 
Low molecular-weight vinyl acetate copolymer exhibiting excellent flow and exceptional heat ‘ 
stability. High density for large Banbury charges and faster fluxing. Short preheating time for : 
optimum biscuit flow in record molding Hig! fidelity reproduction and very low ba kground . 


noise level 








Resin Properties 





Compound Properties 
100 parts resin, 50 parts DOP 
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| MARVINOL VR-50 
in f 
hatiying rosa ver 0.52| 28 7 20 1.40| 063) — | 82 |2900 | 340 |1475 | 480 Test Recipe 
plastisol compounding VR-50 100 
DOP 60 

_ si +++ ) oa 760 
Specialty calendering Severs Viscosity 
and rigid compounding 0.52} 25 8 20 1.40 0.95, — 82 2900 340 (1475 480 2 hrs.) @ 100 PSI 
resin 120 poises 

aa } 4 = 4 SS SS a ee Brookfield Viscosity 
24 hrs.) *5 spindle, 
Electrical grade, hot, 5 RPM, 25,000 cps. 
dry blend resin for 0.44; 29 30 25 1.40 0.90; = 80 | 2800 340 1500 450 Gelation Temperature’ 
extrusion and calendering 175°F 
» | =a In Resin 100/70 DOP 
Electrical grade, easy MARVINOL V 
, L VR-51 
processing, hot, cry 0.38 30 | 27 | 40 1.40| 0.90/ — | 79 |2600 | 320 | 1450 | 420 
blend resin for extrusion Test Recipe 
and calendering VR-51 100 
—_— J. 4 ae | a} — DOP 70 
z 170 
Easy processing, 
calendering and 0.30! 34 25 5] 1.40 0.61 - 77 2200 270 1300 370 Brookfield Viscosity 
extrusion resin. 24 hrs.) *4 spindle, 
— 2 RPM, 15,000 cps 
i i T | | Huff Air Release, 50 secs 
lecul - Gelation Temperature 
L t 
ascent 0.25, 38 | 25 | 62 1.40} 0.53) — 75 (1400 | 250 |1200 | 280 190° F 
processing-aid resin 
MARVINOL VR-53 
— Test Recipe 
Very low molecular VR-53 100 
weight processing-aid 0.20' 38 29 70 1.40 0.50 73 (1200 230 (1050 200 bOP 7” 
resin 170 

= iH i 4 4 + + - — GEeeeenen Gee en me Brookfield Viscosity 
Cold, dry premix resin 24 hrs.) *4 spindle, 
for calendered film 2 RPM, 15,000 cps. 

‘ 2 14 1 1.4 1.6 — 1425 4 Ale 
sheeting, and coated —_ ' . . © 0 aue8 360 “ Huff Air Release, 50 secs. 
fabrics Gelation Temperature 

(ema | | 4 4 4 | a — ; 160°F 
Cold, dry premix resin ‘ 
tor calendered film . - | 

0.37; 21 15 46 1.40 1.65 - 78 2800 350 |1450 | 410 
sheeting, and coated | MARVINOL 
fabrics | Rigid Compounds 
— —— — Se EE — m | —— — i 1 L | : 

— Type | (normal impact 
General purpose plastisol and Type II (high impact) 
resin. Outstanding for 0.50 15 17 22 140| — 1.3% See Test Recipe Data both NSF approved 
high shear and Recommended for 
organosol applications | extrusion and injection 

— + + t T ss | molding; special com 
Special purpose plastisol | pounds available for 
resin . 
aun ter tow sheer 0.50; 15 1.7 25 1 40} — 3.0 See Test Recipe Data profile extrusion. 
applications and viny| 
foam | MARVINOL 
_——_— + + | 1 —— Electrical Compounds 
} 
Special purpose stestiont | Black, white, grey and 
resin for low shear 0.40} 15 1.7 25 1.40 3.0 See Test Recipe Data NEMA colors available 
application . 
— MARVINOL Flexible 
Th ge — + + + t t T — Extrusion and Injection 
Copolymer resin for Molding Compounds 
ph e 
a ee 0.20| 35 17 | 100 1.35| 060) — Full color range 
a and clears available 
applications 


*Heat distortion of 225°F 


s obtained by annealing for 2 hours at 220°F 








Naugatuck MARVIBOND* 


VINYL-TO-METAL LAMINATING PROCESS 








































Marvibond offers the 
architect, automotive 
designer and appli- 
ance manufacturer a 
host of exciting oppor- 
tunities as the applica- 
tions illustrated here 
indicate. 


*U._S. Pat. No. 2,728,703 


The Marvibond process, developed 
and patented by Naugatuck, is a tech- 
nique for laminating a specially form- 
ulated semi-rigid Marvinol vinyl film 
or sheeting to almost any kind of sheet 
metal on a continuous basis. The viny| 
provides a permanent, durable and 
rich-looking finish while the metal sup- 
plies structural strength. 


Marvibond laminates can be em- 
bossed, sheared, drawn, drilled or 
crimped using standard metalworking 
equipment. The items shown here 
only begin to suggest the product 
possibilities. Marvibond laminates are 
available from a number of lami- 
nators. Write us for the current list of 
Marvibond licensees. 


AUTOM OBKLE 
INTERIOR 
PARTS 
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Celogen and Celogen-AZ are blowing agents 
for polyethylene, polyvinyl chloride, (in appli- 
cations such as the jacket at the left) epoxies 
and other plastics. They are unsurpassed for 
imparting lightness, buoyancy, resilience, hand 
and drape, thermal insulation, and improved 
electrical properties to countless products. 


Celogen and Celogen-AZ are themselves 
odorless—give no odor to products in which 
they are used. They have excellent storage 
stability and may be used in white and light 
colored stocks. 


The Celogens disperse readily and thor- 
oughly when mixed into natural and synthetic 
products by conventional means. They may be 
added carefully (controlled temperatures, etc.) 
during Banbury mixing and are speedily incor- 
porated into plastisols. 





Other Naugatuck Products for the Pliastics industry 


Polygard® 





an excellent heat stabilizer for high-impact polystyrene and other 
rubber reinforced plastics. 





an aromatic diamine curing agent for epoxy resins. Imparts high 
heat distortion, excellent chemical resistance, and good electrical 
properties at low cost. 








Naugatuck Technical Service 





Expert technical assistance in the selection, formulation, and application 
of all Naugatuck resins is available from any of the District Sales Offices listed 
below. If your problem is complex, it will be referred to our research 
and development men at our Naugatuck laboratories. 


DISTRICT SALES OFFICES: 


Boston P.O. Box 2116 Davis 6-6000 Gastonia, N.C 214 West Ruby Avenue University 4-341! 
New York 1230 Avenue of the Americas Circle 7-5000 Chicago 4135 South Pulaski Road Cliffside 4-5700 
Philadelphia 5670 Rising Sun Avenue Pilgrim 2-7000 Los Angeles 5901 Telegraph Road Raymond 3-997! 
Akron Pilgrim Square, 9 Overwood Rd. at West Market Memphis 1480 North Thomas Street Jackson 7-241) 


University 4-2145 


FOREIGN SALES OFFICES: 
Nougatuck Chemical International 1230 Ave. of the Americas, New York 20, N.Y Circle 7-5000 
Canada Naugatuck Chemicals, Elmira, Ont Mohawk 9-5466 


CABLE ADDRESS Rubexport, N. Y. 
Nougatuck distributors are located in the principal cities of the world 


United States Rubber 


Naugatuck Chemical Division, naucatuck, connecticut 


Rubber Chemicals * Synthetic Rubber * Plastics * Agricultural Chemicals * Reclaimed Rubber ¢ Latices 








General Sales Office... Naugatuck, Connecticut ...Tel. Park 9-524! 








Protein plastics: zein, casein 


Sone 20 alpha-amino acids are 
known to be constituents of 
proteins; hence there are that 
many possible monomers. The al- 
pha-amino and adjacent carboxyl 
groups form the backbone of the 
polymers. The other groups form 
the side chains; these groups 
include amino, amide, carboxy, 
aliphatic hydroxy, phenolic, 
guanidyl, indole, imidazole, thiol, 
and disulfide. They are apparently 
spaced regularly along the chains 
and vary greatly in amounts in the 
different proteins. These are the 
reactive parts of protein molecules 
and are responsible for funda- 
mental differences between pro- 
teins and for the extreme com- 
plexity of these natural polyam- 
ides. 

The fibrous proteins (keratins, 
such as horn, tortoise shell, hoofs, 
claws, hair, and feathers) resist 
solution and deformation by heat. 
The globular proteins (casein, 
soybean, and zein) readily dis- 
solve and are thermoplastic. 

Potentially low-cost proteins 
include soybean, zein, peanut 
protein, and keratins. Molding 
powders can be made from the 
reaction product of keratin-con- 
taining horn powder, urea, and 
formaldehyde. Peanut protein is 
suitable for glue. Soybean and 
peanut are used as extenders of 
phenolic resin in plywood. 


ZEIN 


By D. M. RATHMANN* 


Zein, a product of the corn wet- 
milling industry, belongs to the 
class of aqueous alcohol-soluble 
proteins known as prolamines. Al- 
though first isolated from corn in 
1821, zein did not become commer- 
cially available until 1939. Appli- 
cations are based on its solubility 
in organic solvents and its film and 
fiber-forming characteristics. In 
1958 a partially deamidated zein, 
soluble in weak aqueous alkalies 
as well as aqueous alcohols, be- 
came commercially available. 

Like all proteins, zein is a natu- 


° Research Dept., Corn Products Co., Argo, Ill. 
References prepared by the Editors. 


PROTEIN PLASTICS: ZEIN, CASEIN 


rally-occurring high polymer 
composed of amino acid groups 
united by peptide linkages. The 
high proportion of amide and non- 
polar side chains accounts for its 
solubility in many organic sol- 
vents. 


Processing and fabricating 


Solutions of zein in organic sol- 
vents or aqueous systems are 
adaptable to a wide range of coat- 
ing, film, fiber, and ink applica- 
tions. As a general rule, a solvent 
for zein must contain at least one 
functional group of the hydroxy], 
carboxyl, amide, or amine type. 
Zein is also soluble in the lower 
aqueous alcohols and lower gly- 
cols and glycol-ethers. 

Secondary solvents, which will 
not dissolve zein but which en- 
hance its solubility in a primary 
solvent, include lower ketones, 
aliphatic esters, chlorinated hydro- 
carbons, and the higher glycol- 
ethers. These materials are par- 
ticularly useful because they per- 
mit modification of such properties 
of zein solutions as evaporation 
rate or viscosity. They also pro- 
mote compatibility with various 
resins and plasticizers. Alcoholic 
solutions of zein tolerate limited 
amounts of diluents such as tolu- 
ene and benzene, and moderate 
amounts of water. 

Although zein is insoluble in 
water, it is readily soluble in di- 
lute aqueous solutions of strong 
alkalies at a pH above 9.5, but not 
in concentrated solutions of these 
alkalies. Weak alkalies such as 
ammonia and borax do not solu- 
bilize zein. Deamidated zein is dis- 
solved by both weak and strong 
alkalies at pH 7.0 and higher. 

Useful aqueous systems of zein 
are prepared with ammonium or 
sodium resinates, or various syn- 
thetic detergents, such as the 
sodium alkyl aryl sulfonates. 
Methods have also been developed 
for the preparation of high solids 
emulsions containing resin, plas- 
ticizer, and zein. 

Plasticizers for zein compositions 
include higher glycols, sulfonam- 
ides, fatty acids, amides, esters, 
and amines. 


Fusion resins are made by 
blending zein with natural or syn- 
thetic resins and plasticizers. As 
in the case of solvents and plas- 
ticizers, resins containing highly 
polar groups and a proper balance 
between polar groups and hydro- 
carbon residues are fully compat- 
ible with zein. Particularly useful 
are rosin, modified rosins (e.g., 
polymerized, hydrogenated, or di- 
basic acid modified rosin) , terpene- 
phenolic resins, and alpha-pinene 
resins. Many materials that may 
be classified as incompatible have 
been incorporated into zein sys- 
tems by the use of mutual solvents, 
plasticizers, and resins. 

Mixtures containing 80 parts of 
either zein or deamidated zein and 
20 parts of a bisphenol-A epoxy 
resin are suitable for coating ap- 
plications. Films cast from this 
mixture can be baked and cured 
at 150° C. for 30 min. or 200° C. 
for 10 minutes. The resultant films 
are resistant to solvents, boiling 
water and acids, have strong ad- 
hesion to glass and metal, and have 
excellent flexibility and toughness. 

Increased tensile strength, 
greater toughness, and higher 
water resistance are imparted to 





General properties of zein 





Molecular weight about 25,000 
Specific gravity 

(at 25° C.) 1.25 
Isoelectric point 62 
Dielectric constant 4.9-5.0 
Decomposition point 

(* C.) 180-200 





zein compositions by curing with 
formaldehyde. Because few pri- 
mary amino groups occur in the 
zein molecule, reaction with for- 
maldehyde proceeds at a slower 
rate than is the case with proteins 
containing these groups. Curing is 
accelerated by catalysts (strong 
mineral acids or their ammonium 
salts) or by heat above 70° C. 


Properties 


Zein and deamidated zein are 
the only industrially available pro- 
teins soluble in organic solvents; 








this property gives these mate- 
rials many fields of application not 
open to other proteins. Zein and 
deamidated zein are compatible 
with a wide range of natural and 
synthetic resins and plasticizers. 
In addition, zein is soluble in di- 
lute aqueous solutions of strong 
alkalies, and is dispersed by vari- 
ous resinates and synthetic deter- 
gents. Deamidated zein is also 
soluble in aqueous solutions of 
weak alkalies. 

Unlike most other proteins, zein 
is highly resistant to microbial at- 
tack. Films and coatings are tough, 
glossy, scuff-resistant, and grease- 
proof. Fibers have wool-like prop- 
erties, high tensile strength, and 
notable resistance to acids, alka- 
lies, and organic solvents. 
Applications 

Composition cork is produced by 
mixing cork granules with a solu- 
tion of zein and formaldehyde in 
a glycol-type solvent. By applica- 
tion of pressure and heat, the zein 
is cured and set to a water-resist- 
ant binder. This composition cork 
is suitable for use in gasket sheets 
and bottle cap liners. It has excel- 
lent flexibility, compressibility, 
and resistance to water, oil, and 
microorganisms, and does not im- 
part any taste to beverages with 
which it is in contact. 

Alcoholic solutions of zein and a 
compatible resin are particularly 
adapted to use as label and over- 
print varnishes which are tough, 
glossy, and scuff-resistant. 

Highly grease-resistant and 
grease-proof coatings can be ap- 
plied to paper and paperboard 
from solutions of either zein or de- 
amidated zein. Suitable coating 
mixtures are organic solvent solu- 
tions of zein, resin soap solutions 
of either zein or deamidated zein, 
or weak alkali solutions of deami- 
dated zein. 

Zein or zein-resin mixtures dis- 
solved in alcohol or glycol are ex- 
cellent vehicles for flexographic, 
or moisture- or heat-set inks to 
which zein imparts the desirable 
characteristics of rapid solvent re- 
lease, hot and cold scuff-resist- 
ance, hardness, and excellent pig- 
ment binding. The stability of 
alcohol-based flexographic inks is 
greatly improved by addition of 
wetting agents to the zein vehicles 
before pigment milling. These inks 
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show noteworthy resistance to pre- 
cipitation by absorption of mois- 
ture from the air. Deamidated zein 
dispersed in water by ammonia 
with a suitable resin is gaining 
wide acceptance as a vehicle for 
water-based inks. 

Fusion resins, made by blending 
zein with resins and plasticizers, 
may be pelletized or ground to 
powders and dissolved in solvents 
to give coating solutions, or mixed 
with fillers to form molding pow- 
ders. 


CASEIN 


Formaldehyde-hardened casein 
plastics were developed in Europe 
and their manufacture began there 
about 1900. Commercial develop- 
ment in this country did not get 
under way until after the original 
patents had expired. The basic 
patents covering the production of 
a tough, insoluble horn-like mass 
from casein by the action upon it 
of formaldehyde were taken out 
by Krische and Spitteler, in 1900. 

Formaldehyde is the only agent 
which has as yet been economi- 
cally successful in transforming 
casein into ‘useable plastics. It is 
more accurate, therefore, to use 
the term casein-formaldehyde 
plastics. Reaction with formalde- 
hyde undoubtedly takes place 
through the polyamide groups and 
results in production of a cross- 
linked polymer. 

Casein also reacts with alumi- 
num salts in water solution to pro- 
duce a stiffer, more stable material 
than casein itself. The casein-alum, 
unlike the casein-formaldehyde, is 
thermoplastic, hence may be ex- 
truded or molded with heat and 
pressure. Immersion in water 
breaks down the complex, leaches 
out the alum, and leaves the origi- 
nal casein. 

Casein can be modified by acetic, 
propionic, and n-butyric anhy- 
drides to produce derivatives that 
can be molded into articles having 
greater resistance to water. How- 
ever, this reduction in water up- 
take is not entirely beneficial, since 
it is accompanied by a decrease in 
the strength of molded casein 
articles. 

Conventional processing involves 





US Patent 646,844 German Patent 


mixing ground rennet casein with 
water, dyes, and pigments; furthe: 
processing in a screw extruder; 
extrusion as rods, tubes, or rib- 
bons; hardening by immersion in a 
5% formaldehyde solution for 
periods varying from a few days to 
several months (depending upon 
the dimensions of the piece); and 
drying. 
Casein-formaldehyde 
have generally good impact 
strength, some elasticity, and prop- 
erties characteristic of thermoset- 
ting materials. A wide range of 
color effects is possible. Hygro- 
scopicity and dimensional insta- 
bility, however, have been lim- 
iting factors to their 
application. 


plastics 


extensive 


Forms available 

Casein plastics are available in 
sheets approximately 16 by 20 in. 
by 2, 3, 4, and 6 mm. in thickness; 
other thicknesses up to 12 mm. 
are made to order. Standard size 
rods are approximately 41 in. long 
in diameters from % to % in. in- 
clusive. Rods smaller than %-in. 
diameter are ground to size. Tubes 
are made to order in diameters up 
to 1 in. with bores of various diam- 
eters. Disks are available in any 
desired size from *% to 2% in. in 
diameter, varying from 2 to 8 mm. 
in thickness. 

Special button 
blanks, loops, rings, buckles, beads, 
game counters, and pushbuttons, 


forms include 


as well as handles and various 
similar items. 
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RESINS AND MOLDING COMPOUNDS 


Silicones 


, first silicones were prepared 
in the late 19th century. For many 
years they were regarded as mere 
laboratory stable at 
extremely high temperatures and 
nonfreezing at subzero tempera- 
tures—but of no practical value. 
Even Professor F. S. Kipping, 
who contributed so much to the 
basic understanding of the chem- 
istry of silicon through more than 
40 years of study, did not fully re- 
alize the commercial importance of 
these materials. As late as 1936 he 
still referred to silicone products 
as “uninviting glues and oils.” In 
the late 1930’s, Dr. J. F. Hyde 
demonstrated the commercial pos- 
sibilities of silicones. The industry 
really started to develop in 1943, 
filling a need that a war-hastened 
technology demanded. 


curiosities 








Characteristics and production 

In addition to stability at ex- 
tremely high and extremely low 
temperatures, silicones, as a class, 
offer the 
properties: 


following outstanding 
1) resistance to effects 
of weather and oxidation; 2) water 
repellency; 3) excellent electrical 
properties, such as high arc resist- 
ance and dielectric strength, low 
dielectric constant and dissipation 
factor, resistance to corona and 
electrical breakdown: and 4) in- 


compatibility with most organic 
polymers (for use as_ release 
agents). 

These properties have helped 


solve many old design problems, 
and have made many new designs 
practical. 

Chemically, silicones are semi- 
inorganic 
siloxanes. 


polymers—organopoly- 

Organopolysiloxanes 
have a molecular backbone of al- 
ternate atoms of silicon and oxy- 
gen, with organic groups attached 
to the silicon atoms much like 
ribs to a spine. 

The types of organic groups, and 
the extent of any cross-linkage 
help to determine the physical 
form of the finished silicone which 
may be fluid, resinous, or elas- 
tomeric. 

Production: Methods for pro- 
ducing silicones in various forms 


"Manager, Product Engineering, Dow Corning 
Corp., Midland, Mich 


SILICONES 


By T. A. KAUPPI* 


are illustrated in Fig. 17, p. 272. As 
shown in this chart, the silicones 
may be chemically tailored to ob- 
tain different properties meeting 
different requirements. 

Silicone fluids are mixed with 
inert fillers, or combined with 
stable soaps, to yield damping 
media, greaselike dielectric com- 
pounds, mold _lubri- 
cants, and ball bearing greases. 
The fluids may also be emulsified 
in water to provide water-dilut- 
able silicone systems. 


defoamers, 


The resins are mixed with suit- 
able pigments to formulate high- 
temperature protective coatings; 
with inorganic fillers to produce 
molding compounds; with foaming 
agents to produce foamed struc- 
tures. They are also used to im- 
pregnate and bond fibrous glass 
or asbestos laminates. Vulcaniz- 
ing agents and special fillers can 
be compounded with silicone poly- 
mers to yield a variety of silicone 


rubbers. 


Properties 

Regardless of physical form, sili- 
cones maintain their basic physical 
and electrical properties at sub- 
zero temperatures and at elevated 
temperatures in the range of 300 to 
600° F. They are highly resistant 
to oxidation and weathering, and 
to the corrosive action of many 
chemicals, solvents, and gases. Most 
are water repellent and have ex- 
cellent dielectric properties. Be- 
cause of their chemical inertness 
and incompatibility with organic 
materials, most silicones exhibit 
release characteristics. However, 
special formulating can transform 
a silicone into an adhesive that 
will “grab and hold” almost any- 
thing, over a wide temperature 
range. 

To deal more specifically with 
silicone products of interest to the 
plastics industry, the following sec- 
tions describe specialized appli- 
cations of silicones. 


Fluids 

A spectacular application for 
silicone fluids is their use as de- 
foamers. Only a few parts per mil- 
lion of certain silicone fluids will 
reduce or eliminate space-robbing 


foam in such materials as latices, 
soaps, petroleum products, or 
emulsion paints. Certain grades 
are permissible for use in foods, 
at concentrations up :to 10 parts 
per million. 

One of the best known applica- 
tions for silicone fluids is their 
use as release or parting agents. 
Release agents are made in many 
physical forms: as 100% silicone 
fluids, as emulsions or solvent 
solutions of silicone fluids, and 
thickened with suitable fillers to 
form greaselike compounds. 

Whatever the physical form, all 
silicone release agents offer the 
following advantages: 1) chemical 
inertness, meaning no corrosive 
chemical damage to molds or 
molded parts; 2) high-tempera- 
ture stability and oxidation resist- 
ance, eliminating carbonaceous 
buildup on the molds; 3) low sur- 
face tension, giving rapid and com- 
plete mold coverage; 4) low 
volatility, providing durability with 
less smoke and evaporation loss; 
5) incompatibility, resulting in 
clean, easy release, improved sur- 
face finish, and reduced scrap. 

Applied to molds and dies, sili- 
mold release agents are 
widely used in the plastics, rub- 
ber, glass, and metal industries. 

Other silicones are used as re- 
lease coatings for paper and paper- 
board. These coatings do not mi- 
grate or contaminate packaged 
goods, and give good release of 
such stubborn materials as adhe- 
sives, asphalt, candy, glue, and 
unvulcanized rubber. They can be 
applied to one or both sides of 
most papers, including kraft, 
glassine, parchment, corrugated 
boxboard, and even plastic films 
such as polyethylene and cello- 
phane. 

As dielectrics, silicone fluids are 
widely used in electrical and elec- 
tronic applications. They act as 
liquid dielectrics in capacitors, 
small transformers, and electronic 
assemblies. Thickened with inert 
fillers, the fluids form greaselike 
compounds useful wherever a non- 
flowing dielectric seal is needed. 

These compounds are also em- 
ployed as lubricating greases in 
applications involving extreme 
temperatures that cause organic 
compounds to freeze to nonlubri- 
cating solids, or to burn and 
decompose. Silicone lubricants 
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reduce maintenance and relubri- 
cation costs. Applications include 
valves, timers, plastic bearings and 
bushings, bearings of motors oper- 
ating under extreme temperature 
conditions, and conveyors which 
are often subjected to oven tem- 
peratures ranging to 500° F. and 
above. 

Silicone greases are also ap- 
plied to threads of studs and head 
bolts of continuous extruders, and 
to nozzles and inserts of injection 
molding machines. Here they act 
to prevent seizure of studs and 


bolts, facilitating takedown and 
reassembly. 

Special silicone fluids are fast 
becoming an important ingredient 
in cosmetics, since they are crys- 
tal-clear, odorless, and physiologi- 
cally harmless. They repel water, 
prevent that sticky, oily feeling in 
cosmetics, and last longer. 

These same features make sili- 
cones useful in furniture, auto, 
glass, silver, and shoe polishes. 
They facilitate easy formation of a 
smooth continuous, non-oily film 
with excellent durability. 


Other applications for silicone 
fluids include their use as diffu- 
sion pump fluids, transducer or 
sound-transmission fluids, heat 
transfer fluids, and compressible 
fluids for liquid springs. 


Just as silicone fluids are modi- 
fied to provide a variety of fin- 
ished forms for different applica- 
tions, so are the silicone resins. 
They are used to formulate paints; 
foaming resins; baked-on release 
agents; potting and encapsulating 
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distinctively different dispersions...yours with 


P|, ny WO 
PLIOVIG AO 


If you're casting about for an out-of-the-ordinary dispersion resin, 


AMOR nae 


cast no more. For something special in organosols or plastisols — for 
knife or roller coating, rotational or slush molding, dipping, spraying 
or foaming—is yours when you use PLiovic WO or PLiovic AO. 


PLIOVIC WO-—Nevw, tailor-made, straight PVC resin. Offers these 
distinct advantages in both organosols and plastisols: 1. Unusual 
pseudoplasticity. 2. Excellent viscosity stability. 3. Low fusion and 
unusually low gelation temperatures. 4. High strength and abrasion 
resistance. 5. Excellent heat and light stability. 6. Low water sensitivity. 
7. Good adhesion. 


PLIOVIC AO— Well-established, unique, copolymer vinyl resin. 
Provides the following desirable properties in dispersion applications: 
|. Exceptionally low gelation and fusion temperatures. 2. High 
pseudoplasticity and good viscosity stability. 3. Wide plasticizer com- 
patibility. 4. Good heat stability and outstanding light stability. 
5. Low water sensitivity and good adhesion. 6. Good physical 


properties. 


Oc Try PLiovic WO or Ptiovic AO, today! 


Just call your Chemical Division representative 






J resin 
for samples and full technical assistance. 
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Lots of good things come from 
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other PLIOVIG resins of distinction: 


PLIOVIC S50 —a different kind of unmodified PVC resin. Low 
molecular weight. Combines processing characteristics of copolymet 
resins with physical properties of unmodified vinyls. Especially recom 


mended for record compounds. Also used as modifier in plastisols. 


PLIOVIC S 70—a medium molecular weight, general purpose, 
straight PVC resin. Its fine particles are best suited for conventional 
compounding techniques. Intended for use where maximum flow, 
sparkling clarity and moderate processing temperatures are desired. 
PLIOVIC DB90V —a high molecular weight PVC dry blending resin. 
Displays inherent physical properties of unmodified vinyls. But pro 

vides free-flowing dry blends, uniform fluxing rate and smooth, homo- 
geneous end products. 

PLIOVIC DB80V —similar in properties to DB9OV, but has lower 
molecular weight. Fluxes at temperatures approximately 5-10° FE lowe: 

Requires less plasticizer for equivalent flexibility. 

PLIOVIC K90E — an electrical grade dry blending resin. Combines 
the best in electrical insulation with the optimum in material process 


ing—flows freely, disperses readily, can be fed directly into extruder. 


For full information, including the latest Tech Book Bulletins, on any 
member of the Piiovic family of fine resins, contact your nearest 
Chemical Division representative. Or write Goodyear, Chemical 
Division, Dept. W-9440, Akron 16, Ohio. 


Pliovic r. M. The Goodyear Tire & Rubber ¢ pany, Akr Ohio 
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Lots of good things come from 


GOO0oD, YEAR 


CHEMICAL DIVISION 


Photos taken through the cooperation of Harte & Co., Inc., New York, N. Y.; Capitol Records, Inc., Hollywood, Cal.; 
Royal Electric Corporation, Pawtucket, R. IL. 
























materials; wire enamels and var- 
nish; and cloth coating, dipping, 
and impregnating varnishes. They 
are also used to make silicone 
molding compounds, and for bond- 
ing glass and asbestos laminates. 

Silicone-based paints: As pro- 
tective coating vehicles, silicone 
resins are used to formulate paints 
for protecting metal surfaces ex- 
posed to heat, weathering, and 
corrosion. 

Aluminum coatings made with 
silicone resin vehicles provide 
protection in a temperature range 
of 600 to 1000° F. Colored coatings 
based on silicone resins retain 
their color and gloss at operating 
temperatures as high as 600° F. 

For special coatings, silicone 
resin intermediates enable paint 
formulators to prepare copolymers 
of silicone and organic resins that 
offer the outstanding properties of 
each. 

Silicone molding compounds: 
For compression and _ transfer 
molding, these compounds are 
prepared by compounding resins 
with inorganic fillers or reinforce- 
ments. Structural and electrical 
parts molded of such materials 
retain a high order of physical and 
dielectric properties at tempera- 
tures of 600° F. and higher. 

Molded parts can be prepared 
which have heat distortion tem- 
peratures above 950° F.; flexural 
strengths of 14,000 p.s.i. at room 
temperature and 7000 p.s.i. when 
tested at 800° F.; arc resistance of 
at least 220 sec.; and water ab- 
sorption of about 0.1% after 24- 
hr, immersion. 

Parts prepared from silicone 
molding compound include heat 
barriers in jet and rocket engines. 
Silicones are also used to mold 
electronic components such as coil 
forms, slot sticks, terminal strips, 
and connector plugs in radio, tele- 
vision, and radar equipment. 

Silicone laminates: Silicone 
bonding and impregnating resins 
are used in preparing glass and 
asbestos cloth laminates, and to 
bond finely divided powders such 
as silica, carbon, and mica. 

Parts can be made by press 
molding at both high and low pres- 
sures, by vacuum bag molding, and 
by filament winding. The resin is 
usually applied from a_ solvent 
solution, and is precured on the 
reinforcing material. The dry- 
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Detailed flexible molds can easily 
be produced with room tempera- 
ture-curing silicone. Temperatures 
to 500° F. do not affect mold 


layup technique is then employed 
for making the laminates. Solvent- 
less silicone resins are also avail- 
able, and are used to make wet- 
layup laminates. 

Silicone laminates retain a high 
percentage of their physical 
strength after long-term exposure 
to elevated temperatures. In such 
service, silicone glass laminates 
retain a higher strength-to-weight 
ratio than do many light metals. 

Noted for their outstanding 
electrical properties, silicone lam- 
inates keep these properties after 
long exposure to heat and humid- 
ity. 

Low-pressure silicone laminates 
have flexural strengths of 30,000 
to 50,000 p.s.i. at room tempera- 
ture, and 10,000 to 20,000 psi. 
when tested at 500° F., even after 
hundreds of hours exposure at 
these temperatures. Dissipation 
factor, after 24 hr. immersion in 
water, is in the range of 0.008 at 
10° cycles. 

High-pressure electrical grade 
silicone laminates retain electric 
strength of 400 volts per mil after 
aging for 5000 hr. at 500° F., and 
a dissipation factor of 0.0044 at 10° 
cycles after 24-hr. immersion in 
water. Flexural strengths of such 
laminates are in the range of 
24,000 p.s.i. tested at room temper- 
ature, and 4500 p.s.i. when tested 
at 500° F. 

By utilizing unidirectional glass 
cloth or pre-impregnated glass 
threads, parts having flexural 
strengths of 100,000 p.s.i. or more 
can be prepared. Typical applica- 


tions include radomes, nose cones, 
and rocket motor cases. 

Pre-impregnated glass cloth is 
also used for forming tubes with 
high electric strength, and rigid 
duct-work with high temperature 
stability. 

Applications for silicone glass 
laminates in electrical equipment 
include coil forms and bobbins, 
generator and transformer insula- 
tion, switch spacers, terminal 
boards, and strips and slot wedges. 

Silicone foaming resins: Resin 
powders mixed with foaming 
agents expand on heating to pro- 
duce rigid low density foams. These 
may be foamed-in-place, forming 
a heat stable thermal insulation 
with good dielectric properties. 
Such foams are used as light- 
weight structural fill for aircraft 
and missile applications, and to 
cushion delicate electronic and 
electrical equipment. 

Silicone resin foam is easily 
cast in sheets or blocks and ma- 
chined with conventional tools. 

Silicone resin release agents: 
Resinous, baked-on silicone re- 
lease agents are used in a variety 
of industrial applications. The bak- 
ing industry, for example, uses a 
special silicone resin for releasing 
bread and other baked goods. The 
product is applied to the pans in 
an extremely thin film, and heat 
cured. Coated pans give up to 100 
clean, quick releases before re- 
treatment is necessary. 

Baked-on silicone resin coatings 
are sometimes used for plastic and 
rubber release. 


Potting and encapsulating 


Solventless, thermosetting resins 
are used where rigid, heat-stable, 
high-dielectric encapsulants are 
required to protect electrical or 
electronic parts. These resins may 
be used as received or combined 
with inorganic fillers for added 
strength and economy. 

One of the newest silicone di- 
electric materials on the market 
today is simply poured as a fluid 
around units to be potted. When 
heated, it cures to a crystal-clear, 
jelly-like protective cushion. In 
addition to having the good elec- 
trical properties typical of all sili- 
cones, this dielectric gel is trans- 
parent, permitting visual inspec- 
tion of potted parts. Since it is 

(Continued on p. 278) 
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BFG CHEMICAL 


PLASTIC MATERIALS 





Each of the materials described here has the same high quality proved in 
thousands of applications during the past two decades. B.F.Goodrich Chemical 
Company specializes in plastic raw materials of unusually high uniformity and 
reliability. The company’s Technical Laboratory is, as always, available to help 
you use these plastic materials to produce dramatic new or improved products for 
wider markets. To obtain more information, write to B.F.Goodrich Chemical 
Company, 3135 Euclid Avenue, Cleveland 15, Ohio. Cable address: Goodchemco. 
In Canada: Kitchener, Ontario. 


in flexible form, Geon makes fashion 


and fits the need of a broad variety of applications—like this fashionable, 
yet hard-wearing new upholstery for family room furniture. Geon viny! 
also produces outstanding toys, records, belting, trim, gasketing and 
coatings for metals, wood or textiles, as well as in sponge form for 
upholstery and other uses. Wherever it is applied, Geon adds new 
abrasion resistance, low temperature flexibility, resistance to weathering 
and heat, and extreme inertness to oil, chemicals and solvents. Informa- 


tion is readily available about applications for Geon viny]! in flexible 


form—foam, sponge, coatings, and insulation. 





tougher heels, rugged jacketing of Estane 


For ladies’ heels or for missile control cables, this polyurethane 
material from B.F.Goodrich Chemical Company offers unique 
advantages because of its high-level physical and chemical 
properties. The typical thermoplastic 
characteristics are distinguished by high tensile 
strength and ultimate elongation, extraordinary 
abrasion-, cut-, and tear-resistance, excellent low- 
temperature flexibility and resistance to oils and 
solvents. Complete information and suggestions on applications 
can be obtained by writing for Bulletin G-18. 








now pipe of hi-temp Geon 
handles hot water 

































New high-temperature Geon viny] 
dichloride brings all the advantages of 
vinyl! pipe to hot water installations 


handles 200°F. with the same ease of 


in installation that cuts costs for pipe users 
I in cold water or corrosive piping 

id applications. Pipe weighs '« of commonly- 

Ip used metal, will not sweat or cause 

or condensation. High-temperature Geon 

‘al vinyl also promises excellent possibilities 

i in moldings or coatings where resistance 

0. to heat is desirable. Information is 
available on manufacturing methods. 
Write to B.F.Goodrich Chemical 

: Company, 3135 Euclid Avenue, 


Cleveland 15, Ohio. 


blower and fan demonstrate how rigid Geon 
can be heat-formed, precision-welded and finished 
to close tolerances to produce new solutions to 
corrosion problems. Even bolts, nuts and washers 
are made of rigid Geon in this industrial 

application. Rigid Geon comes in many products— 
pipe, sheet, moldings, extrusions—and supplies 

the answer to a wide variety of product and 

design problems. For information about uses of 


rigid Geon vinyl, write for bulletins. 


helmets molded 
of Abson 
take the toughest treatment. This 








new B.F.Goodrich Chemical material, 
Abson acrylonitrile-butadiene- 
styrene resin is a tough, high-impact 
thermoplastic that offers high heat 
distortion temperature, exceptional 
processibility, and excellent post- 
formability. In addition, it has good 
chemical resistance, tensile strength 
and flexural modulus. Little com- 
pounding is required, and the same 
equipment already in use for other 
thermoplastic materials can be used 
in production. For more information, 
write for Bulletin G-22. 


B.E. Goodrich Chemical Company 


a division of The B.F.Goodrich Company 


B.EGoodrich 
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self-healing, probes for checking 
electrical functions may be inserted 
through the gel and then removed 
without damaging the airtight, 
moisture-proof “shield”. 

Other compounds formulated 
from specially purified silicone 
fluids provide grease-like, non- 
melting materials for use in pot- 
ting and dielectric sealant appli- 
cations. 

Room-temperature vulcanizing 
silicone rubbers that cure without 
heat form resilient potting and 
encapsulating materials. These 
RTV rubbers may be poured into 
place as fluids or as light pastes. 
Setting times vary from 30 min. 
for some types to 24 hr. for others. 


Silicone rubber 


Silicone rubber has added new 
dimensions to the field of elas- 
tomers. In addition to the neces- 
sary characteristics of resiliency 
and stretchability, silicone rubber 
remains flexible and serviceable 
at temperatures as low as —130° F. 
and as high as 500° F. It combines 
good resistance to weathering, 
ozone, corona, moisture, and cor- 
rosive atmospheres with resistance 
to electrical and mechanical fatigue. 
Fluorosilicone rubber is used to 
make parts that are extremely 
resistant to the effects of solvents, 
fuels, and oils. 

Silicone rubber is processed with 
conventional fabricating equipment 
and methods. It may be molded, 
extruded, calendered, sponged, 
laminated, or applied to fabric 
from a solvent dispersion. 

Applications include seals, gas- 
kets, ducting, sleeves, and bellows 
for aircraft, automobiles, appli- 
ances, electrical machinery, elec- 
tronic assemblies, and many other 
pieces of original equipment. 

RTV silicone rubbers: Room 
temperature vulcanizing silicone 
rubbers (RTV types) are avail- 
able for mechanical applications. 
Uses include such operations as 
making replacement gaskets and 
special seals; calking and sealing; 
and making flexible molds. 

When RTV silicone rubber is 
poured around a prototype and 
allowed to cure to a solid rubbery 
mass, a silicone rubber mold is 
formed that gives an exact repro- 
duction of surface detail. The 
mold is then used to make sub- 
sequent parts from plastics or 
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low-melting metal alloys. The sili- 
cone rubber mold is not damaged 
even when exposed to tempera- 
tures ranging up to as high as 
500° F. 

Fabric treatment: A _ silicone 
treatment applied to natural and 
synthetic fibers imparts water- 
repellency, gives improved drape, 
a more luxurious feel, and im- 
proved wrinkle resistance. A tan- 
nery-applied silicone treatment for 
leather makes shoes and boots re- 
main soft and flexible. Water can- 
not penetrate, yet the leather 
“breathes,” allowing air circulation 
to the feet. 


Other uses 


Cleaning eyeglasses with sili- 
cone treated tissues imparts a thin 
film of silicone to the glass, keep- 
ing them cleaner longer. Plastic 
lenses are easily cleaned with a 
recently developed silicone treated 
rayon tissue that absorbs abrasive 
dirt particles. 

Contrary to their effectiveness 
as release agents, silicones are also 
used to prepare pressure-sensitive 
adhesives that remain strong and 
tacky at temperatures from —110 
to 550° F. These adhesives stick 
to almost anything, whether the 
surface is wet, hot, or cold. They 
provide firm bonding and resist- 
ance to moisture, corrosion, weath- 
ering, and fungus. 

Silicone fluids are added in 
small concentrations to polyure- 
thane premixes before foaming to 
improve appearance, cell uniform- 
ity, and resiliency of finished foams. 


Dielectric silicone gel is poured 
around electrical unit to be potted. 
When heated, it cures to transpar- 
ent, jelly-like protective cushion 





A recently developed silicone ad- 
ditive is used in the increasingly 
popular “one-shot process” of foam 
manufacturing. 

Silicone-based water repellents 
are applied to building bricks as 
they leave the kiln. Bricks treated 
in this manner are permanently 
water repellent, resist water- 
borne stains and efflorescence. They 
frequently lay up into finished 
walls faster and easier. 

Other silicone masonry water 
repellents are used to protect ex- 
isting above-grade brick and 
masonry from water damage. 

Electrical insulation systems 
based on silicones include such 
components as silicone-varnished 
glass cloth and tape, silicone- 
bonded mica, silicone-enameled 
magnet wire, silicone rubber used 
as insulation for wire and for coat- 
ing fabric and tape, silicone-glass 
laminates, and silicone pressure- 
sensitive adhesive glass tape. 

These insulating systems are de- 
signed for use at operating tem- 
peratures of 180° C. and 220° C., 
and some have proven practical in 
some uses up to 240° C. 
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Plaskon UREA MOLDING COMPOUND 


PLASKON Urea Molding Compound comes in an extremely wide range of colors . 

from pure white — to pastels — through brilliant hues. Products of PLASKON Urea 
resist chipping and cracking. And these products are tasteless, odorless, and inert. They 
are also highly resistant to grease, oil, solvents . and possess high dielectric strength 


and are resistance. The material is heat resistant and has excellent dimensional stability 


Applic ations? Closures, wiring devices, stove and cabinet hardware, toilet seats, light 
ing fixtures, radio, appliance and other housings, cosmetic and jewelry containers, and 
buttons. A spec ial housing tvpe PLASKON Urea Molding ¢ compound has been spec ifi 


cally developed for large parts and housing fabrication. 


Plaskon = MELAMINE MOLDING COMPOUND 


Products of PLASKON Melamine Molding Compound possess the hardest surfaces 
found in plastics. PLASKON Melamine has all the advantages of PLASKON Urea 

plus greater resistance to acids, alkalies, heat and lower moisture absorption. Varying 
degrees of translucency are possible to further enhance beauty in these products of 
unlimited color range. Applications? Dinnerware, appliance housings, electrical parts 


and wiring devices, cutlerv handles and buttons. 


Plaskon | ALKYD MOLDING COMPOUND 


PLASKON Alkyd Molding Compound products meet the stringent demands of the 
electrical and electronics industries. They provide extremely high are- and insulation 
resistance, plus high dielectric values — all necessary at elevated temperatures or heat 
and humidity exposures. They have unusually high dimensional stability, and are adapt- 
able to rapid production cycles . . . permitting endless reproduction of close tolerance 
precision parts. Alkvd Granular materials are designed for high speed automatic- o1 
semi-automatic molding. Contacts may be molded-in or inserted in a separate opera 
tion. Applications? Automatic ignition, motor controllers, vacuum tube bases and 
sockets, tuning devices, switch and relay parts. Alkvd Putty is recommended foi 
encapsulation of resistors, capacitors, coils, transformers, and other small electronic 
devices where delicate inserts are to be molded within a protective shell. Material 
molds rapidly at very low temperatures. Reinforced Alkvd materials contain glass 
fiber for higher mechanical strength. Possessing superior electrical properties — it finds 
use in molded computer parts, synchros, coil forms, terminal blocks, and heavy duty 


circuit breakers and switch gear. 
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Plaskon | FIRE-RESISTANT UREA 


Fire-resistant PLASKON Urea Molding Compound UFR-28 was specifically developed 
for the lighting and appliance industries. Reason? They needed a plastic material with 
low fame spread rating, which could still be readily molded. This new urea type pos- 
sesses an Underwriters’ Laboratory flame spread rating of 25 to 75 . . . meets fire resist- 


ance requirements of municipal, state, and National building codes. 


PLASKON UFR-28 has all the qualities of standard PLASKON Urea — plus self-sup- 
porting rigidity. This means that UFR-28 is ideal for “luminescent ceilings”. . . the 
ultimate in lighting efficiency and beauty. PLASKON Urea Molding Compound UFR- 


28 is supplied in an unpigmented natural color, with a range of tint shades available. 


Plaskon = WOOD-FLOUR FILLED UREA 
MOLDING COMPOUND 


PLASKON Wood-Flour Filled Urea is an improved general purpose molding com- 
pound which provides molded products with excellent arc resistance; electrical insula- 
tion properties; hardness; lightfastness; and inertness to chemical and pharmaceutical 
reagents. In many applic ations, the wood-filled product is as satisfactory as the cellulose- 
filled tvpe. The only substantial difference between the two is in relative opacity and 
color quality. The material is tasteless ... odorless . . . highly resistant to electrical track- 
ing. Applications? Wiring devices, switch plates, closures, household circuit breakers 
and light industrial electric switch gear. Available in black, NEMA brown, and 


closure brown. 


Plaskon = NYLON MOLDING AND EXTRUSION 
COMPOUNDS 


PLASKON Nylon Molding and Extrusion Compounds have been developed to meet 
specific requirements in a wide range of applications. Both the low viscosity (PLASKON 
$200, 8201, and 8202) grades and the ultra high viscosity (PLASKON 8205) grade are 
widely accepted engineering materials with unusual toughness, abrasion resistance, self- 
lubrication, high heat distortion temperature, high strength to weight ratio, and good 
chemical resistance. 
PLASKON Nylon has less shrinkage, superior dimensional control for precision parts 
such as gears and bearings than other nvlon types. It also has a broader melting range 
.can be molded at lower temperatures and pressures. PLASKON Nylon offers supe- 
rior impact strength, better moldability in thick sections, and lends itself more readily 
to pigmentation. Other applications? Small diameter tubing, tape, and specialty pack- 
aging film. Production of these special forms is made possible because of PLASKON 
Nvlon's high melt viscosity. 
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Plaskon POLYESTER RESINS 


PLASKON Polvesters meet the requirements for great strength and light weight in re- 
inforced plastic laminates. Individual formations — rigid, resilient or flexible — offer 
special “built-in” molding advantages. These advantages include: pre-acceleration to 
speed produc tion rapid impregnation, and excellent release for matched-metal mold- 
ing. PLASKON Polvesters offer a line formulated specifically for cost-saving pre-mix 
operations, which permit rapid molding of parts with varving thicknesses, intricate 
contours or molded-in inserts. A wide assortment of PLASKON Polvesters for matched 
molding are also available — offer excellent mold release, higher gloss and less crazing 
than general purpose resins. Applications? Boats, housings, translucent panels, furni- 


ture, pac kaging and aircraft components. 


Plaskon PHENOLIC RESINS 


PLASKON Phenolic Laminating Varnishes are widely used in the preparation of deco 
rative and electrical grade laminates. Several new flame retardant laminating resins 
are available for the preparation of laminates for switchgear and printed circuit appli 
cations. A special resin has even been developed for high-strength, glass or asbestos 
reinforced laminates for use in high temperature aircraft and missile parts. These lami- 
nates have high strength retention . stiffness at temperatures up to 700° F! Liquid 
PLASKON Phenolic Resins are also available for the preparation of a wide range of 
industrial items — including thermal insulation, battery separators, oil and air filters 
and shell molds and cores for foundry work. A new pre-mix resin permits the prepara- 
tion of reinforced phenolic molding materials with extensive application potential, 


using a pre-mix process similar to that used with polvester resins 


Plaskon | COATING RESINS 


PLASKON Coating Resins include a complete line of alkvd, urea, melamine, styre- 
nated alkyd, silicone alkyd, modified phenolic, maleic and ester gum resins for use in 
the surface coating and printing industries. Each resin is designed with specific charac 

teristics such as gloss, superior gloss retention, ¢ hemicals and solvent resistance, dura 

bility or rapid drying for exterior or interior appliance, automotive and industrial 
applications. PLASKON Coating Resins are precisely controlled . . . made from only 
top-quality raw materials. Applications? Paints, varnishes, lacquers, printing inks, and 


self-polishing floor waxes. 
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Recent Developments 





(Continued from p. 63) 
film. A cable jacketing formulation 
(Poly-Eth 3812), based on a 0.918 
density material, has not failed 
under any stress-cracking testing 
and is approved by Western Elec- 
tric for certain applications. 
@ Hubbed perforated drain pipe 
(Pyramid Industries, Inc.), made 
of high-density polyethylene 
(Koppers Co., Inc.), costs only 
about one-third as much as cast- 
iron pipe. The hubbing is an inte- 
gral part of the pipe and eliminates 
the need for a separate coupling. 
Water absorption of this pipe is 
practically non-existent, and its 
crushing strength is well over 800 
Ib. with no fracture. 


Polycarbonate 


@ Reinforced polycarbonate mate- 
rials (Carbafil G-50, Fiberfil, Inc.) 
have now been made available. 
The reinforced materials offer a 
tensile strength of 18,000 to 20,000 
p.s.i.; elongation of 14 to 2%; 
compressive strength of 18,000 to 
20,000 p.s.i.; flexural strength of 
26,000 to 27,000 p.s.i.; impact 
strength of 3 to 5 ft. Ib./in. of notch 
(Izod); thermal expansion of 1 to 
5 10°/°C.; and resistance to heat 
(continuous) of 275 to 300° F. 


Polypropylene 


@ Polypropylene yarns are now 
being made available for use as 
webbing for outdoor furniture, in 
replacement seat covers, for 
twisted and braided ropes and nets, 
and in a wide range of novelty 
goods. The yarns have been 
ultra-violet stabilized, and offer 
light weight, strength, good resist- 
ance to mechanical abuse, dimen- 
sional stability, chemical inert- 
ness, mildew resistance, and good 
tenacity. 

@ Twelve-month’s report on 
polypropylene (Pro-Fax, Hercules 
Powder Co.) indicates major 
growth fields in industrial mold- 
ings (usually replacing metal, 
wood, glass, and plastic parts that 
are either more expensive or less 
satisfactory) and in housewares 
(primarily where the material’s 
impact, gloss, hardness, and proc- 
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essability fill a void between 
polyethylene and _ polystyrene 
characteristics). Film is expected 
to be next major area of growth. 
@ A new polypropylene (Olefane, 
AviSun Corp.) is available in film 
form, from 1 through 4 mils thick, 
and in sheets from 4 to 20 mils 
thick for thermo-forming. It can 
be untreated or treated for print- 
ing and can be either low slip or 
high slip. The material is claimed 
to give the greatest area coverage 
per lb. of any film. AviSun also 
offers two molding and extrusion 
grades of polypropylene. 

@ The completion of a 40 million 
Ib. plant (by Humble Oil Co.) for 
polypropylene (Escon polypropyl- 
ene to be sold by Enjay Co., Inc.; 
Poly-pro to be sold by Spencer 
Chemical Co.) has been an- 
nounced. It is stated that the 
polypropylene will be available in 
three melt indexes—14, 344, and 
5% measured at 230° C. It is also 
claimed that polypropylene is be- 
ing produced in the plant on a 
continuous basis that should fa- 
cilitate lot-to-lot uniformity. 

@ An Italian firm (Montecatini) 
is building a plant in Charleston, 
W. Va., for the manufacture of 
polypropylene and other petro- 
chemicals. The plant, to be com- 
pleted in 1961, will have an annual 
capacity of a little over 11 million 
pounds. 


Styrene polymers and 
copolymers 

@ A new heat-resistant general- 
purpose polystyrene (Styron 690, 
Dow Chemical Co.) meets or 
exceeds current general purpose 
toughness standards. This mate- 
rial has no color limitations, and 
its average heat distortion point 
is 20% higher than regular gen- 
eral-purpose formulations. 

@ One manufacturer (Lincoln 
Plastics Corp.,) will produce tail- 
or-made polystyrenes, as well as a 
line of general-purpose molding 
powders, in a new basic polymer- 
ization unit. In the new installa- 
tion, the liquid monomer is 
pumped to the fifth floor of the 


plant and metered into the poly- 
merization area. When the con- 
version to polystyrene is complete 
the product is gravity fed to a 
series of extruders and grinders 
which produce the desired mesh 
size. 

@ Anewresin (Cycolac LL, Mar- 
bon Chemical Div., Borg-Warner 
Corp.), developed specifically for 
extruding rigid plastic pipe, shows 
improved impact strength at nor- 
mal and low temperatures, com- 
bined with good long term burst 
strength. Where superior impact, 
resistance to abuse, or greater 
ductility are required, this mate- 
rial should be considered. 

@ A double-wall, impact-styrene 
coffee cup, expected to compete 
eventually with polystyrene-foam 
cups, is produced by a combina- 
tion extrusion-forming unit (Fos- 
ter Grant). The forming machine 
is hooked up with the extruder 
so that the inner and outer shells 
of the cup are simultaneously 
formed as soon as they leave the 
die and then heat sealed around 
the rim and trimmed. The same 
technique can be used to form 
single-wall cups. 

@ A new styrene-rubber blend 
(Kralastic MM, U.S. Rubber Co.), 
is specifically designed for molding 
products where high rigidity and 
resistance to cold flow under loads 
are required. Its rigidity is 
claimed to be about twice that of 
nylon and its resistance to creep 
is four times greater. The material 
has low moisture pickup, good 
impact strength, and high abrasion 
and corrosion resistance. It will 
withstand heat, while maintaining 
usable strength, up to 200° F. It 
is available in a range of colors. 
@ Two new light-stable polysty- 
renes (The Dow Chemical Co.) 
are said to be suitable for fluores- 
cent light fixtures, light grids, and 
folding curtains. One (Styron 
Verelite 672) is designed specifi- 
cally for injection molding and the 
other (Styron Verelite 673) for 
extrusion. 


Vinyl polymers and 
copolymers 

@ A new “quadmer” (P-1004, 
J. P. Frank Chemical Co., Inc.), 
designed for the rigid pipe, con- 
duit, and fittings industries, con- 
sists of vinyl-chloride copoly- 
merized with small amounts of 








three other vinyl monomers. The 
intermolecular lubricity imparted 
by the co-monomers permits up to 
30% faster extrusion and molding 
operation, without sacrifice of 
other characteristics common to 
rigid vinyl. 

@ A new plastisol (Armor, Sel- 
Rex Corp.) can be sprayed, paint- 
ed, or dipped in thicknesses of 
40 mils or more and will air-dry 
for use in approximately 30 min- 
utes. The material adheres to any 
metal or other coatings regard- 
less of how applied, producing a 
tough, non-contaminating insula- 
tor-surface. 

@ An unplasticized polyvinyl] chlo- 
ride compound (British Geon 
Ltd.) is especially designed for 
the production of crystal clear 
film by the blow extrusion proc- 
ess. The film has excellent dimen- 
sional stability, high tensile 
strength, and very low water 
vapor permeability. It is flame re- 
sistant and possesses good light 
stability. Its cost compares favor- 
ably with that of other thermo- 
plastic films used for packaging. 
It may be heat-sealed by con- 
ventional methods. 

@ Laminated safety glass (Mon- 
santo Chemical Co.), made by 
sandwiching a tough, resilient 
polyvinyl butyral film between 
two sheets of glass, has been sug- 
gested for windows of industrial 
control rooms and other struc- 
tures exposed to hazards of explo- 
sions. Photographic data from a 
number of tests indicates that lam- 
inated safety glass becomes limp 
under serious explosive conditions 
and folds safely from the window. 
@ An elastic vinyl upholstery ma- 
terial (Milano, Columbus Coated 
Fabrics Corp.), with the sheen of 
silk, is rugged enough to withstand 
the abuse given to furniture in 
commercial establishments. The 
vinyl (based on Pliovic, Good- 
year) is calendered and then lam- 
inated to an elastic fabric backing. 
Special embossing rolls and light 
reflecting pigments create the 
silk-like shimmer. 

@ A plastisol (Plastisol No. 9218, 
Dennis Chemical Co.) developed 
for rotational and slush molding 
and for hot dip coating of metal 
parts has excellent dimensional 
stability, low lacquer mar, high 
tensile strength, good dielectric 
properties, and high impact. 


@® Vinyl plastisol molds are now 
being used to mass produce an- 
cient-looking cathedral stone 
(Precast Building Sections Inc.). 
The process involves casting of a 
preliminary mold incorporating 
integral stainless steel tubing for 
heating and cooling. The vinyl 
plastisol (Geon 121, B. F. Good- 
rich Chemical Co.) is poured into 
this mold. After cooling, the vinyl 
mold—into which the concrete is 
ultimately poured—is_ stripped 
from the aluminum shell. 

@ The generic term “vinal” (Air 
Reduction Chemical Co.) is now 
used to identify the synthetic 
fibers of polyvinyl alcohol which 
are known abroad as “vinylon.” 
PVAc fibers are used extensively 
in Japan for textile products rang- 
ing from school uniforms and inti- 
mate apparel to industrial fabrics 
and fish nets, papers, and non- 
wovens. 

@ A new vinyl electrical insula- 
tion sleeving (Resinite EP-93C, 
Borden Chemical Co.) meets the 
latest revision (B) of Wright Air 
Development Center Specification 
MIL-L-7444. The sleeving posses- 
ses low-temperature flexibility to 
—95° F., complete resistance to 
fungus and corrosion, and is self- 
extinguishing in 1 to 5 sec., de- 
pending on tubing size. 

@ A concentrated multiple pur- 
pose cleaner (Lysyn, Shralyte 
Co.), suitable for vinyl, fibrous 
glass, and other plastics mate- 
rials, is non-flammable and con- 
tains an odorless germicide. 

@ A new fluorinated vinylidene 
chloride resin (RC-2525, Penn- 
salt Chemicals Corp.) is essen- 
tially a crystalline high molecular 
weight polymer of vinylidene 
fluoride. It has high impact, does 
not shatter at low temperatures, 
has flexibility and long life, and is 
easy to fabricate. It is suggested 
for pipe, tubing, seals, gaskets, and 
packings where corrosive mate- 
rials are encountered. 

@ A vinyl copolymer latex (Ex- 
perimental Latex X-2726, The 
Dow Chemical Co.) with excep- 
tional heat and light stability is 
designed for use in many textile 
coating applications. The new latex 
has broad compatibility with plas- 
ticizers and other film forming 
latexes, and may be fused at lower 
heat than competitive unplasti- 
cized latexes. 


@ Invisible perforations (Perfor- 
ated Specialties Co., Inc.) can 
be made in supported vinyl! film 
to permit air circulation. The 
backing on the film prevents the 
perforated holes from flowing 
shut. Only textured surfaces are 
recommended for perforation. 

@ A PVC waterstop (Rex Corp., 
subsidiary of American Enka 
Corp.) has an angle-ribbed de- 
sign which provides greater hold- 
ing power when embedded in con- 
crete. The stops do not crack at 
—30° F., nor when bent to an angle 
of 180° at —20° F. 

@ Over a million square feet of 
a new type bulletin board mate- 
rial (Koroseal Vinylcork Tack- 
board, fabricated by A. B. Boyd 
Co.) have been installed in Cali- 
fornia school rooms. Sheets of 
quarter-inch cork are laminated 
with a vinyl wall covering mate- 
rial (Koroseal, B. F. Goodrich 
Industrial Products Co.) that is 
available in 12 decorator colors. 
The vinyl material has a deep- 
embossed fabric-textured surface 
that eliminates glare. 

@ Home connection lines for nat- 
ural gas distribution services, 
containing some 10,000 ft. of rigid 
vinyl pipe (DM grade, Kraloy 
Plastic Pipe Co.), have been in- 
stalled in Decatur, Ill. (Illinois 
Power Co.). The medium wall pipe 
is made from vinyl resin (Geon, 
B. F. Goodrich Chemical Co.). 

@ A bacteriostatic chemical 
(Sanitized, Sanitized Sales Co. of 
America) which has been formu- 
lated to effectively inhibit the 
growth of germs, mildew, fungi, 
and odor-causing bacteria, has 
now been made available for in- 
corporation into vinyl wallpapers 
(Katzenbach & Warren). Other 
vinyl wall coverings (Bolta Div., 
General Tire & Rubber and Cohn- 
Hall-Marx) and vinyl tiles (Rob- 
bins Floor Products, Inc.) make 
use of the material. 


THERMOSETS 


The review of thermoplastics 
developments begins on p. 60. 
Alkyd 
@ A new glass fiber reinforced 
alkyd molding compound (Glas- 
kyd 2051, Glaskyd, Inc.), designed 


primarily for electrical parts in 
(Continued on p. 289) 
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@CYMEL 


(THERMOSETTING) MELAMINE FORMALDEHYDE MOLDING COMPOUND 


Cymel molding compounds fill a variety of industrial and 
consumer applications — all have basic properties of sur- 
face hardness; non-flammability; resistance to heat, boil- 
ing water and attack by solvents; color stability; lack of 
odor or taste, and good electrical properties — for com- 
pression, transfer or plunger molding. Military and Fed 
eral specifications are listed on technical data sheets, 


available on request. 


CYMEL 1077-1079 — alpha cellulose-filled — granular on 
powdered material available in extraordinary surface 
hardness 


rich, lustrous look and feel — excellent chemi- 


cal resistance — excellent electrical properties, including 
arc and track resistance ... dinnerware, buttons, electric 


mixer and shaver housings, closures, lighting fixtures. 


CYMEL 592 — asbestos-filled — granular material, availa- 
ble in brown only — excellent arc resistance and dielectric 
strength at elevated temperatures — dimensional stability 

resistance to atmospheric extremes . . . electronic equip 
ment, aircraft and automotive ignition parts, circuit 
breakers, terminal blocks, switch gears. 


CYMEL 1500 


available in brown only 


wood flour-filled — granular material, 
general purpose arc resistant 
electrical grade material — excellent dielectric strength 
. watt-hour meter blocks, connector plug inserts, auto- 


motive ignition parts. 








CYMEL 1502 — cellulose-filled — granular material, avail- 
able in brown only — particularly good dimensional 
stability and dielectric strength — excellent insert reten- 
tion ... connector plug inserts, circuit breakers, automo- 
tive ignition parts, watt-hour meter blocks. 


CYMEL 3135~— glass fiber-filled — coarse-chopped mate- 
rial, natural color — electrical grade, high impact resist- 
ance — extraordinary flame resistance — arc resistant - 
low shrinkage and moisture absorption . . . heavy duty 
switch gears, terminal strips and stand-off insulators, 
sockets and coil forms. 


CYMEL 3136 — glass fiber-filled — granular material, na- 
tural color — electric grade material with intermediate 
strength — excellent arc and insulation resistance — ex- 
traordinary flame resistance — low shrinkage and moisture 
absorption terminal strips and stand-off insulators, 
sockets and coil forms. 


CYMEL 3020— cotton 
available in black only 


fabric-filled — chopped cotton, 

electrical grade material with 
medium impact resistance — very good arc resistance, heat 
resistance and chemical resistance terminal strips, 


circuit breakers. 

CYMEL 404 — unfilled — highly translucent, may be 
tinted before molding — high surface luster . . . decorative 
moldings including buttons and jewelry findings. 











tabletting 


moldability in compression molds 
compression molding pressure—psi 


transfer molding temperature —°F 


shrinkage 
physical tiona kag 

specific gravity 

machining quality 


thermal conductivity cals /sq. cm/sec /°C /cm 
heat items (%" se tion F) 
water abs ption 24 hours at 25°C 

) renee il % (.50” thick) 


color possibilities 


compressive strength—psi 
kw 
shear strength (1” dia. siug)—-psi 


deflection (4%4” x 4%” x 5” bar)—inches 


modulus of elasticity tension — psi 


dielectric strength 
electrical volts /mil at 100°C 
volts /mil at 100°C 


volts /mil at 100°C 


surface resistivity—ohms 


dielectric constant—60 cycles 


dissipation factor—60 cycles 


dielectric lass factor —60 cycles 


arc resistance—seconds 


face eakdow 


gasoline (hi-oct)}—7 days immersion at 25°C 
chemical bricating A ays at 
1 & heso.—7 days immersion at 25°C 
1 € naoh—8 hours immersion, boiling 
10 & citric acid—7 days immersion at 25°C 
ace e lays t 
note: the values above are obtained from laboratory prepared test pieces 
and may not be exactly reproducible in all cases in commercial practice 


tests and conditioning 


procedures** 

D-955 A 

D-792 A 

C-177 A 

D-570 

D-791 

D-695 a 

D-732 

D-790 A 

D-638 A 
A 
A 
A 

D-257 C 

D-150 & 

D-150 B 

D-150 B 

D-49 A 

49 A 

D-543 

D-54 

D-543 

D-543 

D-54 

D-543 


® water is 16.4 gms /cu. in. 
“consult our technical department for details 


Beetle 
alpha-urea 
excellent 
excellent 


2,000 8,000 


type 
006.009 
15 
good 
10.1 x 104 
170 
0.4—0.8 
39.4 
salimited 


30,000 38,000 
11,000-12,000 
0.103-—-0.157 


13x14 x 10 


200—270 
110—150 
120 170 
0.4—3.0x 10 
7.7—719 
0.034 ans 
0.28--0.34 


80—100 


A 


attack 


attack 
attack 


attack 


Cymel 1077-79 


apha-mel., 


excellent 
excellent 
1,500--6,000 


300 320 


007 —.009 

15 

good 

10.1 x 10-4 
210 

0.1—0.4 

29.9 

unlimited 
40,000 45,000 
11,000-—12,000 
0.107 —0.162 


1.35 x 10 


0.8-—4.0x 10 
84-94 


0.052 —0.083 


0.44—0.78 
120—128 
0 

0 
discolors 
0 


Molding Compounds 































Cymel 1500 


Cymel 1502 Cymel 3020 Cymel 404 Cymel 592 Cymel 3135 Cymel 3136 
wood fi.-mel. alpha-mod. mel rag-mel. unfilled mineral-filled ' glass-filled glass-filled 
good good hand only good excellent hand only good 
4 ext 4 xt j s t me Tv ediu 
excellent excellent very good good excellent good good 

4 4 | 29 ] 9 320 
1,500 6,000 1,500 6,000 4,000— 8,000 2,000-—5,000 1,000—6,000 4,000 2,000—8,000 
x t ex t t excellent g j good 
300-330 300-330 270—340 290—310 290—310 
f 4 8 00 4,000—16, 00 
007 .008 006 .008 003 — .004 010—.012 005—.007 002— .003 002—.004 
4 4 of 4 03 05 
1.48--1.52 1.43 1.5 1.48 1.78 1.94—2.00 1.94—2.00 
Q 4 ) 3).8 32 8 18 g 
good good good fair poor poor 
{ 43 x ] x l 5x i 
84x104 106x104 13.1 x 104 
f 6 4 40 
250 250 250 210 300 300 300 
f t elf ting f g elf-exting self-exting se xting 
0.34 06 0.30.6 0.30.6 0.2—0.35 0.13—0.15 0.09—0.21 0.1—0.3 
ade good good 
brown only brown only black only limited brown only natural natural 
2 { } 4 4 4 € 0.5—0 
30,000 35,000 24,500 26,000 30,000— 35,000 40,000— 45,000 25,000—30,000 20,000— 25,000 27,000— 29,0008" 
4 ES 
10,000 10,500 11,500— 12,000 12,000-—14,000 7,000—8,000 
) 400—1 6,406 4 00( 17,400" 
0.081 0.120 0.091 —0.103 0.033-—-0.132 0.105—0.142 0.051—0.067 0.060—0.072 
1.0 x 10¢ 1.0 x 10¢ 1.4 x 10 1.95 x 106 
F , £ 5nn 6 6p 52 5 000—5 9008= 
} 4 4 43 l 24 320— 370 (23°C = 
290 330 140-190 110-130 130 280-310 90—110 310—350 (50°C )=* 
4 4 4 28 l 22 170—270 (23°C = 
190-210 90-100 60-90 80 190—210 60 80 150—250 (50°C )=* 
4 } 4 29 l 
170—200 90 70--80 170—190 70—90 
f x ‘ l x 12x x] 1.2 x 19 
0.3-—5.0 x 10! 1.7 x 10!2 0.7 x7.0x 10"! 1.9 x 10'3 3 x 10!2 46x 101.08 
x] l 40x1 2—2.0 x 3—6 x 104 
64 66 7.0—7.7 8.1—12.6 7.9—11.0 10.0—10.2 97—11.1 7.2—7.0 
9 f 69 f 5 f 6 : 6.9—7.9=9 
0.026—0.033 0.192 0.100—0.340 0.048-—0.162 0.100 0.14—0.23 
4 44 ¢ 4 ] 4 0.039 48 0.013 15 0.014--0.016 
0.17—0.22 0.90- 2.4 2.0--5.0 0.5—1.0 1.5—2.5 
) - 4 2¢ 0.21 3 0.09—0.19 0.0922 
70—106 90-120 122—128 121—123 120—180 180—186 180-—-186 
f I 0.1 0.14—0.22 
0 0 0 0 
+ tack v attack V. Si. attack 
SI. attack SI. attack attack SI. attack 
V. SI. attack V attack ( V. SI. attack 
SI. attack SI. attack attack SI. attack 
attack attack attack attack 
attack attack 0 attack 
V. Sl. attack V. SI. attack { V. Si. attack 
| | | | i stig icin) ae ieee tae 


“tests are ASTM unless otherwise noted. Conditioning procedures follow ASTM D-618-58T ®® mechanical and electrical properties for Cymel 3136 
A—40 hours at 23°C, 50% RH. /B—48 hours at 50°C, desiccation at RT. /C—96 hours at 35°C, 90% RH are determined according to Spec. MIL-M-14F 





®BEETLE 


(THERMOSETTING) UREA-FORMALDEHYDE ALPHA CELLULOSE-FILLED MOLDING COMPOUNDS 


Beetle molding compounds produce marproof, lustrous 
moldings highly resistant to detergents, oils and greases 
—they are supplied in powder or granular form and 
various plasticities to meet specific molding needs in com 
pression molding. 


BEETLE is formulated to meet these specifications: Fed 
eral L-P-406b, LC 726-1, ASTM D705-55, Grade 1 (Are 
resistance limits are in process of revision by ASTM). 
Characteristics: unlimited range of lustrous colors, 
smooth, hard surface, odorless and tasteless, stain-resist- 
ant, wear-resistant, arc-resistant, track-resistant, good 
dielectric strength, durable. Applications: radio cabinets, 
stove hardware, wiring devices, electric appliance hous 


ings, cosmetic containers, closures, buttons. 





® LAMINAC 


POLYESTER RESINS 


Laminac thermosetting resins vary in viscosity, rate of 
cure, degree of reactivity and degree of rigidity of the 
cured product — flexible or rigid laminates can be pro 
duced by the proper choice of resins — they are clear, 
nearly colorless liquids — when cured resist heat and 


chemicals. 


LAMINAC 4101 


resin developed for compression molding of reinforced 


medium viscosity, general purpose rigid 


trays, boxes, housings and similar products. 


LAMINAC 4103— medium reactivity, resilient resin — ideal 
for hot-press molding of products required to withstand 
heavy mechanical abuse — boats, auto bodies and truck 


cabs. 


LAMINAC 4107 
rigid and chemical resistant 


high reactivity, medium viscosity resin 
suitable for fast high 
temperature molding as well as for other fabricating 
methods. 


LAMINAC 4110 — low viscosity 
temperature 


cures tack free at room 


for boats and prototypes. 


LAMINAC 4111— low viscosity, highly reactive resin 
maximum chemical resistance and excellent electrical 
properties — for storage containers, electric and electronic 
parts. 


LAMINAC 4116 


recommended for strength, rigidity and water resistance 


low reactive, general purpose resin 


for fishing rods, mannequins, radomes, castings (Lam 


inac 4134 may be added for improved resilience) . 


LAMINAC 411 formulated for resistance to mild chem.- 
ical solutions at temperatures below 120° F lor tanks 


or storage containers 


LAMINAC 412 
ity resin 


fast curing, highly reactive, high viscos 
suitable for compounding with fillers and with 
color pastes for obtaining glossy resin rich surfaces 

LAMINAC 4123 


pose resin 


intermediate reactivity, general pu 
medium viscosity, useful in either high on 
low temperature applications for suitcases, chairs, safety 
helmets. 


LAMINAC 4128 — low viscosity, highly reactive resin for 


hand lay-up or presswork — good hot strength — for air 


craft accessories such as junction boxes, fuel tanks. 


LAMINAC 4131— last curing, excellent moldability — in 
tended for compounding with fillers and fiber reinforce 
ment for premix molding compounds — good fiber-wet 
ting — low density — molded parts have good hot strength 


and good resilience. 


LAMINAC +134 low viscosity, flexible resin used in com 
bination with rigid resins to improve impact and shock 


resistance. 


LAMINAC 4146 — for production of self-extinguishing fi 


brous glass reinforced laminates and moldings — for motor 
housings under continuous heat, aircraft parts, hot an 


ducts. 


LAMINAC 4151 — slightly thixotropic, low exotherm resin 
for boat builders and other fabricators using hand lay 
up techniques — non-sagging, excellent wet-out, — fast 


curing. 


LAMINAC 4152 


cellent wet-out, fast curing 


slightly thixotropic, low exotherm, ex 
comparable in performance 
to Laminac 4151 but formulated specifically for use with 


resin-fiber depositor spray guns. 


LAMINAC 4192— lor maximum resistance to discolora 
tion On exposure to light used for the production ol 


flat or corrugated sheeting. 


LAMINAC 4202 


long catalysed stability — odor free — cures at tempera 


high viscosity liquid resin — unusually 


tures above 200°F —for large radomes and _ aircraft 
shelters. 


LAMINAC 4232 


peratures when properly cured 


exceptionally stable at elevated tem- 
for production of critical 
parts that are required to retain strength at high tem 
peratures. 


LAMINAC 4233 


self-extinguishing properties. 


similar in characteristics to 4252 plus 
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military applications, is classified 
as an MAI-30 material and is cov- 
ered by Military Specification 
MIL-M-21699. Developed for ap- 
plications where flame resistance, 
good strength, and excellent elec- 
trical properties and moldability 
are desired, the new compound 
provides economies in the initial 
cost as well as in the ease with 
which it is handled. 


Allyl 


® The first facility on the East 
Coast for manufacturing a com- 
plete line of diallyl phthalate 
molding compounds (Rogers 
Corp.) is now in operation. DAP 
is noted particularly for its ex- 
ceptionally good electrical and 
electronic properties. The larg- 
est current application is in con- 
nectors. 

@ Two new fibrous glass rein- 
forced diallyl phthalate com- 
pounds (Acme 1-530 and Acme 1- 
250, Acme Resin Corp.) have been 
added to a line of military ap- 
proved molding materials for the 
electronics industry. DAP materi- 
als are used in switches, connectors 
potentiometers, resistors, and var- 
ious other electronic components 
because of their good electrical 
properties, high heat resistance, 
and dimensional stability. 


Aminos 
@ Non-combustible louver dif- 
fuser panels (NC _ Gratelites, 


Edwin F. Guth Co.) are compres- 
sion-molded from urea resin 
(Plaskon UFR-28, Allied Chemi- 
cal). The 24-in. lighting panels are 
completely non-electrostatic, will 
not sag, buckle, warp, or bend, 
and are scratch resistant. They 
have received the necessary UL 
approval with: a listed flame- 
spreading rating of 25. 


Cold molding compounds 

@ A new cold molding compound 
(Blak-Stretchy, Perma-Flex Mold 
Co.) has been introduced with 
improved properties. 
It is a 2-component composition 
with excellent stability before use, 
dimensional stability, permanent 
flexibility, and resistance to sol- 
vents in the cured state. It is 
recommended for mold and flexi- 
ble patterning jobs where stretch, 
tensile strength, tear resistance, 
and a high degree of dimensional 


elasticity 


RECENT DEVELCPMENTS 


stability are the necessary re- 
quirements. 


Epoxies 


@ A new epoxy casting resin 
(Stycast 1231, Emerson & Cum- 
ing, Inc.) is fire retardant and may 
be cured at room temperature. 
Because of its low thermal co- 
efficient of expansion and high 
heat stability, large embedments 
are said to be possible. 

@ A new series of epoxy resins 
(Oxiron 2000, Oxiron 2001, and 
Oxiron 2002, Food Machinery & 
Chemical Corp.) differs from con- 
ventional epoxies in structure, 
reactivity, and end properties. The 
new resins are epoxidized polyole- 
fins rather than epichlorohydrin 
bisphenol condensates. These poly- 
functional resins show unusual 
versatility for through 
multiple epoxy and hydroxy 
groups and also through double 
bonds. 

@ New fibrous glass reinforced 
epoxy insulating couplings (Ed 
Conley Plastic Corp.) permit pipe 
wrench installation. Operating 
temperatures up to 300° F. are 
feasible if non-shock pressures do 
not exceed 100 p.s.i. 

@ Single-component epoxy mold- 
ing compounds (EMC, American- 
Marietta Co., Adhesives, Resin & 
Chemical Div.), for mass produc- 
tion of computer and missile com- 
ponents, are easy to handle and 
suitable for low-pressure transfer 
and compression molding. They 
are non-outgassing, self-extin- 
guishing, and self-releasing. 

@ A black thixotropic epoxy ma- 
terial (Hysol 10-80, Houghton 
Laboratories, Inc.), for encapsul- 
ating by dipping small electrical 
components, produces an even 
non-dripping coat on pieces up to 
1 in. cube. It has passed the tem- 
perature and immersion cycling 
tests set down by MIL-C-11015A. 
Another new epoxy compound 
(Hysol 10-55, Houghton Labora- 
tories, Inc.) has been developed 
for protecting electrical motor 
stator windings against moisture, 
dirt, abrasives, chemicals, and 
other contaminants. 

@ A viscosity modifier (Terpoz, 
Heyden Newport Chemical 
Corp.) used as a reducing agent 
with epoxy resins, promotes pene- 
tration and wetting in the system 
and permits increased filler load- 


curing 


ing of epoxies for potting, cast- 
ing, laminating, coating, adhesives, 
and patching compounds. 
@ An anhydride hardener (HET 
anhydride, Hooker Chemical 
Corp.) for curing epoxy resins 
contributes fire resistance, high 
temperature strength, and stiffness 
at temperatures up to 200° C. 
Glass cloth-reinforced laminates 
tested at 178° C. are reported to 
have a flexural strength of 73,500 
p.s.i. 
@ Epoxy printed circuit boards 
can be color-coded for identifica- 
tion in electronic installations by 
a new process (Colorite Industrial 
Dyers). Colors can be applied to 
the printed circuit board without 
affecting the performance of the 
circuit. 
@ A room-temperature setting 
epoxy resin (Maraset 638, Mar- 
blette Corp.) is castable in a wide 
range of hardness and resiliency 
(e.g., a resin-hardener mixture in 
the ratio of 100 to 80 by weight 
produces castings with a Shore A 
hardness of 92-95 and Shore D 52; 
a 100 to 120 ratio results in Shore 
A hardness of 50-53 and Shore D 
10. Single-component epoxy 
powders (Maraset 135-E and 
136-E) are semi-flexible compo- 
sitions meeting high heat resist- 
ance requirements for continuous 
operation in the H temperature 
class; they are liquefied at 110° C. 
prior to use. A new carvable 
epoxy resin (Marawood) can be 
used instead of wood for making 
models and patterns. It is dimen- 
sionally stable, readily machin- 
able, and has a density of about 35 
to 40 Ib./cu. foot. 
@ A new flexibilizing epoxy res- 
in (Epon X-71, Shell Chemical 
Co.) permits the use of epoxy 
resins in many cases where these 
resins were previously considered 
to be too rigid. With the proper 
selection of curing agent and base 
resin, up to 100% elongation can 
be obtained with the material. 
Two new curing agents (Epon H-1 
and H-2) permit the use of con- 
ventional spray equipment to 
apply solvent-free epoxy resin 
coatings which cure at room tem- 
perature. Another new material 
(Bitumen C) is a compatible pe- 
troleum fraction which is useful 
as a low-cost modifier for epoxy 
resins. Coatings based on epoxy 
(Continued on p. 292) 





IF PHENOLICS CAN DO IT, PLENCO CAN PROVIDE IT... AND DOES 


THERE’S 
A LITTLE 


a 


IN THE BEST 
OF THINGS 


... AND THE BEST OF COMPANIES PUT IT THERE. 
From the most delicate of subminiature switches to the 
toughest of subterannean pipe fittings .. . Plenco phenolic 
molding compounds are key ingredients in the production 
plans of major manufacturers across the country. Large 
or small, industrial or consumer, your company and prod- 
uct can benefit from the advantages offered by today’s 
versatile phenolic materials. And from the application of 








Plenco’s creative research and experience to your problem. 
You can be sure that, with many years of supplying 
critical and competitive industry, Plenco has or can custom- 


formulate just the molding compound you need: ready- 


made or specially-made; general purpose or very special 
purpose. Our selections are extensive, our facilities ample, 
our representative always available for 

consultation. Call on us at any time. 


PLASTICS ENGINEERING COMPANY 
Sheboygan, Wisconsin 
Serving the plastics industry in the manufacture of high grade phenolic molding compounds, industrial resins and coating resins 
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You give your produét Form and Function! 
Quality is assuréd by teaming up with 
competitively priced Gering Thermoplastics. 
They perform as you specify—exact in color, 
flow and physical properties. Whatever 

your needs (including flame-retardant. 
formulations), Gering offers a complete 
range of superior plastic compounds— 

for extrusion and injection molding! 


Write today for the cost-saving facts. 


Polyethylene + Polypropylene + Vinyl - im a a KR ce 
Polystyrene « Styrene Copolymers + Acetate + Nylon + Acrylic + Butyrate 


GERING PLASTICS division of STUDEBAKER-PACKARD CORP. 


Cable Address: GERING TWX Cranford, N.J. 137 Kenitworth, NJ 
Sales Offices: 5143 Diversey Ave., Chicago 39, Ill, * 1115 Larchwood Rd., Mansfield, Ohio * 216 Wild Ave., Cuyahoga Falls, Ohio * 103 Holden St., Holden, Mass. 





resins and the Bitumen C can bs 
over-coated without 
through, and are claimed to be 
superior to epoxy-coal tar coat- 


bleed- 


ings in corrosion resistance prop- 
erties and ease of application. 


ro} mela -T-) @ual-1eelal-t-)-Mamalle lama ie-}ic-me-lale mm lalhielaulha mel me- lel al- lel 


@ Cured epoxies can now be re- 





moved from spray guns or other 
equipment or from wool or cotton 
cleaning 
Retto Prod- 
ucts). The agent is claimed to be 
non-flammable. 

@ Epoxy compounds (Epocast 
1121, Furane Plastics, Inc.), for 
the laminating of boats, show good 


A melamine resin for high-grade 
laminates, particularly recommended 
for decorative purposes 


clothing with a new 


agent (Resin-out, 





Micuchurrit 7 
- A modified melamine resin applied in 
Micachusr at MV "°° 
production of post-forming laminates 
Micaclusratt? 





resistance to marine growths 


which attach themselves to or- 
Arapid hardening melamine resin for 


laminates, particularly recommended 
for special electrotecnical purposes 


ganic coatings. 
@ Aerodynamically smooth sur- 
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faces on the supersonic USAF 
B-58 bomber (Convair Div., Gen- 
eral Dynamics Corp.) are made 
with an epoxy caulking compound 
(Metalset A2, Smooth-On Manu- 
facturing Co.) with 
atomized aluminum. The caulking 
rigid 
high-temperature tests and will 
withstand in-flight surface friction 
and temperature with a minimum 


formulated 


formulations have passed 


of cracking. 
@ A new line of epoxy resin- 


bonded ffibrous’ glass _ tubing 
} (Phenolite Grade G-11-3680 and 
Want to help tomorrow s G-11-3681, National Vulcanized 
Fibre Co.) features exceptionally 
b - | d ? high tensile strength as well as 
U S| n e SS e d e rs . optimum electrical properties. The 
tubing is considered to be an ideal 
a en See ee "| There’s a great need for MODERN material for selected electrical or 
' electronic components, such as 
: To—MODERN PLASTICS et ee ee miniature coil naan and lightning 
A ey used as reference and texthook siete 
| New York 22, N.Y. material by students in univer- @ A new modifier (Mod-Epoz, 
: sity and other plastics courses. Monsanto Chemical Co.) for 
; —_ I'd _ . Sonate at If you’d like to forward your epoxy resins produces 40 to 80% 
student. Wienas aana — 7 copy of last year’s issue to such inte gag = _ — 
1 forwarding label made out a student just fill out the coupon raha Se Se eee 
' for this purpose, and I’ll do a ‘ Sives. 
: the rest. and mail it to us. We'll send you, @ Three new epoxy molding com- 
: in return, the name of a student pounds (Fiberite Corp.) require 
' Name aie or instructor who wants your extremely low pressure for mold- 
: book—with an address label all ing and release as easily as phe- 
: : made out. nolic. The resins have excellent 
' Joe! Frados dimensional stability, water ab- 
Company _ EDITOR sorption of 0.09%, and heat re- 
: P.S. The response of MODERN sistance of 500° F. One (Type 
; PLASTICS’ subscribers to pre- 2068) is a mineral-filled general 
; vious requests for student copies purpose resin with Izod impact 
1 Address has been truly enthusiastic. Sev- strength of 0.35 ft.-lb./in. of notch. 
: eral thousand copies of earlier The second (Type 2175) is a non- 
1 Encyclopedia Issues have thus r 
: . far been distributed to students impact type molding compound 
’ in our schools and universities! for the coating and encapsulating 
. ae ee field. The third (Type 2185), a 
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(based on diallyl phthalate resin) 


protective and decorative surface 
for real wood and printed patterns 


This simplified layup shows how a Daponite high- 


~ Doepcrrit 


CLEAR OVERLAY 


WOOD VENEER or 
~ : 
LAapcinle 
DECORATIVE PAPER 


CORE STOCK 


BACKING PAPER 





pressure surface can be applied to veneers and core 


stock. After heat and pressure are applied to the 


layup, the finished panel is ready for use. 





Daponite layup is assembled for use in press 
0 to Z 50 
300° to 350°F 
Finished laminates can be removed hot from 
the press 
for use 


at right. Layups are laminated at 1 
psi using temperatures of 
n about 10 minutes and are ready 
after they cool 


MC 


FOOD MACHINERY 
AND CHEMICAL 
CORPORATION 





Torture test for laminates uses a common 
household scouring powder. After 10,000 cy 
cles on the Gardner washability and abra 
ion machine, Daponite finish demonstrates 
ability to withstand abuse while a conven 
tional high-pressure laminate shows decided 
wear and deterioration 


Daponite gives a clear, tough, permanent 
finish to high-grade wood veneers. Or with 
decorative papers it can be used to upgrade 
low-cost core materials such as particle 
board, hardboard, lumber, plywood or as- 
bestos board. Special papers saturated with 
Daponite resin are bonded directly to ve- 
neers or core stock in a heated press. The 
papers can be imprinted to simulate fine- 
grained woods. 
part of the 
delaminate! 


Daponite plastic becomes 
base material; it can never 

Daponite laminates offer superior abra- 
sion and heat resistance. They are unaf- 
fected by ultraviolet light, harsh chemicals, 
stains, household solvents and cleaners. They 
are not harmed by chlorine bleaches, nail 
polish and dye. 
do not 


soiling water and hot pans 

Daponite surfaces. Even 
under live steam, a Daponite surface will 
not absorb moisture. It also resists fire and 
cigarette burns. 


damage 


Fabrication is simple and economical. Or- 
dinary production presses can be used, and 
edging is done by conventional methods. 
Since the plastic becomes part of the fin- 
ished panel, there’s no chipping or cracking 

. no disfiguring black or white line around 
trimmed edges. Daponite-surfaced panels 
are used to make attractive and durable fur- 
niture, table tops, vertical wall panels, cabi- 
nets and other household furnishings. 

The Daponite System can be tailor-made 
to fit into almost any furniture operation. 
Write for information on this new, economi- 
cal method for applying high-pressure 
plastic. 


FOOD MACHINERY AND CHEMICAL CORPORATION 


161 East 42nd Street, New York 17, N.Y. - 














for high performance 
® (Diallyl Phthalate prepolymer) 


molding 
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Dapon resin is the first allylic plastic material available to molders 
and compounders. It cures to a hard, insoluble thermoset without 
release of water or other volatile substances. 

Dapon resin powder is supplied to various manufacturers who com- 
bine the resin with various fillers into finished molding compounds. 
Standard compression and transfer molding machines can handle 
these molding compounds. 

Dapon resin is also used to impregnate glass cloth and other ma- 
terials. The reinforced moldings produced from these “prepregs”’ 
have exceptional strength and stability. 





CONNECTOR for multi-circuit telephone system 
has extremely low shrinkage even after years of 
Molded of Dapon Resin, the cor 
holds 50 metallic contacts firmly. Superior mold 


service vector 
ability of Dapon Resin permits the incorporation 
of both thick and very thin sections in this com 


plex part without undue internal stresses 


Excellent electrical characteristics 
High insulation resistance and dielec 
tric strength. Low dissipation factor 
and dielectric loss. Retention of elec 
trical values at high humidity. 


Chemical stability—resistance to sol 
vents, acids and alkalis 


Resistance to wet and dry abrasion 
Good surface finish 


Ease of molding—good flow and mold 


Continuous heat resistance at 350° fill-out. 


to 450° F. Special compounds permit 








exposure to 500° F 


Extremely low moisture absorption 


Available in pastel colors with excep 
tional color retention at high tem 
peratures 


y 
NEW POTENTIOMETER made with Dapon Resin 
has 3 times the moisture resistance of the pre 


viously used thermosetting plastic. The element 








f format Da of the “pot” is conductive Dapon—the base an 
ctofk 1 Mach i C/ nsulating Dapon material. Tight electrical specs 
Excellent dimensional stability and r pe De De ? are held in high or low humidity conditions—and 
low mold shrinkage permits high tol MP, 161 I St., N the smooth element reduces wear and noise 
erances and use of metallic inserts VV.) substantially 
Arc Dissi- Flex Com- Mold | Post Mold; Water (|Distor-; Heat 
ianie resin | eiwetric | Resist-| pation | <,flex Modu- ive | treaeth | Shrink: | Shrinkage moron tion —! 
1KCDry | 2nee actor PS lous ft. ths./in.| , 28° in./in. | 50°C, | Point | Resist- 
Sec. | 1 K.C.-Dry PSI x 10° PS cet) infin. | Wifetime)| 48 hrs. | °F. | ance °F. 
Orlon Dapon 35 4.0 140 .020 10,500 71 30,000 1.2 .009 | .001 2 265 350 
Dacron 1}; Dapon 35% 3.6 125 .008 12,000 -64 | 30,000 4.5 .010 | .0006 2 290 400 
= Dapon 35*| 43 | 125] .004 | 11,000| 1.3 | 26.000 8 | .002 | .0005 1 350 | 450 
Dapon M* 4.12 180 .004 15,000 1.3 30,500 1.2 .002 | .0002 1 450 500 
Cellulose Dapon 35 6.5 140 .045 9,000 30,000 4 .007 .001 325) 450 
Asbestos ‘ Dapon 35*| 3.9 140 .039 10,000 1.2 25,000 4 .006 | .001 a 325 |} 450 
Dapon M* 4.0 190 .031 13,000 1.2 32,000 5 .006 .0002 45 450 500 
Mineral Dapon 35*| 3.9 140 .039 1,000 1.2 25,000 4 .006 .001 a 325 | 450 
Dapon M 4.0 190 .031 13,000 1.2 32,000 4 .006 .0007 45 450 500 
Long Glass Dapon 35*| 4.1 125 .004 17,000 1.25 29,000 6.0 .002 .0007 2 392 | 450 
3| Dapon M* 3.8 180 .004 19,000 1.4 29,500 9.0 .002 .0002 11 490 | 500 
> st Aaa Dapon35 | 4.1 | 125 | .004 [18,000] 1.3 |30,000] 7.0 | .002 | .0007 | .29 | 392] 450 
Asbestos 
Nylon Dapon 35 6.5 .063 

















* Available in fire-resistant grades. 
1) MIL-M-18794 2) MIL-M-14 3) MIL-19833 



































SEE NEXT PAGE FOR DATA ON DAPONITE LAMINATES 





Dacron-filled epoxy molding com- 
pound, is intended for impact ap- 
plications and has an impact of 
0.8 Izod (notched ). 


Phenolic 

@ An asbestos-reinforced phenolic 
molding compound (RX 495, 
Rogers Corp.), with a heat distor- 
tion point of over 500° F., has been 
developed for gears, electrical 
switchgear, and control parts. This 
material has a low bulk factor and 
molds to a high luster finish with 
a mold shrink of only 0.001 in./inch. 
@ A new phenolic resin (Poly- 
Phen S-128, Plastics Div., National 
Polychemicals Inc.), for use in 
light-colored compounds based on 
natural rubber and styrene-buta- 
diene copolymers, imparts sub- 
stantially lighter color and better 
color stability than resins pres- 
ently on the market. 

@ Phenolic impregnated . kraft 
paper-board (Consolidated Paper 
Co.), with 25 to 40% resin by 
weight, is available in sheets up to 
66 by 72 in. and 0.060 to 0.200 in. 
thick. The board is strong, stable, 
resilient, and a good sound insula- 
tor. It provides a base for baked- 
on enamel and adhesives. Prod- 
ucts already formed include lug- 
gage, air ducting for autos, duck 
decoys, gaskets, and store manne- 
quins. 

@ A new dry type adhesive 
(Reichhold Chemicals Inc.), con- 
sisting of phenolic resin supported 
by a paper film, eliminates the 
need for glue-spreading equip- 
ment. It will be used in bonding 
exterior and marine plywood, 
veneers, overlays, thin metal 
sheets, and honeycombs, and in 
lamination of heavy beams. It is 
fast-curing, economical, and tol- 
erates more variation in moisture 
content of materials to be joined 
than previous film-supported ad- 
hesives. 

@® A molding material (Resisto- 
temp, Resisto Chemical Inc.), 
compounded of fibrous potassium 
titanate and a new high tempera- 
ture phenolic resin, withstands 
temperatures to 6000° F. for lim- 
ited periods and sustained tem- 
peratures to 1000° F 

® A silane modified phenol-for- 
maldehyde resin (Resincx SC- 
1013, Monsanto Chemical Co., 
Plastics Div.) retains its strength 
after exposure to temperatures of 
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Where heat and humidity are high... 
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DIALLYL PHTHALATE 
MOLDING COMPOUNDS 


















the best dielectric with 
the best moldability 


Acme, through rigid control, inspection and 
testing, insures their Dially! Phthalate Mold- 
ing materials to be the ultimate in superior 
electrical properties, dimension stability and 
molding reliability. 


ACME D-A-P is the ideal material for 
use as component dielectrics or molded parts 
in aircraft, automobiles, missiles and com- 
munication equipment. 


ACME D-A-P combines the prime quali- 
ties of exceptional dimensional stability 
and strength with high arc, insulation-and- 
moisture resistance. 


ACME D-A-P materials are designed to 
meet MIL-M Specifications, and to provide 
the right grade for every job. 


ACME D-A-P is resistant to heat, acids, 
alkali and fungus. 
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Let Acme engineers help you choose the right D-A-P com 
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ACME RESIN CORPORATION 


1401 CIRCLE AVENUE ¢ FOREST PARK, ILLINOIS 
(A Suburb of Chicago/ 








STYPOL POLYESTERS * CHEMPOL ALKYDS * URETHANE RESINS * COPPER POWDER 
ADHESIVES * FOUNDRY RESINS * BITUMINOUS COMPOUNDS °* PVA VEHICLES 


FAST GROWTH 


Much has happened at Freeman, and much 

continues to happen. During the past year 
production facilities for producing its alkyds and 
polyesters have been greatly enlarged. This adds up 
to faster delivery of orders. 


Manpower in research and development has 

been increased to such an extent that already 
several new Stypol Polyester Resins and Chempol 
Alkyd Resins have been added to these proven lines. 
The Technical Service Department has continued to 
grow, and more technical assistance is available 
to customers. 


Freeman has also added to its fleet of self-owned 

and self-operated carriers. With complete con- 
trol of tanks and drums, danger of product contami- 
nation is virtually eliminated. Why not take advantage 
of Freeman’s drive toward greater customer satisfaction 
and send your next order to us. 


a> 


POLYESTERS 


ALKYDS 


a subsidiary of H. H. Robertson Company 





600° F. for hundreds of hours. The 
material was developed for use 
with fibrous glass and asbestos 
reinforcements to make radomes 
for supersonic aircraft. A phenol- 
formaldehyde resin (Resinox SC- 
1008, Monsanto Chemical Co.) 
protects missile nose cones against 
temperatures well over 10,000° F. 


Polyester 

@ A new polyester resin and cata- 
lyst system (Vibrin 158 A, Nauga- 
tuck Chemical Div., U.S. Rubber 
Co.), designed for resin spray 
guns, has been field tested in boat 
building. The resin has water ab- 
sorption (cured) of 0.20% and a 
heat distortion point (cured) of 
194° F. 

@ Translucent fibrous-glass rein- 
forced panels (Fire-Snuf, Reso- 
lite Corp.) made with polyester 
resin (Hetron) successfully with- 
stood a severe explosion. When 
the explosion occurred, the panels 
either flexed and sprang back to 
position, or were forced loose from 
the bolts securing them and 
dropped to the ground as intact 
panels. . 
@ Lighter boats and faster mold- 
ing cycles are possible with a new 
polyester resin (Vibrin 160, U. S. 
Rubber Co.). Advantages include 
very low specific gravity, fast 
cure in molding operations, and 
high laminate strength. 

@ A new cleaning agent (Resin- 
out, Retto Products) will dissolve 
cured polyester resins and can be 
used to clean spray guns or any 
metals, wood, or glass. The agent 
will also remove cured resin from 
wool or cotton clothing. 

@ A new liquid polyester resin 
(Atlac L-382-13, Atlas Powder 
Co.), based on a bisphenol deriva- 
tive reacted with fumaric or ma- 
leic anhydride, can often be used 
in applications where conditions 
such as elevated temperature or 
corrosion cause physical, chemical, 
or electrical failure in normal 
polyesters. The polyester has the 
following use characteristics: su- 
perior resistance to water, acids, 
and alkalies, particularly at ele- 
vated temperatures; higher heat 
distortion temperature (285° F.) 
than conventional polyesters; ex- 
cellent electrical properties; lack 
of styrene after-odor; and a 
specific gravity 5 to 10% lower 
than conventional polyesters. 
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~ Celanese offers variety of plastics: 


Let Celanese help with your 
Plastic Requirements... 
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PLASTICS IN DESIGN 


FORTIFLEX A 


... high density polyethylene 
FLAME RESISTANT 
FORTIFLEX A 


 FORTIFLEX B 


... linear copolymers 


| FORTIFLEX C 


.... medium density polyethylene 


FORTIFLEX D 


... low density polyethylene 


FORTICEL 


... cellulose propionate 


ACETATE 


. .. Molding compounds 


POLYESTER RESINS 
ACETATE FILM 
ACETATE SHEETING 
POLYETHYLENE FILM 
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FORTIFLEX. ..a complete range of polyethylenes from .915 to .96 density 


Celanese Fortiflex A and B are a family of linear polyolefins which differ from conventional polyethylene in both 





physical properties and methods of manufacture. Produced by a low temperature, low pressure method, Fortiflex 
A and B have the high crystallinity that results in different properties and performance . . 


. rigidity... 


resistance 


to high and low temperatures . . . low permeability . . . lustrous, less ““waxy”’ surface . . . excellent tensile 
strength. What’s more, all Fortiflex resins possess good chemical resistance . . . excellent electrical 
characteristics ... good impact... easy moldability and colorability. 


There are four basic Fortiflex groups . . . Series A, B, C and D. Each group is especially adapted to the 
requirements of specific end uses. 


BLENDS—For many applications, a combination of Fortiflex of various densities is desirable. Celanese 
will supply these blends to match customer specifications, or will recommend one for your particular application. 
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PROPERTIES OF FORTIFLEX A60 AND B50 


PHYSICAL PROPERTIES 








Properties related to B50-80 
Melt Index Units ASTM Method A60-20 A60-70 A60-250 A60-500 A60-800 B50-20 to B50-500 
Melt index - D1238-52T 0.2 07 25 5.0 8.0 0.2 0.8-5.0 
Heat Distortion Temp., 66 psi bs 0648-56 185 185 180 180 180 170-175 170-175 
Impact Strength (1) ft. Ib./ D256-54T 23 18 13 3 07 7 5-1 
Notched Izod (2) in. notch 
Tensile Strength, 0.2 in./min.(3) psi D638-52T 3,700 3,500 3,300 3,300 3,300 3,200 3,100 
Elongation, 0.2 in./min. (3) £4 0638-52T 28 25 18 13 13 30 25-18 
Environmental Stress Cracking hr BelilLab.(4) 190 30 6 3 _ 2,000 (5) 
Resistance, F50 Value 
Properties not related 
to Melt Index 
Density g/cc D792-50 0.96 0.96 0.96 0.96 0.96 0.95 0.95 
Highest Use Temperature (6) 
Continuous F _ 180 180 180 180 180 - _ 
Intermittent °F - 225 225 225 225 225 _ _ 
Softening Temperature (7) °F - 260 260 260 260 260 255 255 
Stiffness in Flexure psi 0747-50 140000 140000 140000 140000 140000 100000 100000 
Hardness Rockwell R D785-51 40 40 40 40 40 40 40 
Shore D 0676-49 65 65 65 65 65 64 64 
Mold Shrinkage (8) 
Length in./in = 010-.030 .010- .030 010- .030 010-030 .010- .030 010-.030 010-.030 
Width in.fin. _ .010- .025 010-.025 .010-.025 010- .025 010-.025 010-.025 010-.025 
Flammability in./min. 0635-44 1.0 1.0 1.0 10 10 1.0 1.0 
Water Absorption 
24 hr. at 77°F % gain D570-54T <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Refractive index "925 D542-50 1.54 1.54 1.54 1.54 1.54 1.54 1.54 
ELECTRICAL PROPERTIES TYPICAL CHEMICAL RESISTANCE 
Frequency Velue* 
(Cycles per Acetic Acid, glacial 0.7 
Units ASTM Method Second) Valve | | aetna = 
| | Sodium Hydroxide 50% 0.0 
Dielectric Strength | Ammonium Hydroxide 28% 0.0 
(Short time) volts /mil D149-55T _ 500 | | 
Volume Resistivity ohm em. 0257-541 _ Gasess «| =| «= Cartan Tetrachtortde 14.0 
Dielectric Constant _ D150-54T 1x10 2.35 Methyl “Carbitol 0.1 
1x106 2.36 Water 0.0 
Dissipation Factor = D150-54T 1x108 0.0002 Gasoline 6.0 
1x106 0.0003 
Loss Factor an D150-54T 1x103 0.0007 *% increase in wt. after 30 days immersion at 80°F. Sample 
1x106 0.0007 specimens were 1" x Ke" x Ye". 
FOOTNOTES 
impact Observed on injection molded bars should not be ASTM Standard on Plastics, Issue of February, 1957. ‘ 
~ caudterad Mibpiaie of peedieds tebe) Cite ter ecided Dame MP oe Etieinaend Maahad oh ted tar Stress 
where Scere: o> Seed cans, Wide Be inpawt Cracking of Ethylene Plastics. 
valve sufficient uses, Fortifiex B should be evalu- Fortifiex B50-80 has an environmental stress cracking resistance 
ated er id ” Fso value of 160 hrs. 
molded * cross section, 
1 tece, 480-20, 400-70 ond ASO-250 specimens &id nat break, _—(@) Minhas we temperature dopende on part des, melding end 
A60-500 and Fortifiex B50 copolymers exhibited partial or hinged ous use at higher temperatures up to 212°F 
(3) molded Type | Ye" thick. Tensile strength and (7) Method of Korrer et al, ind. Engr. Chem., Anal. Ed. 2, 96 (1930). 
data at the first yield point. (8) Mold shrinkage depends on part design and molding conditions. 
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FORTIFLE fs 

Fortiflex A is available in both natural and colored molding 
powders. Five formulations provide a wide flow range. 
A60-20 possesses the highest impact strength, stress 
cracking resistance and low-temperature strength of the 
A series, and requires somewhat higher process tempera- 
tures. It’s recommended for extrusion, calendering, blow 
molding or injection molding of very small parts requiring 
maximum physical properties. 

A60-70 is a general-purpose resin. It’s recommended for 
injection molding of small parts with limited surface area; 
for extrusion, calendering, blow molding, and as a rubber 
compounding additive. 

A60-250 is suggested for intermediate-sized injection 
molded articles where better moldability and improved 
surface finish are required. 

A60-500 possesses the best moldability for large-area 
moldings and applications where maximum processabil- 
ity and high surface gloss are required. 

A60-800 is used primarily as a blending component with 
Fortiflex D polyethylene. It offers substantially improved 


FORTIFLEX B ear copolymers 


The Fortiflex B series offers a family of resins with an 
extremely broad range of properties and special advan- 
tages. They make it possible to upgrade many applications 
now employing other thermoplastics, and open up many 
new fields of application for plastics. 

Fortiflex B is an excellent injection molding plastic and 
provides outstanding stress crack resistance. Processabil- 
ity of Fortiflex B resins is somewhat improved over the 
Fortiflex A series resins when compared on a melt index 
for melt index basis. Thus, cycle time for a given part 
may be less for these resins compared to Fortiflex A, since 
their cold point and viscosity are lower. 

In tests under a static load, properly oriented filaments 


FORTIFLEX C edium densit yethy 


Fortiflex C is a medium density resin presently offered 
only in a .934 density and 1.7 melt index. It is midway in 
stiffness between the softer type low density polyethylenes 
and the rigid type Fortiflex A and B resins. Fortiflex C is 
available in three different formulations for film, paper 
coating and pipe extrusion. 

The film formulation is ideal for the extrusion of film 
FORTIFLEX D w density polyet 
The Fortiflex D series of polyethylene resins is available 
in a range of densities from .915 to .924 and in a variety 
of melt indices which provide a line of resins ideal for 
injection and blow molding as well as the extrusion of 
film, pipe, wire covering and paper coating. These resins 
range from moderately stiff materials at the top of the 
density range to the softest low density polyethylenes 
commonly in use today. 

Within this line of resins are materials specially suited 
to large, medium and small area injection molded toys, 
housewares, closures and industrial parts; coatings for 
locker wrapping paper, milk cartons, laminating to alumi- 


- COMPOUNDS, 








flow characteristics with reduced impact strength com- 
pared to other resins in the Fortiflex A series. It can be 
used in blends, single-use containers, or items requiring 
low impact strength such as certain toys and novelties. It 
is not recommended where stress cracking is a problem. 


TYPICAL APPLICATIONS: housewares, appliance, elec- 
trical and automotive parts, filaments for textiles and 
rope, bottles and containers, toys, industrial parts and 
protective helmets. 


FLAME RESISTANT FORTIFLEX. Celanese offers specially 
formulated flame resistant variations of Fortiflex A60-70, 
A60-250, and A60-500. These formulations are opaque, 
self-extinguishing, high-density polyethylenes with a spe- 
cific gravity of 1.04. Their stiffness, hardness and tensile 
strength are approximately the same as the standard 
resins’, although heat distortion values under 66 psi are 
slightly lower and impact strength is somewhat reduced. 
Burning rate or flammability is reduced to the point 


where they can be classified as non-burning materials 
under ASTM D-635-44. 


of the new polymer show reduced tendency to stretch. 


APPLICATIONS: filaments for rope and outdoor furniture 
webbing, wire covering, blown bottles and containers, 
and pipe. 


Applications for injection molding include: containers 
for stress-active agents, drum plugs, fittings and couplings, 
thin-walled moldings, large area moldings, insert mold- 
ings, bottle caps and closures. 


The Fortiflex B series has opened new prospects for 
the blow molding of bottles and hollow-ware. 


for overwraps for stationery and bread and provides ex- 
cellent clarity in chill roll extrusion. The paper coatin 
formulation gives optimum greaseproofness at %4 mil 
thickness, and it passes MIL-B-121B at 12 pounds per 
ream. The pipe formulation is sold only in black. It is NSF 
approved, meets the proposed 1960 revision of CS-197 
Type II pipe, and has a compounded density of .942. 


num foil and acetate, multi-wall bags, kraft and cellophane. 
Also available are resins for NSF pipe that meet the 
proposed 1960 revision of CS-197 Type I, wire coverings 
for tree and line wire and power cable as well as cable 
jacketing and primary insulation which meet ASTM 
D1248-58T, Type I, Grade 4 and Federal Specifications 
LP-590, Type I, Grade 7. Film resins include materials 
for blown or chill roll film for freezer bags, produce bags, 
garment bags, soft goods overwraps, and general purpose 
films. Blow molding resins cover both general purpose 
requirements in squeeze bottles and critical packages 
where superior stress cracking resistance is required. 








flow characteristics with reduced impact strength com- 
pared to other resins in the Fortiflex A series. It can be 
used in blends, single-use containers, or items requiring 
low impact strength such as certain toys and novelties. It 
is not recommended where stress cracking is a problem. 


TYPICAL APPLICATIONS: housewares, appliance, elec- 
trical and automotive parts, filaments for textiles and 
rope, bottles and containers, toys, industrial parts and 
protective helmets. 


FLAME RESISTANT FORTIFLEX. Celanese offers specially 
formulated flame resistant variations of Fortiflex A60-70, 

250, and A60-500. These formulations are opaque, 

xtinguishing, high-density polyethylenes with a spe- 
cific gravity of 1.04. Their stiffness, hardness and tensile 
strength are approximately the same as the standard 
resins’, although heat distortion values under 66 psi are 
slightly lower and impact strength is somewhat reduced. 
Burning rate or flammability is reduced to the point 
where they can be classified as non-burning materials 


under ASTM D-635-44. 


of the new polymer show reduced tendency to stretch. 


APPLICATIONS: filaments for rope and outdoor furniture 
webbing, wire covering, blown bottles and containers, 
and pipe. 


Applications for injection molding include: containers 
for stress-active agents, drum plugs, fittings and couplings, 
thin-walled moldings, large area moldings, insert mold- 
ings, bottle caps and closures. 


The Fortiflex B series has opened new prospects for 
the blow molding of bottles and hollow-ware. 


for overwraps for stationery and bread and provides ex- 
cellent clarity in chill roll extrusion. The paper coating 
formulation gives optimum greaseproofness at *4 mil 
thickness, and it passes MIL-B-121B at 12 pounds per 
ream. The pipe formulation is sold only in black. It is NSF 
approved, meets the proposed 1960 revision of CS-197 
Type II pipe, and has a compounded density of .942. 


num foil and acetate, multi-wall bags, kraft and cellophane. 
Also available are resins for NSF pipe that meet the 
proposed 1960 revision of CS-197 Type I, wire coverings 
for tree and line wire and power cable as well as cable 
jacketing and primary insulation which meet ASTM 
D1248-58T, Type I, Grade 4 and Federal Specifications 
LP-590, Type I, Grade 7. Film resins include materials 
for blown or chill roll film for freezer bags, produce bags, 


garment bags, soft goods overwraps, and general purpose 
films. Blow molding resins cover both general purpose 
requirements in squeeze bottles and critical packages 
where superior stress cracking resistance is required. 
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Celanese polyester resins are thermosetting The simple fabricating techniques re- 
liquids; 100 percent polymerizable which quired to use Celanese polyester resins, 
do not liberate volatile by-products during combined with the outstanding properties 
cure. The Marco series of base resins are of the end products, such as high strength, 
available in blends with styrene, vinyl light weight, resistance to moisture, ex- 
toluene, methyl methacrylate or diallyl cellent weathering, and chemical resistance 
phthalate monomers in a range of varying have led to their use in the production of a 
viscosities. These resins can be readily broad range of items in the industrial, con- 
cured at elevated temperatures employing struction, transportation and decorative 
peroxide type catalysts at moderate to con- fields. Included are such products as auto 
tact pressure. With the addition of acceler- bodies, aircraft parts, boats, buttons, corru- 
ators, it is possible to affect rapid cure at gated and flat sheeting, ducting, fishing 
room temperature thus eliminating the rods, furniture, housings, shelters, tanks, 
need for heating equipment. trays, tote boxes, trophies and many others. 
ORTICEL e Se 
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Its excellent balance of desirable properties makes Forticel distinctive among 
thermoplastics. Its combination of toughness and good flexural strength is unique 
among cellulose ester plastics. And it is free of objectionable odor. 

The high impact strengths of Forticel occur at moderate plasticizer levels, where its 
other fine characteristics, such as dimensional stability and stiffness are also optimum. 
No other cellulose plastic of similar general properties has less humidity expansion. 

Its low water absorption results in stability against warpage. And Forticel has 
considerably more resistance to weathering than cellulose acetate, and is very similar 

to cellulose acetate butyrate in this respect. 

Forticel provides an exceptional luster on molded surfaces, obtainable on a fast 
cycle—in some items the fastest of all the cellulosics. A free flowing plastic, it can be 
injection molded with great ease, and lends itself to restricted gating and complicated 
mold layouts. Its superior flow insures practically invisible weld lines where two streams 
of plastic meet in the die. Forticel eliminates problems of flow around mold pins. 
Forticel is produced in four series of formulas offering different flow ranges and end-use 
advantages. It is offered in a range of transparent, translucent and opaque colors. 
TYPICAL APPLICATIONS: pens, telephone housings, automotive parts, personal items, 
business machine keys, vacuum cleaner attachments, handles, small equipment housings. 


ACETATE ling 


Economical, versatile Celanese Acetate is a widely used cellulosic plastic. In toughness, 
acetate can seldom be matched by any other plastic in its price bracket. It has high 
impact strength, rigidity, a hard surface, satisfactory dimensional stability for a wide 
range of applications. What's more, acetate is free of objectionable odor and has 
relatively good temperature stability. The XK series is formulated entirely of 
ingredients considered acceptable for use in contact with foods by the Food & Drug 
Administration. Dielectric properties are good. The plastic is unharmed by common 
hydrocarbons such as gasoline, benzine and oils. 

Acetate has excellent moldability, and molding temperatures are not critical. The plastic 
is free-flowing, which minimizes the problem of weld lines, and is recommended for 
applications incorporating metal inserts. With the aid of pre-plasticizing machines, 
heavy parts can be molded in one cavity, or family molds can be used. 

Acetate molds with an excellent surface finish, and it is easily fabricated. Parts may be 
cemented together to give a bond as strong as the original pieces. Formulations can be 
widely varied in properties by use of various types and amounts of plasticizers. 

Acetate is produced in a number of formulations—including flame resistant material in 
a broad range of flows. It is offered in a practically limitless variety of transparent, 
translucent and opaque colors, as well as crystal clear. The flame resistant XFA and 
XFB formulations have achieved wide acceptance in the molding of appliance parts and 
housings where Underwriters approval may be a problem. 

TYPICAL APPLICATIONS: toys, shoe heels, appliance housings, toilet seats, jewelry, 

tool handles, sun glasses, brush backs. 


ACETATE 


Celanese Acetate sheeting is a thermoplastic material 
produced by solvent casting and dry extrusion for use 
in a wide range of applications. The physical and 
mechanical properties for which it is most noted 
include: 


®@ Ease of fabrication 


® Easily formed by all 
conventional methods 


® Rigidity and toughness 
© Crystal transparency 


CAST SHEETING. Cast sheeting is produced in several 
formulations in continuous length rolls, gauges 0.003” 
through 0.020”. It is manufactured in clear trans- 
parent only, but can be surface tinted with trans- 
parent colors. Cast sheeting has a grainless surface of 
high perfection and is recommended for applications 
requiring the best optical clarity and greatest rigidity. 
For special applications cast sheeting can be supplied 
with a continuous matte surface. Although produced 
in continuous lengths, cast sheeting can also be sup- 
plied in stock size or cut-to-size sheets. 


® Good Aging 
© Excellent printability 
© Grease resistance 


© Wide range of 
colorability 
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Celanese Acetate film is an economical thermoplastic 
material widely used for its sparkling clarity and ease 
of processing. Acetate is readily slit, cut, laminated. 
metallized and printed. High speed and automatic 
operations may be used. It can be sealed rapidly 
with heat and solvents, has a long shelf life, and does 
not block under most conditions of storage. Avail- 
able in thicknesses from 0.0005” to 0.002”, these 
materials are offered in a broad range of widths, con- 
tinuous lengths, and cut sheets in clear transparent. 


Celanese Acetate film is manufactured in two 
types: cast and extruded. These are generally similar 
in appearance and properties, and can be used inter- 
changeably in many applications. The cast type is a 
premium quality film outstanding for its perfection of 
surface, grainless transparency and uniformity. Both 
film types are produced in a number of formulations 
to fit specific applications. The excellent physical and 
















































EXTRUDED SHEETING. Extruded sheeting is produced 
in a wide range of formulations. It is available in 
continuous length rolls, gauges 0.003” through 
0.030”. It is also produced in sheets 0.003” through 
0.250”. The wide range of formulations assures 
proper selection of a suitable material for a specific 
application. 


Extruded sheeting is manufactured in clear trans- 
parent and in an unlimited range of transparent to 
opaque colors. This sheeting is economically priced 
and can also be supplied in a variety of finishes. The 
most common finishes are “as extruded,” high polish, 
and matte. 


APPLICATIONS for Celanese Acetate sheeting in- 
clude: Transparent containers and protective covers. 
Contour, blister and skin-type packages. Personal 
accessories such as costume jewelry, buttons, hand- 
bags. Optical frames, face shields, safety goggles, 
and safety devices. Transparent sheets for printing, 
or metallizing. Loose-leaf insert folders. Toys, games, 
and lampshades. 














mechanical properties of Celanese Acetate films pro- 
vide many important advantages, such as: 

®@ Mold retardance 

® Resistance to fogging 


@ Excellent 
greaseproofness 


@ Ease of fabrication 
®@ Exceptional printability 


® Excellent transparency 
® Long shelf life 
®@ Dimensional stability 


®@ High permeability 
to gases 


APPLICATIONS for Celanese Acetate Film include: 
laminations of many types, windows for cartons and 
envelopes, backing for magnetic recording tape, 
pressure sensitive tape, gold stamping foil and deco- 
rative ribbons, overwraps for packaging fresh prod- 
uce and long shelf life merchandise. It is also used 
extensively for electrical insulation, metallizing, and 
as separator sheets in the manufacture of polyester 
resin panels. 


TYPICAL PROPERTIES CF ACET 


Property Test Method Units 
Tensile Strength D882-56-T 

Method B psi 
Elongation Method B % 


MIT Fold Endurance D643-43 No. of double 
Method B folds 


Flammability Rate D568-56T Rating 


Heat Shrinkage 48 hr. at 120°F % 
48 hr. at 245°F % 
Total Light Transmission D672-45T % 
Specific Gravity D792-44T 
at 23°/23°C + 
Water Vapor Transmission 53T g/24 hr./sq 


, RH, 73°F 
90% RH, 100°F 


Celanese offers polyethylene film in finishes from Moistu 
super clear to frosty, in thicknesses from .0004 forms a 
to .006. Polyethylene is easily slit, cut, or printed to moist 
in brilliant colors, economically. Packages can be of packe 


formed on automatic equipment, and heat-sealed. Softnes 


In addition to its eye-catching protective qual- touch. I 
ities, polyethylene provides non-blocking, superior 


Designe 


transparency. It’s air-tight, moisture-proof, and polyethy 
resists impact or tearing. right ch 


Polyethylene is available from Celanese in a Clem WEE 
wide range of special properties to meet your APPLIC 
needs . . . in flat film, folded film, layflat and an extr4 
gusseted tubing. is ideal 

dry clea 
dairy an 
try, poly 
rier und 
Wide Temperature Tolerance. Polyethylene re- way sec 
tains its strength and excellent properties over a covering 
wide range of heat or cold. mulch, 


Super Clear. Celanese polyethylene is clear and 
glossy—when you want it so. Or, it can be ordered 
with varying degrees of transparency. 


TYPICAL PROPERTIES OF CELA 


ACETATE FILM* 
Cast 
FORMULA P900 Series 


Thickness Range, inches 0.0007-—0.002 
Specific Gravity 1.26—1.31 
Tensile Strength, psi 7,000—13,000 
Elongation, ° 15-42 
Softening Temperatures 
™ 125-175 
F 260-350 
Heat Shrinkage 
60°C. (140°F.) 0.0 
116°C. (240°F.) 0 
Moisture Absorption, % 
24 hr., O% RH, plus 3.5—-8.5 
48 hr., 90% RH 


5-2.5 
9-7.0 


*All tests were made after the samples had been conditioned for 24 hours at 
tests were made under the same conditions 


**Softening Temperature—Temperature at which sample becomes limp when h 
per minute. Samples conditioned before testing for at least 24 hours at 50% 


® To the best of our knowledge the information contained herein is accurate. Ho 
America nor any of its affiliates assumes any liability whatsoever for the accurac 
contained herein. Final determination of the suitability of any information or ma 
of use and whether there is any infringement of patents is the sole responsibilit 


CELANESE PLASTICS COMPANY, A DIVISION OF CELANESE CORPC 


Export Sales: Amcel Co., Inc., and Pan Amcel Co., Inc., 180 Madison Avenue, 
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TYPICAL PROPERTIES OF ACETATE SHEETING 


Cast Sheet 
L Series 
.003” gauge to .010” gauge 


Extruded Sheet 
S Series 


Test Method Units .010” gauge 


D882-56-T 
Method B psi 
Method B % 


D643-43 No. of double 
Method B folds 


D568-56T Rating 


Property 


Tensile Strength 
10,500—12,000 
38-45 


7,200—8,000 
Elongation 67-73 
MIT Fold Endurance 
10-100 
Non-burning— 
Self-extinguishing 


12-20 
Burning— 
Self-extinguishing 
0.17-0.25 0.10-0.45 

0.8-2.2 3.3-5.2 
91-92 91 


Flammability Rate 


Heat Shrinkage 48 hr. at 120°F. % 
48 hr. at 245°F. % 
D672-45T % 
D792-44T 

at 23°/23°C. -- 1.31 


Total Light Transmission 
Specific Gravity 
1.29-1.32 


Water Vapor Transmission F96-53T 


0-50% RH, 73°F. 
50-100% RH, 73°F. 
0-90% RH, 100°F. 


Celanese offers polyethylene film in finishes from 
super clear to frosty, in thicknesses from .0004 
to .006. Polyethylene is easily slit, cut, or printed 
in brilliant colors, economically. Packages can be 
formed on automatic equipment, and heat-sealed. 


In addition to its eye-catching protective qual- 
ities, polyethylene provides non-blocking, superior 
transparency. It’s air-tight, moisture-proof, and 
resists impact or tearing. 


Polyethylene is available from Celanese in a 
wide range of special properties to meet your 
needs . in flat film, folded film, layflat and 
gusseted tubing. 


Super Clear. Celanese polyethylene is clear and 
glossy—when you want it so. Or, it can be ordered 
with varying degrees of transparency. 


Wide Temperature Tolerance. Polyethylene re- 
tains its strength and excellent properties over a 
wide range of heat or cold. 
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@/24 hr./sq. m. 


Moisture-Resistance. Celanese polyethylene 
forms an excellent moisture barrier. Its resistance 
to moisture transmission prolongs the freshness 
of packaged products. 

Softness of Feel. Polyethylene is pleasant to the 
touch. It’s soft, smooth, has no “greasy” feel. 


Designed for High Speed Packaging. Celanese 
polyethylene films are available with exactly the 
right characteristics and degree of slip for efh- 
cient use on high speed packaging machines. 


APPLICATIONS: Celanese polyethylene film has 
an extremely wide use in many industries. It 
is ideal for many packaging applications such as 
dry cleaning garment bags, soft goods, produce, 
dairy and meat packaging. In the building indus- 
try, polyethylene is being used as a moisture bar- 
rier under foundations, and under concrete high- 
way sections. It provides an ideal material for 
covering open finished work and as an agricultural 
mulch. 
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TYPICAL PROPERTIES OF CELANESE FILMS 
ACETATE FILM* 


Cast 
P900 Series 
0.0007-—0.002 
1.26—1.31 
7,000—13,000 
15-42 


FORMULA 


Thickness Range, inches 
Specific Gravity 
Tensile Strength, psi 
Elongation, % 
Softening Temperatures®** 
*C. 125-175 
a 260-350 
Heat Shrinkage, % 
48 hr., 60°C. (140°F.) 
48 hr., 116°C. (240°F.) 
Moisture Absorption, % 
4 hr., O% RH, plus 
48 hr., 90% RH. 


0.05-2.5 
0.9-7.0 


3.5-8.5 


Extruded FApotvetHytene Fim 


$600 Series 


0.0005—0.002 
1.29-1.31 
7,000—10,000 
25-55 


0.0004—0.006 

0.910-0.925 

1,350—2,500 
50-600 


140-150 110 
285-300 230 


0.1-1.5 
2.0-5.0 


3.5-4.5 NIL 


*All tests were made after the samples had been conditioned for 24 hours at 50% relative humidity and 25°C. (77°F.), and the 


tests were made under the same conditions. 


**Softening Temperature—Temperature at which sample becomes limp when heated on a polished copper block at rate of 15°C. 
per minute. Samples conditioned before testing for at least 24 hours at 50% RH. and 23°C. 
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® To the best of our knowledge the information contained herein is accurate. However, neither Celanese Corporation of 
America nor any of its affiliates assumes any liability whatsoever for the accuracy or completeness of the information 
contained herein. Final determination of the suitability of any information or material for the use contemplated, the manner 
of use and whether there is any infringement of patents is the sole responsibility of the user. 


CELANESE PLASTICS COMPANY, A DIVISION OF CELANESE CORPORATION OF AMERICA, 744 BROAD 


Export Sales: Amcel Co., Inc., and Pan Amcel Co., Inc., 180 Madison Avenue, New York 16, N. Y. 


Celanese® Fortiflex® 








ATLAC 382 is a special bis-phenol polyester 
which retains a higher percentage of original 
strength than general purpose polyester and 
isophthalic resins, under a broad range of 
corrosive conditions. ATLAC 382 offers su- 


| CORROSION RESISTANCE: 
6 MONTH TESTS OF CAST RESIN 


% retention of flexural strength 
Corrosive 


(210"F.) + niece Isophthalic |  ATLAC | 


Polyester Resin 382 


15% HCl Failed 6% 64% 

5% NaOH Failed Failed 60% 
5% Hypochlorite Failed 11% | 59% 
Water 9% 13% 79% 
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LITERATURE AVAILABLE 


*U.S. Patent No. 2,634,251. 


perior performance in the construction of 
corrosion resistant equipment such as stor- 
age tanks, processing tanks, fume ducts and 
hoods. The table shows test data in typical 
corrosive media. 


LITERATURE AVAILABLE 


Chemicals Division 


ATLAS POWDER COMPANY 


Wilmington 99, Delaware 





... for missile parts of high-temperature asbestos-phenolics— 


R/M style 150RPD molding compound 


IY 


Virtually every U.S. missile carries 
plastic parts made of R/M raw 
materials. Starting point for many 
of these parts exposed to burning 
propellants and other high-tem- 
perature environments is R/M style 
150RPD molding compound. 

The extra-long spinning-grade 
asbestos fibers which form the basis 
of this R/M material provide a 
unique combination of properties: 
high-temperature insulation, low 
thermal diffusivity, excellent resist- 
ance to ablation and shock, high 
strength/weight ratio, and good 
strength retention after exposure 


to high temperatures. No other 
molding compound offers all these 
advantages plus the handling ease 
inherent in R/M style 150RPD. 

Investigate the extraordinary 
strengths of R/M style 150RPD 
molding compound for parts which 
must take heats as high as 10,000°F 
for short periods. Available for 
immediate shipment in production 
quantities. Write for information on 
molded billets for research purposes. 
Reinforced Plastics Department, 
Raybestos-Manhattan, Inc., 
Manheim, Pa. 


ROCKET FINS NOZZLES 
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GRAIN SEAT RINGS NOSE CONES 
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SLIVER TRAPS IGNITER TUBES 


RAYBESTOS-MANHATTAN, INC. 


SPECIALISTS IN ASBESTOS, RUBBER, ENGINEERED PLASTICS, SINTERED METAL 
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fine plastics 
from Koppers 
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DY LENE poise 


DyLENE is a rigid thermoplastic readily formed by injection 
molding, extrusion and vacuum forming. 


normal DYLENE polystyrenes 


Type 2 
Type 3 


Type 4 
Type 8 


Type 9 


Easy to mold . . . ideal for use with large and/or 
small, intricate mold designs. 


Fine molding characteristics . . . good for use where 
moderate heat resistance is necessary. 

Use where easy flow and fast setup are important. 
Typical heat distortion temperature of 201°F.* 
Excellent electrical and mechanical properties. 


Superior heat distortion temperature of 204°F.* Ideal 
for radio cabinets. 


medium shock-resistant 


Type 20 
Type 28 


Type 30 


Type 80 


DYLENE polystyrenes 


Modified medium impact material ideal for closures. 


Heat resistant, modified medium impact material . . . 
for metallized closures. 


For appliance parts. Easy to mold. Typical heat dis- 
tortion temperature of 175°F.* 


Has typical heat distortion temperature of 195°F.* 


high shock-resistant 


Type 200 


Type 201 
Type 400 


Type 800 


DYLENE polystyrenes 


Easy molding and impact resistance ... . for large 
parts such as refrigerator inner door liners, appliance 
housings, etc. 


Especially designed for sheet extrusions where high 
luster without overlay is desired. 

High impact material with heat distortion tempera- 
ture of 185°F. Excellent toughness. 

Typical heat distortion temperature of 195°F.* .. . 
ready moldability. 

EvENGLO® polystyrene —a series of polystyrenes 
specially pigmented for interior illumination appli- 
cations. Provides control of light transmission, 
diffusion and color for long, useful life; stabilized to 


resist intense light exposure. Other special modified 
formulations upor request. 


*By ASTM method D648 
























im SUPER DYLAN’ 


high-density polyethylenes sr wpe ur 


tensile strength 


The high tensile values shown in the table make possible the 
production of pipe of reduced wall thickness which will demon- 
strate service-pressure characteristics comparable to heavier wall 
pipe of lower-density polyethylene. 


chemical resistance 


Because Super DyLAN is an ethylene polymer, it is not 
attacked by acids (including hydrofluoric acid which dissolves 
glass) or alkalies. 









high-temperature toughness 


At 15 psi steam pressure in an autoclave, SupER DyLAN samples 
displayed maximum observable dimensional reduction of only 
4%, while low-density polyethylene became a shapeless mass. 






















low-temperature toughness 


In comparative tests, SupeER DyLAn bars chilled to — 100°F. re- 
mained intact when subjected to 32 foot-pound per inch of face 
blow in the Izod Impact test. Lower-density polyethylene 





snapped. TYPICAL PHYSICAL PROPERTIES OF SUPER DYLAN POLYETHYLENE 
Property ts Test Method Range of Valuest 
environmental crack resistance — | } t —. 
A J 
- C 
Producers of blown bottles have found that Super DyLan poly- a aici iia 
ethylene has demonstrated outstanding environmental crack “Tensile Strength ASTM D412-51T (20°/Min.) | 
. . . . . T ¢ 5aT uM | 
resistance with numerous cosmetics, pharmaceuticals and de- - = 538-58T (2°/™ 
or : : “Elongation in Tension| percent 3TM D412-51T (20°/Min.) 
tergents. Similarly, pipe* tests have also shown outstanding ; | ASTM 0638-58T (2°/Min.) | 100-40¢ 
tiffness Modulus | 
performance. (1/16" Specimen) ps ASTM D747-58T | 90.0 
*Impact Strength ft. it 
appearance and coloring Notched Izod f notch | ASTM 0256-56 | 1-4 
n-notched Izod ft. it At 21°C.(70°F.) PF 
Unlike most lower-density polyethylenes, SupER DYLAN makes tiie f face At -73°C.(-100°F.) ' 
smooth, glossy products. SupeR DyLAn is transparent in very thin (Shore D Scale) ASTM D1484-571 
sections and has a milky-white translucence in thicker sections. Bulk Factor | | ASTM D1182-54 | we 
These factors make a wide range of colors possible. ELECTRICAL 
Dielectric Constant 
(80 Megacycles) ASTM D150-54T 2.3-2.4 
ease of processing Dissipation Factor 
: : ‘ sl ol (80 Megacycles) ASTM D150-54T \ 
In spite of toughness, improved heat resistance and rigidity, Dielectric Strength, | 
Super Dy an is easy to process. In conventional molding ma- <n —_ pegenien Bena a. _ - 
. ° 2 y ep VONS per i S) i 7 
chines it molds under normal temperatures. It usually requires ~— t ——— | — 
50°F. higher cylinder temperature than lower-density polyethy- Sienenaionet Stabitity | cercont | 10-Min. @ 250°F. (Steam) | 2-4 
lene and 30° to 50°F. less heat than many impact-type poly- Brittleness Temr c | ASTM D746-57T Below -75°C 
*Coefficient of | 
styrenes. Thermal Expansi | ASTM 0696-44 125x1 
*Mold Shrinkage 
many applications nc | Dearest — 
P . . SUPER DYLAN M T INDIC 
Versatile Super DYLAN polyethylene can be used in toys, kitchen- __ SUPER DYt -- INDICES senna -—s P 
: : - a | Type 7000-N 
ware, auto parts, pipes and fittings, bottles and carboys, packag —_ | 6002 | 6004 | 6008 | 6015 | 6030 | 6060 | 6090 | ¢nst Pi ate» 
ing films, washing machine agitators, refrigerator parts, battery and Black for Potable 
| er Piping 
cases and many other products. oe Water Piping) 
’ eas “ index | 0.2 4 8 ] 5} 3.0 | 6.0 9.0 0.2 
*January 1955 41-GP-SP Canadian Government Specification — EEE a ee ee ———_— 
*Injection molded specimen tFor uncolored, unfilled specimens 






Board, Provisional Specification for Pipe: Polyethylene for Cold 
Water Service. 















DYLITE 


expandable polystyrene 
a remarkable foam plastic 





Dy Lite expandable polystyrene has demonstrated its unique ver- 
satility by successful application in many different fields: low 
temperature insulation, packaging, refrigeration, containers, 
floatation equipment and construction. Why is it such an out- 
standing plastic? Because Dy ire offers an unusual combina- 
tion of properties. 


DYLITE is a thermal insulator 


The thermal conductivity (K Factor) of Dy ire at 2 Ibs./cu. ft. 
density is 0.242 at a 75°F. mean temperature. Dy ite is highly 
resistant to heat and is unaffected by moisture condensate. It 
has excellent moldability. This permits Dy Lire to fit the compli- 
cated contours of low temperature equipment. 





DYLITE is water-resistant 


Dy ite has a water absorption rate of 0.9% by volume after 48 
hrs. immersion (2 Ibs./cu. ft. density). The rate of water vapor 
transmission is 1.18 perms. DyLiTe can remain in water in- 
definitely . . . its closed cell structure resists water penetration. 

























DYLITE is shock-resistant 


DyLITE possesses an energy absorption ratio (Maximum Load) 
of 56.74 in. Ibs./cu. in. at a density of 2 lbs./cu. ft. For example, 
Royal Electric Typewriters are now shipped in Dy ite foam 
packing. The 344 pound Dy.ite pack gives the 47-pound type- 
writer complete protection in shipment. 


DYLITE is lightweight and buoyant 


Dy ite is lighter than cork—it can be molded at densities as low 
as | lb./cu. ft. In packaging, Dy_ire handles easily, reduces ship- 
ping costs. Dy ire is lightweight . . .ideal for floatation equipment 

1 cu. ft. of DyLrre will support more than 60 Ibs. in water. 


DYLITE is strong 


At 2 Ibs./cu. ft. density, molded Dy ire displays a compressive 
strength of 30 psi and a tensile strength of 55 psi. DyLire has an 
excellent strength-to-weight ratio. It can be used to solve a wide 
variety of design problems. For instance, DyLire chair forms are 
used in the Futorian Chair and with significant results. They are 
as strong as wood, 66% lighter, and result in lower manufac- 
turing cost. 





DYLAN pein 


Conventional and Intermediate Density-ASTM Types I and II 


The 1000 and 2000 series DYLAN polyethylenes are soft and 
flexible, ideal for squeeze bottles, film, injection molding, and 
packaging. The 3000 and 4000 series DyLan polyethylenes are 
intermediate-density resins, especially suited for pipe, film, and 
injection molding where properties of superior stiffness and 
strengths are needed. 

All DyLan resins are available in natural, black and colors. 
DYLAN resins are numbered to indicate density groups (as ex- 
plained) and melt index (indicated by second and third digits 
of the new numbers)—the “-N”’ suffix indicates polyethylenes 
tested and approved by the National Sanitation Foundation 
Testing Laboratory, Inc., University of Michigan, School of 
Public Health, Ann Arbor, Michigan for the production of 
“nSf”-labelled pipe, suitable for drinking water. nSf types con- 
tain carbon black and effective anti-oxidants. 


DYLAN PROPERTIES COMPARISON TABLE 
1 Natural DYLAN polyethylenest 


(ASTM Type 1) (ASTM Type 11) 


ASTM LE 
ASTM D123! 


ASTM 0638-58T 
ASTM D638-58T 


ASTM D638-58T 100-65 100-650 


No break to 4 
20,000-35,000 
Below 
1.7 to 2.0 


electric Constant 
Power Factor 
ectric Strength 
short time 


Arc Resistance 5 ASTM D495-56T 


mal Expansior in.°C ASTM D696-44 
rmal 
tivity 
specific Heat 
*Flammability ASTM D635-56T 





*Injection molded specimen 


Meit* 
index Density** Recommended Use J ul 


(Typical) 
. a 

Injection & Blow Moldin ‘ 
Film, injection & Blow Molding 
Film 
injection Molding 
Fast Flow Injection Molding 
Fast Flow Injection Molding 
Fast Flow Injection Molding 


Injection & Blow Moiding f/ Write for fully detailed: and illustrated: technical folders 
Gen. Purpose Film—inj. & Blow Molding / . 
Clear Tough Blown Film—Low Slip on Dyia Super Dyt an, Dytitre, and DyLENt plastic 
Clear Tough Blown Film—Med. Slip , , ‘ | 
Clear Tough Blown Film—Hi Slip materials. If yaurs is a | sual problem, our staff ol 
Chill Roll Fim Clear —Strong baad eo int ' ' | ' 
Injection Moldin we ical en are ready to asstst vou right at yout 
Frosty Textile Film 
Injection Molding 
Injection Molding 
Fast Flow Injection Molding 
Fast Flow Injection Molding 
Blow Molding 
Textile Film—Frosty 
Injection Molding 
Injection Molding 
Uick Release Injection Molding KOPPERS COMPANY, INC. 
ast Flow Injection Molding 4 ’ 
Injection & Blow Molding 
Medium Stiffness —Injection Molding 
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KOPPERS PITTSBURGH 19, PENNSYLVANIA 


Black 
Utility Black | Pipe PLASTICS DIVISION 


Utility Black |! . Pi 
1014-At Film—Black Master Batch 
} Pipe and Tubing—Inj. & Blow Molding 
N.S.F. Pipe 
N.S.F. Pipe—injection Molding 
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Do your bonding, laminating, impreg- 
nating or casting operations call for a 
phenolic material? Then be wise . . . check 
the advantages gained by doing business 
with RCI: 


® RCI offers phenolic resins carefully 
formulated to meet specific production 
requirements. 
RCI’s manufacturing controls assure 
dependable, uniform quality liquid 
and powdered phenolics. 





RCI provides service from outstanding 
resin technology experts. 
Want all the details about the use of RCI 
phenolics for your application? Fill in 
and mail the handy check list below. Full 
information will be sent promptly. 





There’s an RCI PLYOPHEN or VARCUM 
Resin for Every Major Application! 


[] Brake Linings [] Gear Stock 


“quality 


production? 


Resinoid Grinding 





LI 
LI 


Decorative Laminate 
Core Stock 


Wheels 


Wood Waste 
Moiding 


Rolied Tubing 
Insulation 
Bonding 


Plastic Faced 
Plywood 


Generali Purpose 
Laminates 


[ ] Casting 
[] Hot Punching 
Stock Laminates 
2 Cold Punching [| Surface 
Stock Coating 
Please send me full technical infor- 
mation on the use of RCI PLYOPHEN 


and VArRcuUM Phenolic Resins for the 
applications | have indicated above. 


Alkali Resistant 





My name is 


lam 
(Title) 


of the company indicated 
on the attached letterhead. 


REICHHOLD 


REICHHOLD CHEMICALS, INC 








RC! BUILDING, WHITE PLAINS, N.Y 












ELECTRONIC COMPONENTS — Outstanding electrical 
properties, dimensional stability, and temperature resist- 
ance are some of the reasons why Epon resins are preferred 
for potting, sealing, encapsulating, and laminating. Air- 
tight bonds are formed to protect delicate electronic com- 
ponents. In addition, weight savings up to 50% are possible 
with these strong, light plastics. 





TOOLING APPLICATIONS — Strong, high-quality form- 
ing tools and rugged, lightweight checking and assembly 
fixtures made from Epon resins can help reduce tooling 
costs, particularly for short production runs. Along with 
high strength and impact resistance, these modern plastics 
possess excellent dimensional stability for fabrication to 
close tolerances —reducing finishing expense. 


SHELL is your source for 





When you make Shell your source 
for epoxy resins, you can be sure of both prompt 
delivery and products that meet the highest stand- 
ards set by industry. You can order Shell Epon 
resins from conveniently located storage facilities 
in quantities from drums to 30,000-pound lots. 


JEPON RESIN 


228 Complete line 
of epoxy polymers 






Epon Resin Solutions— 
Epon 834, 836, 1001, and 1007 are also available 
in solution form. 
Technical Assistance —Shell’s technically trained 
personnel are available to assist you in making 
the best possible use of Epon resins. 


Complete information on Shell Epon resins, 
which can help you in making your products better and less costly, 
is available upon request. Write today! 




















ADHESIVES — Instant assembly is possible with solvent- 
free adhesives based on Epon resins. They form strong 
bonds which, in special formulations, retain their strength 
at temperatures up to 500°F. They often replace welds or 
rivets and find considerable use in the manufacture of 
honeycomb panels, structural joints, radar antennas, and 
jet fuel tanks for the aircraft industry. 


COATINGS —Epon resin-based coatings have become sy- 


nonymous with durability. The outstanding resistance to 
wear, corrosion, chemical attack, heat, and humidity of 
these modern paints has been field-tested and proved for 
over ten years. They are used in automotive primers, 
specialized aircraft coatings, container liners, appliance 
finishes, marine paints, industrial maintenance coatings, 
and pipe and tank lining materials. 


SALES SPECIFICATIONS 





Epon resin type 328 


834 


836 


1007 1009 





Melting point, °C* liq. 


125-135 145-155 





Color (Gardner) max.? 





Viscosity?, 25°C 
Gardner-Holdt 
Poises 


C-F aa 
0.9-1.5 40-100 100-160 


O-V 
41-97 


Y-Za 
18-28 


Z2-Zs 


A1-B D- G-K 
0.3-0.7 1.0-1.7 2.1-2.9 38-100 





Epoxide equivalent? 140-160 175-195 180-195 180-195 


230-280 


280-350 425-550 550-700 875-1025 2000-2500 2500-4000 





TYPICAL PROPERTIES 





Epon resin type 812 


834 


836 





Weight gal, Ib. 10.2 


97 


9.9 9.9 96 96 96 





Esterification valve* 65 


105 


15 145 155 175 200 





1. Durrans’ Mercury Method 

2. Epon 812, 815, 820 and 828 on undiluted resin; 
Epon 834 as a 70% solution in buty! Corbitol, all 
other types os 40% solutions in buty! Carbitol. 


SHELL CHEMICAL COMPANY 


PLASTICS AND RESINS DIVISION 


Central District 
6054 West Touhy Avenue 
Chicago 48, Illinois 


East Central District 
20575 Center Ridge Road 
Cleveland 16, Ohio 


Eastern District 

42-76 Main Street 

Flushing 55, New York 

IN CANADA: Chemical Division, Shell Oil Company of Canada, Limited, Toronto 


3. Grams of resin containing one gr quivalent of id 


Pp 


4. Grams of resin vequired for complete reaction with one gram- 
mole of a monobasic organic acid, e.g., 60 g. of acetic acid. 











Western District 
10642 Downey Avenue 
Downey, California 








for outstanding performance 


When you and services 


In fields of applications where Epoxy Resins 
think of have proved their value, EPI-REZ EPOXIES 
have proved their unquestionable excel- 
lence. And this is true of our technical 
service also. Every one of our salesmen is 
a technical representative—a valuable 
source of technical information, which can 


come to the be applied in assisting you to a solution 


of your problem whether it be in the field of 


people who pioneered ADHESIVES 


LAMINATES 
. CASTINGS 
in the development ENCAPSULATIONS 
COATINGS 
f CAULKING COMPOUNDS 
and manutacture PATCHING MATERIALS 


SURFACING COMPOUNDS 
of them ! or any of the various new applications 
which these versatile resins are finding. 
EPI-REZ RESINS meet the most rigid specifi- 
cations set by the Plastics Industry and are 


available in drum lots, or 6,000 gallon 
tank cars, 


jin ond Chemicals Division, Station E, Louisville 8, Ky. 


fast-proved new curing agent 
for improved resilience 


Just introduced a year ago, new EPI-CURE 
855 is already widely accepted as one of 
the most versatile and easy to use room 
temperature or fast baking new curing 
agents available. It's a new flexibilizing 
curing agent—one of a family of specially 
developed materials used in conjunction 
with Epoxy Resins to produce optimum 
properties in each field of application. And 
it’s available only from Jones-Dabney. 


Pioneers In The A complete data sheet showing how this 


Development and Manufacture unique material might improve your prod- 
ucts in workability and performance is 
of Epoxy Resins! yours on request. 








26 FOREIGN COUNTRIES ARE 
SERVED BY MUEWLSTEIN AGENTS. 






} 
THROUGHOUT 
THE WORLD 


U1 44 
__ and PLASTIC 


RAW MATERIALS 


Service 
Quality 
Integrity 


ea aL t59 AR 


" MUEMHLSTESN ECO, °2! FIFTH AVENUE 
. —wc—" NEW YORK 17, NEW YORK 


REGIONAL OFFICES: Akron e Boston e Chicago e Los Angeles e Toronto e London 


PLANTS AND WAREHOUSES: Akron e Boston e Chicago « Detroit ¢ Indianapolis 
Jersey City eLos Angeles e Louisville 


11 OTHER DISTRIBUTION CENTERS THROUGHOUT THE COUNTRY 
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MATERIALS, MACHINERY, METHODS 
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OMNI PRODUCTS CORPORATION + 460 PARK AVENUE SOUTH, NEW YORK 16, N.Y. 
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For Maximum 
Processability 
| in 


PVC RESINS 



















To meet the ever-increasing demand for BLACAR 
PVC Resins and Copolymers—Cary has almost 
quadrupled its productive capacity to provide a 
minimum of 50 million pounds annually. 


Covering the broadest range in physical properties, 
processing qualities arid end-usage applications, 
Cary offers BLACAR Resins, Copolymers and Com- 
pounds for the stereo record, flooring, wire and 
cable, and shoe industries—as well as for countless 
extrusion, molding and calendering applications. 





Whatever properties you are looking for in general- 
purpose or electrical grade PVC Resins, Copolymers 
or Compounds—you are sure to find them in top 
quality BLACAR products, made by Cary—special- 
ists in PVC! . 

LOOK TO CARY AS A MOST DEPENDABLE 
SOURCE OF PVC SUPPLY — FOR PROMPT DE- 
LIVERIES — AND UNEXCELLED PERSONALIZED 
SERVICE. 





Working samples, technical data and assistance 
furnished upon request. 








Mail address: P.O. BOX 38, EAST BRUNSWICK, N. J. 
Plants at East Brunswick, N. J., Flemington, N. J., Woodside, L.1., N.Y. 
VINYL RESINS—VINYL COPOLYMERS—VINYL COMPOUNDS—SPECIALTY WAXES—HIGH MELTING POINT SYNTHETIC WAXES. 
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The reliable road to better plastics! 


For weather, water, impact resistant 































reinforced plastics .. . rigid o1 

resilient urathanes—whatever your 
laminating, foam, or elastomer 
requirements, ADM has a polyester 
resin formulation suited exactly 

to the job. Long a leading supplier of 
resins to the coating industry, 

ADM has the experience and facilities 
to help you profit. From ADM 
research come the newest developments 
for foams, hand lay-up and 

spray-up laminates. Pure, uniform 
products of highest quality and 
performance. And with plants and 
laboratories at five strategic 

points, you get prompt, expert service. 
So, for all your resin requirements, 

rely on ADM . .. for research, 

quality, and service, 


farcher- 
Danieils- 
Miidiand 


Chemical Group 
RESINS e PLASTICS 
INDUSTRIAL CHEMICALS 


7OO Investors Building 
Minneapolis, Minnesota 


f 








314 

















P.t.f.e. dispersion polymer particles (direct observation on polyvinyl formal membrane). Electron micrograph x 17,000. 


LOOKING FOR A WAY OUT? 





Maybe I.C.I. can solve your problem 


I.C.I. make plastics - all of them widely used, some of them unique. I.C.I. solve 


L.C.I. PLASTICS INCLUDE 


‘Alkathene’ Polythene polymer and compounds. 
‘Perspex’ Acrylic flat and corrugated sheet. 
*Mouldrite’ U.F., W.F. moulding powders and P.F., 
U.F. resins. 

*Darvic’ P.V.C. rigid sheet. 

‘Corvic’ Vinyl polymers, copolymers and latices. 
*Melinex’ Polyethylene terephthalate film. 
‘Diakon’ Acrylic polymers and compounds. 
*Brulon’ Nylon monofilament. 

*Butakon’ Butadiene copolymers and latices. 
*Flovic’ Vinyl copolymer foil and sheet. 

*Fluon’ P.T.F.E. granular powders and dispersions. 
*Marany!’ Nylon polymers and compounds. 
*Welvic’ P.V.C. compounds and pastes. 

These are all registered trade marks and the 
property of 1.C.1. 


THE FINEST PLASTICS TECHNICAL SERVICE IN THE WORLD a od 


plastics problems - most of them problems of application and technique, many 
of them apparently insoluble. 

If you have such a problem on your mind why not call in I.C.1.? Finding a 
way out for people like you is part of the everyday job of their Technical 
Service & Development Department, which is not only the largest and most 
efficient technical service of its kind in the world, but also, you will find, the 


most imaginative. Any I.C.I. Overseas Company or Agent will put youin touch. 











IMPERIAL CHEMICAL INDUSTRIES LIMITED 
Plastics Division, Export Department, Black Fan Road, Welwyn Garden City, Herts., England. 
U.S.A. Enquiries to: J. B. Henriques Inc., 521 Fifth Avenue, Canadian Enquiries to: Canadian Industries Limited, 
New York 17, N.Y Plastics Division, Box 10, Montreal, P.Q. OPs3 





CIBA 

Red Cromophtal 
Pigments... 
Quality That Stands 
Comparison 


A new top quality range of high 
molecular weight red organic pig- 
ments is now offered exclusively 
by CIBA. These pigments are 
suitable for self-shades, pastels, 
metallics and combinations with 
Molybdates, Cadmiums and Iron 
Oxides in vinyl polymers, polyole- 
fins and other thermoplastics. They 
yield excellent fastness to heat, 
light, chemicals, crocking and con- 
tact bleed, good electrical resistiv- 
ity ... and at reasonable cost. 
The comparison bar graph shown 
here points up the important prop- 
erty advantages of CIBA Red Cro- 
mophtal® Pigments versus othe: 
widely used classes of red pig- 
ments. Note in the cost comparison 
graph, how very economically the 
superior properties are obtained. 
Developed by CIBA Research, 
Cromophtal Pigments come to 
users fully backed by basic inves- 
tigations of end uses and applica- 
tion techniques. Further informa- 
tion on Cromophtal Pigments and 
other products in the growing range 
of CIBA colorants is available on 
request. Fully equipped technical 
service laboratories are available. 








Pigments: 


CIBA Company Inc., Pigments evre’e 


Division, Fair Lawn, New Jersey. 
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SPECIALIZED 
PVC RESINS 


Every batch of Vygen PVC resin is created under carefully- 
controlled conditions . . . your assurance of consistently 
high quality and good processing properties, bag after bag. 
Each developed to meet specific production requirements, 
there’s a Vygen resin to solve your problem, no matter how 
unique! When you specify Vygen you get top-quality, tech- 
nical service and “‘custom-delivery’’. 


A low-molecular-weight resin which has very good heat stability. 
Recommended for calendering, extrusion, and molding opera- 
MOLDING tions where processing at lower temperatures is desired. 


A medium-molecular-weight resin for molding, calendering, and 
extrusions requiring a high-gloss finish. Especially well-suited 
for high-gravity light-embossed calendered sheeting. Vygen 105 
allows the use of lower processing temperatures. 


A general-purpose, average-molecular-weight resin, adapted 
EXTRUDING for easy processing of calendered film, sheeting and coated 
fabrics. Also recommended for molding and extruding opera- 
tions where excellent heat and light stability are requirements. 


A high-molecular-weight, general-purpose resin, ideally suited 
for dry-blend extrusion operations . . . blended with mono- 
meric or polymeric plasticizers, this resin has an extremely rapid 
rate of solvation. Vygen 120 has a narrow range of particle 
size distribution, producing extrusions free of gelled particles. 
CALENDERING 
An extra-high-molecular-weight resin developed primarily for use 
in dielectric heat-sealing applications in the automotive industry. 


An average-molecular-weight resin with extremely high rate of 
plasticizer absorption. Allows a dry premix in unheated blend- 
— | ers, faster preblending cycles, and faster fluxing on open mills 

or in a Banbury. Recommended for calendering, extrusion and 
molding operations requiring high plasticizers-to-resin ratios. 


THE GENERAL TIRE & RUBBER COMPANY 
CHEMICAL DIVISION - AKRON, OHIO 


Chemicals for the rubber, paint, paper, textile, plastics and other industries: GENTRO SBR rubber 

GENTRO-JET b/ack masterbatch © GEN-FLO styrene-butadiene /atices * GEN-TAC viny/ pyridine 7 ‘ # Pay 

latex © GENTHANE polyurethane elastomer © ACRI-FLO styrene-acrylic latices © VYGEN PVC resins Chemical Lhivision 
@ KURE-BLEND TMTD masterbatch © KO-BLEND /nso/ub/e su/fur masterbatch GEN ERAL 





THE GEMERAL TiMt & BUBBTR CO 








Schenectady 














in these applications are 





mean business and profits for you. 


SCHENECTADY 
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VINYL RESINS 














QUALITY VINYL RESINS 
SUSPENSION GRADES 
CO-POLYMER GRADES 


QUADMER GRADES 


( 


“Proven Progress” 
\ 


J. P. FRANK 
CHEMICAL CORP. 








ANY WAY YOU MEASURE IT 


... THE 1961 MODERN PLASTICS ENCYCLOPEDIA 
ISSUE covers the entire plastics field, whether the informa- 
tion deals with end-users of plastics or with the plastics in- 
dustry itself. Completely revised and up-dated . . . containing 
new articles on the latest developments in the field . . . liber- 
ally filled with helpful charts, tables and diagrams . . . the 
1961 Modern Plastics Encyclopedia Issue is literally a ‘‘one- 
book library” on plastics. Keep it handy. Consult it often. 


basic 
thermoplastics 
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Fostarene Polystyrene 

Fosta Tuf-Flex® mpact Polystyrenes 
Fo stacryl : Styrene-Acrylonitrile 
Fosta’ Nylon ; 


FosTrer GRANT 








A PULL RANGE of custom - 


Foster GRANT 


FOSTARENE 


POLYSTYRENE 
RESINS 


FOSTA 


TUF-FLEX 


IMPACT 
POLYSTYRENES 


FOSTA 


NYLON 


MOLDING AND 
EXTRUDING RESINS 


FOSTACRY]I 
STYRENE-ACRYLONITRILE 
COPOLYMER 
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Description 





ASTM TEST 
UNITS 
FOSTARENE 20 


FOSTARENE 50 


FOSTARENE 122 


FOSTACRYL 


General Purpose 


Heat Resistant 


High Flow 


High Stiffness 


General Purpose 


High Impact 


Extrusion 


General Purpose 
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MECHANI( 
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Tensile Strength 


psi @ Yie 5 psi @ Fail 

- 6000-7000 

- 8500-9500 

- 6500-7500 

3500-4500 4100-5000 

3000-4000 3500-4500 
3700 4200 

5000-5500 4500-5500 

4000-5000 4500-5500 

4000-5000 4500-5500 
12100 10100 
11900 9900 
9500 9500 
11700 11700 
~ 10900 


Elongatio 








Foster Grant Co., Inc., ?/:s/ 


m formulations in 4 basic thermoplastics 









































ge PROPERTIES THERMAL PROPERTIES PHYSICAL PROPERTIES 
ok Tensile | Flexural Izod a; Heat . Flammability | Specific ; Rockwell Moisture Mold 7 
gation Modulus | Strength impact Distortion Gravity Hardness | Absorption Shrinkage 
38 a 1638 | D790 D256 ml D648 D635 D792 D785 oan ’ oa | 
F | 15-25 4.0-5.0 9400-9700  0.25-0.35 " 170-180 0.5-2.0 1.05-1.07 _M70-80 0.04 0.003-0.005 
ia 1.5-2.5 4.0-5.0 12000-13000 _0.25-0.35 ‘ 195-205 0.5-2.0 1.05-1.07 M70-80 0.04 0.003-0.005 
mi 13-19 4.0-5.0 10000-11000 0.25-0.35 < 160-170 0.5-2.0 1.05-1.07 70-80 0.04 0.003-0.005 
st 30-35 3.3-4.0 6100-6700 0.9-1.0 “ 165-175 0.5-2.0 1.04-1.06  M35-45 0.05-0.10  0,003-0.005 
sa 35-40 3.0-3.7 5700-6200 0.9-1.2 mt 160-170 0.5-2.0 1.04-1.06 30-40 0.05-0.10  0.003-0.005 
2a 8 3.5 5900-6300 1.0 on 160-170 0.5-2.0 1.04-1.06 30-40 0.05-0.10  0.003-0.005 
sa 15.20 3.2-3.5 7000-8000 0.45-0.55 - 160-170 0.5-2.0 1.04-1.06 M40-55 0.05-0.10  0.003-0.005 
sal 20-30 3.5-4.0 6600-7500 0.5-0.75 ua 170-175 0.5-2.0 1.04-1.06 M40-55 0.05-0.10  0.003-0.005 
sal 20-30 3.5-4.0 6600-7500 0.5-0.75 2 170-175 0.5-2.0 1.04-1.06 M40-55  0.05-0.10  0.003-0.005 
38 50-55 4.0-4.4 16000 1.2 390 175 ine 1.14 R118 1.6 0.009 
4.0 55-65 3.8-4.2 15800 1.4 385 165 a 1.14 R112 1.6 0.010 
100 250 2.0-2.5 9000 2.5 330 150 yh og 1.14 R107 2.0 0.011 
40 100 4.0-4.5 16600 0.9 390 165 yah = 1.13 R119 1.6 0.007 
- 3.1 5.2 15500 0.45 ie 198 0.4-0.7 1.075 81 0.25 0.004 
we al strengt ted at fa Abov fications for Fosta Nylon, with the exception of water absorption, determined on molded specimens containing less than 0.3% moisture. 
Vo KE F re Additional copies of this properties brochure, comprehensive technical literature, price 


Ne F-( / lists and further information on all Foster Grant resins are available upon request. 








Foster Grant... 
Your Partner 
in Plastics 
Progress 


As the world’s largest manufacturer of sunglasses, Foster Grant 
is uniquely equipped with know-how and facilities to assist at any 
stage of your molding operation: Planning, Mold Design, Produc- 
tion, Marketing and even Bulk Handling raw materials. 


Foster Grant's 41 years of plastics experience is yours to draw on 
when more efficient production and more profitable manufacture 
of end products is your goal. You can count on mold and produc- 
tion advice from experts who helped introduce injection molding 
to America. Marketing and Bulk Handling assistance comes from 
specialists who have learned since 1919 how to save on handling 
costs, create production economies and reduce overhead. 


The largest research and development group in Foster Grant his- 
tory and new laboratory facilities now combine with modern 
monomer and polymer plants to bring you the finest in molding 
grade and extrusion grade resins—Fostarene Polystyrene, Fosta 
Tuf-Flex Impact-Polystyrene Fostacryl Styrene-Acrylonitrile and 
Fosta Nylon, the popular-priced Nylon-6 and one of the world’s 
great molding resins. 


As always, whatever your operation or raw material requirements, 
Foster Grant is ready to go to work with you and your staff 
right now! 


Foster Grant Co., Inc., 
Plastics Sales Division, Leominster, Mass., KEystone 4-6511 


NEW YORK CITY: Empire State Bidg., 350 Fifth Ave., Wisconsin 7-8343 
CHICAGO, ILLINOIS: 4900 West Madison St., MAnsfield 6-0269 
FOSTER GRANT BEREA, OHIO: 52 East Bridge St., BErea 4-0166 


DETROIT, MICHIGAN: 2970 West Grand Bivd., TRinity 1-6566 


PLANTS: Leominster, Mass., Baton Rouge, La., Manchester, N. H 


ALSO DISTRIBUTED BY H. Muehistein & Co., Inc., 521 5th Ave., New York 17, N. Y., MUrray Hill 7-1400 








The Most Complete Quality Line... 


from a long established, reliable, centrally located Chicago manufacturer 


CLINTON offers a full series of special 
epoxy formulations developed to meet 
the growing list of applications for this 
versatile material in almost every field 
of manufacturing—from rockets to radio 
parts. All are available in bulk quantities 
. . . @ few of the more popular com- 
pounds are listed below: 


2-C-202 High Heat Distortion, Hard, Abrasion 
Resistant Casting Compound. 

Suggested Uses: 1—Dies. 2—Jigs. 3—Fixtures where 
high heat distortion, good hardness, and abrasion 
resistance are needed, and oven-curing facilities 
are needed. It can also be used for Casting Pipe 
Fittings. 


2-C-204 Room Cure Casting Compound for Thick 
Sections. 

Suggested Usage: A Room Cure Casting Compound 
for Jigs, Fixtures, Dies, Core Boxes, etc. 





2-C-208 Casting and Sealant Compound. 

Used for small Castings which require Electrical 
Conductivity. This formula has 5,000 to 18,000 
ohms/inch resistance. 

This material can be used as a solder for electrical 
connections. 


2-C-214 Molding and Extrusion Compound. 


Suggested Uses: Injection Molding Electrical Parts, 
Pipe, and many other types of Molding applica- 
tions. This formula can also be extruded success- 
fully. 


2-C-215 Encapsulating Compound. 


Suggested Use: For encapsulating any electrical 
component to give it electrical insulating resistance. 


2-C-217 Protective Coating for Coil Wire. 


Suggested Uses: For coating electrical wires and 
coils. May also be dip-coated. 


2-C-218 Tube Sealing Compound. 

Suggested Uses: To be used as a sealing com- 
pound for sealing ends of Capacitators and Tube 
Sockets. This formula is resilient and can be used 





where thermal expansion is a problem in Capaci- 
fators. 


2-C-243 Potting Compound. 

Suggested Uses: For potting of electrical compon- 
ents such as filter networks, audia stages, etc. This 
material is poured around the form to be potted. 


2-C-227 White Sprayable Surface Coat. 
Suggested Use: To be sprayed on the inside of a 
mold upon which a mold-release agent has been 
applied. 

lt is also used by brushing layer upon layer on 
fibre glass to build up a desired thickness, curing 
each coat as you go along. 

This can be supplied in a variety of colors. 


2-C-239 Tile C t—Chemical Resistant Sealer 
for space between Tiles. 

Suggested Uses: To fill space between tiles in 
order that the surface will have excellent chemical 
resistance. 





2-Y-127 Concrete Floor Patching Compound. 


Suggested Use: For repairing Concrete at heavy 
wear points. 


2-C-409 Masonry Waterproofing Compound. 
Suggested Use: Waterproofing material, such as on 
basement walls, on exterior masonry surfaces, both 
for decorative purposes (when supplied in pig- 
mented form) as well as for waterproofing pur- 
poses. Cinder block wall construction may be used 
on a large scale with full protection provided by 
this liquid epoxy coating. 


2-C-236 Boat Patching and Repair Laminating 
Compound. 


Suggested Uses: As mentioned above, it can be 
used for repairing or covering wood or metal boats 
and automobile bodies. 

2-C-195 General Purpose Adhesive. 


Suggested Uses: Bonding metal to metal, wood to 
wood, plastic to plastic, etc. 


2-C-199 Flexible Room-Cure Adhesive. 


Suggested Uses: For bonding flexible surfaces to 
flexible surfaces. 


Bring Us YOUR Epoxy Problems . . 
THE CLINTON COMPANY 
Pioneering Quakity, Industrial Finishes Since /928 


1216 ELSTON AVE. @ 


CHICAGO 22, ILL. ©® Phone: ARmitage 6-7760 
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Govng Plastisols One Better 
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y spec ally ay mulated polyvinyl dispe PrSiOgG of unlimited pote ntial. 
Produced in t hig world’ lard af plant of ats kind. 





chem-o Ye) | is thie product of years O} re earch and prone ring expe rie LCe, 
kor your copy of the new chem-o-sol brochure 

thre definitive work in the field of plasti ols write to 

Chemical Products Corporation, Dept. ks. Kast Pro “de ce, R. I. 





WHEN CATALOGING YOUR 
POLYESTER AND EPOXY NEEDS 


CHECK RCI 


for resins tailored to your requirements 


PLASTIC TOOLING — EPOTUF 
epoxy resins and hardeners 
for compounders of plastic 
tooling materials. 

At left — a light weight, 
low-cost plastic stretch die 
with excellent dimensional 
stability. 


ENCAPSULATING— POLYLITE 
polyester resins and EPOTUF 
epoxy resins. 

Electrical apparatus en- 
cased in EPOTUF resins is 
protected from insulation 
breakdown and assured of a 
long, trouble-free life. 


MOLDING & LAMINATING — 
POLYLITE polyester resins 
and EPOTUF epoxy resins. 
Illustrated at left is a du- 
rable yet attractive portable 
freezer display unit for food 
stores fabricated with POLy- 
LITE resins and fibrous glass. 


SURFACE COATINGS — POLY- 
LITE polyester resins and 
EPOTUF epoxy resins. 
EPOTUF resins produce 
superior protective coatings 
for interiors of metal con- 
tainers and pipe used to 
carry corrosive chemicals., 


POLYURETHANE FOAM PRODUCTION — Rigid foam formu- 
lations based on POLYLITE polyester resins. 

In addition to heat and sound insulation a major appli- 
cation for this light weight, structurally stable material is 
its use as a “flotation medium” in boats like the one shown 
here, many of which also boast reinforced polyester hulls, 


For complete information on how RCI polyester and 
epoxy resins can best serve your individual needs, 
clip and mail coupon. 


[] Plastic Tooling [| Molding & Laminating 


[] Surface Coatings [| Encapsulating 


[] Polyurethane Foam Production 


Please send me full technical information on the use of 
Fr : CS Bnd, i | oO LD RCI Polyester and/or Epoxy resins for the application 
indicated above. 
Synthetic Resins ¢ Chemical Colors ¢ Industrial Adhesives « Phenol 
Hydrochloric Acid « Formaldehyde e Phthalic Anhydride 
Maleic Anhydride « Ortho-Phenylphenol ¢ Sodium Sulfite 
Pentaerythritol ¢ Pentachlorophenol ¢ Sodium Pentachlorophenate 
Sulfuric Acid « Methanol 
REICHHOLD CHEMICALS, INC., 
RCI BUILDING, WHITE PLAINS, N. Y. FY 


Creative Chemistry ... Your Partner in Progress 


Name 
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(title) 
of the company indicated on this letterhead. 
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The assignment: “Track 
down a light, strong, attractive 
housing for a portable type- 
writer.” It took two years of 
work by a whole force of 
highly-trained investigators 
before the case was finished, 





but the results paid off. 

Many materials were 
checked out, but the solution 
to the problem was found in 
the use of plastic. It led to the 
developmgnt of a strong, smartly-designed, two-tone, all- 
plastic ble typewriter housing that is winning wide 
acclaim ...and sales. With over a million portables sold 
yearly, the sale of plastics takes another big step upward. 
And with the increasing use of plastics in building materials, 
appliances, furniture, luggage, automotive equipment and 
packaging, it’s easy to understand the billion-pound growth 
of plastics last year (to a total of 5% billion pounds). 








Investigate this market! Your clue to extra sales 
lies in the fact that the processing of plastics requires ma- 
chines, motors, tools, dies and a host of supplies and services 
for making, molding and finishing plastic products. And your 
best lead for capturing your share of the market lies in the 
use Of MODERN PLastics...the dominant magazine in the 
field, with more editorial matter, more paid subscribers and 
more advertising than all other plastics publications combined. 





Get the Files. Write our nearest office for your copy 
of the MODERN PLasTics Market and Media Data File. 





MODERN PLASTICS 


A Breskin Publication—Authority of the Field for 35 Years @) @) 
Offices: New York, 575 Madison Ave.; Cleveland, 3537 Lee Rd.; 
Chicago, 620 N. Michigan Ave.; Los Angeles, 6535 Wilshire Blod.; 
Atlanta, 1722 Rhodes Haverty Bldg. 
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This new thermoplastic resin is the world’s lightest plastic. 
Yet it provides excellent strength and rigidity. It can be made 
in brilliant lasting colors with high surface gloss and hard- 


FOR PACKAGING. Escon film can be produced by water 
bath or chill roll technique with extreme clarity and gloss. It offers 
greater heat resistance than any other polyolefin and can be 
sterilized by heat or chemical means. In addition, Escon offers ex 


cellent 


stiffness and toughness. Escon clear film can be color printed on either 


side — or both sides — for extra eye and buy appea 


ness. Escon also offers outstanding resistance to chemicals 
and stress cracking. Versatile Escon can be processed in a 
wide variety of ways. For example, it can be injection molded; 


FOR MOLDING. Because of its light weight, Es 
yields more pieces per pound. In injection molding, Escon’s 
iS its unique Chemical and abrasion resistance 
sitable for the manufacturing of many consumer 
on also allows accurate reproduction of fine and 


ns with high surface lustre 

















polypropylene for new 


beauty, utility and economy 


extruded into film, sheet and shapes. It can also be drawn and 
thermoformed, heat sealed, machined and printed. Because 
of the rigid manufacturing standards of the Enjay Chemical 


FOR EXTRUDING. Escon may be extruded in an almost 
unlimited range of thicknesses and forms. Its excellent physical and 
chemical properties make it an ideal plastic for such operations as 
thermoforming, punching, machining, die cutting and welding. Surface 
details are accurately reproduced too. And pigmentation, before or 
during extrusion, produces brightly colored sheet stock 








aya 


Company, molders and designers are assured of high uniform 
quality whenever they specify Escon polypropylene. Versatile 
Escon can be tailor-made to meet a variety of product needs. 


FOR FIBERS AND MONOFILAMENTS. 
Escon allows more yards of fiber per pound. Its high tensile strength 
good knot strength and resilience, plus its immunity to attack 

by fungus, moths and marine organisms make it ideal for ropes and 
woven fabrics. Escon fibers show excellent wet strength, wet flexing 
durability, and abrasion resistance maintained to minus 70°F. 


Lo 
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Various grades of Escon are offered to 
permit the processor to choose the grade 
best suited to his needs. Values for prop- 
erties tabled at right will vary depending 
upon how the sample is formed and 
treated. Ask us for help on your specific 
requirements. 


How Enjay helps you profit with Escon — 
Escon can help your product do a better 
job. To assure this, Enjay offers you com- 
plete technical assistance from one of 
the world’s best staffed and equipped 
technical service laboratories. Here Enjay 
scientists can help you develop new prod- 
ucts and improve existing ones through 
efficient use of Escon polypropylene. 


To order Escon or for complete technical 
data, contact the Enjay office nearest you: 
Home Office: 15 West 51st Street, New 
York 19, New York. Other Offices: Akron 
Boston *« Charlotte * Chicago « Detroit 
Houston +« Los Angeles * New Orleans 
Plainfield, N. J. * Tulsa. 
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EXCITING NEW PRODUCTS 
THROUGH PETRO-CHEMISTRY 


ENJAY CHEMICAL COMPANY 


A DIVISION OF HUMBLE OIL & REFINING COMPANY 





PROPERTY 


GENERAL 


density, 73°F., g./cc. 

environmental stress cracking 
(100% igepal CD-603) 

burning rate 

mold shrinkage, in. /in 

water absorption, % 


MECHANICAL 


yield strength, psi, 2”/min. 
yield elongation, %, 2”/min 
Impact strength, ft. Ib./in 
Izod notched 
Izod unnotched 


hardness 
Rockwell R 
Shore D 


elastic modulus, psi, 2” /min. 
compressive yield stress, psi, 0.05”/min 
stiffness in flexure, psi 


Taber abrasion, mg. loss/ 1000 cycles 
(CS-17 wheel, 1000g. load) 


THERMAL 


melting point, °F. 


vicat softening point (1 kg.), °F. 
deflection temperature 
F. @ 264 psi fiber stress 
F. @ 66 psi fiber stress 
coefficient of thermal conductivity 
cal. /cm./cm.?/sec 
BTU /in. /ft.2/sec. /°F 


coefficient of linear thermal 
expansion in./in Cc 


specific heat @ 73°F., cal./g. 


ELECTRICAL 


volume resistivity, ohm-cm 

dielectric strength, volts /mil 
short-time, 4” thickness 
step-by-step, 44” thickness 

dielectric constant, 10° cycles 

dissipation (power) factor, 10° cycles 





CHEMICAL RESISTANCE 


weak acids 
strong acids 
weak alkalies 
strong alkalies 
organic solvents 


TYPICAL PROPERTIES z 7 C rr 


POLYPROPYLENE 


DATA 


0.902 


none 
slow 
0.015-0.030 


<0.01 


4700 
15 


1 
>16 


85 

75 
150,000 
6,000 
180,000 


28 


335 
280 


150 
230 


2.80x10-4 
1.13 


0.00020 
0.46 


1x10'5 


660 
650 


2.1 
0.00025 


excellent 








July, 1960 


METHOD 










ASTM D1505-57T 





Bell Labs 
ASTM D635 






ASTM D570-57T 










ASTM D638-58T 
ASTM D638-58T 
ASTM D256-54T 







ASTM D785-51 
ASTM D676-55 


ASTM D638-58T 
ASTM D695-54 
ASTM D747-58T 




















polarizing 
microscope 


ASTM 1525-58T 
ASTM D648-56 








ASTM 696-44 


ASTM D257-54T 
ASTM D149-55T 


ASTM D150-54T 
ASTM D150-54T 


good (slow attack by oxidizing acids) 


excellent 
excellent 


good below 175°F. 





GLIDPOL GEL-KOTE reflects faster sales 


Fiber patterns are suppressed, surfaces are smooth and porcelain-like with excellent re- 


sistance to abrasion, cracking, sun and weather. 


Spray-applied GLIDPOL GEL-KOTE, a pigmented polyester resin system, not only 
makes reinforced plastic products—from boats to bathtubs—more saleable but eliminates 


subsequent finishing operations. 


You can choose from 16 readily-available colors—attractive new pastels to deep tones— 
plus black, white and transluscent. Custom-formulated color systems are available on request. 
Write for complete information on the GLIDPOL GEL-KOTE system best suited to your 


requirements. 


GLIDPOL -POLYESTER RESINS 
The Glidden Company 
INDUSTRIAL PAINT DIVISION 
900 Union Commerce Building « Cleveland 14, Ohio 
in Canada: The Glidden Company, Ltd., Toronto, Ontario 


There's a GUDPOL Polyester Resin system, 
plus Glidden Technical Service, to help you 
do it better, more economically, whatever 
your product, process or problem. 





POLYETHYLENE 


CONVENTIONAL — 


BLOW MOLDING — V 


LINEAR & POLYPROPYLENE 


CUSTOM COLOR COMPOUNDING SPECIALISTS: 


Finest Dry Colorants 

for Thermoplastics. 
Available in units or bulk, 
Precision matched quality. 
Uniformity. 

Rapid delivery. 


Jur technical sales force.is available 
and at your service wherever you are 


AMERICAN MOLDING POWDER AND CHEMICAL CORPORATION 


703 BEDFORD AVENUE, BROOKLYN 6, NEW YORK 
ns and Details and for Price List Phone: MAin 5-7450 Cable: CHEMPROD BROOKLYN 





EPOXIES 
for Industry 


Super-strength bonds, to 


furane 


EPIBOND 





practically any surface — may be machined, filed, 
drilled, tapped, sawed or sanded — available in 
different forms for many uses. 






CASTING 
Forming of parts, holding fixtures 
casting forms, electrical connec- 


tor potting, concrete floor repairs 


COATING 
Trowellable for sealing cracks in 
walls, concrete pipe, gelcoating 
of molds and patterns, gloss coat- 
ing, sheet metal bonding and 
sealing 

LAMINATING 

Glass cloth lamination, impreg 
nation of felt and concrete, rein 
forcement of glass for sheet metal 
repair, fabrication of ductwork 
chemical storage tank lining 


FILLING 

Aluminum or steel paste for metal 
repair, sealing of seams, wire rope 
terminal potting, bonding metal 
to metal, body work, mounting 
bolt grouting, filling porous 
castings 

Furane formulates epoxies for these and many other 
uses. Contact us for specific information concerning 
your particular application. 
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Calife 


furane plastics, 


4516 Brazil Street 
CHapman 5-1153 


Los Angeles, 
Dept. MPE 
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MODERN PLASTICS ENCYCLOPEDIA ISSUE 


or is the 


all they ever ask f 
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Pity the poor librarian! Everyone connected with plastics 
in her company keeps sending for you-know-what. And 
you know why, too! Here at their finger-tips are all the 
important up-to-the-minute facts and figures for both the 
end-users of plastics materials and for the plastics produc- 
ing industry itself. Contains 32 brand new articles, timely 
tables and diagrams. Better get your own 1960 
Modern Plastics Encyclopedia Issue... . < and keep it 


charts, 


all to yourself. 





MOLDING 
COMPOUNDS 


POLYESTER MOLDING MATERIALS 
reinforced with natural and synthetic fibers 


FIBERGLASS—NYLON-—SISAL 


Easy to handle—Ready to use 


Available in Three Standard Grades 


* Chemical Resistant 

+ Electrical 

+ Flame Resistant—Electrica 

f 


Specially formulated to meet spec c 


application requirements 
@ High 


mpact strength 


®@ Low specific gravity 


@ Excellent chemical resistance 


@ Superior electrical properties 
® Dimensional stability 


@ Smooth surface finish 


® Complex part des gn 
@ Use of metal inserts 


@ Unrestricted use of colors 


AVAILABLE ON REQUEST 


Literature and price information 
Free samples for initial evaluation 


Assistance in selecting the Fibercore Molding 
Compound best suited for your application 


Help in tooling-up and starting production 


Write, Wire or Telephone 


F PLUMB. 


y CHEMICAL CORPORATION 





4837 JAMES STREET - PHILADELPHIA 37, PA. 


331 










| CIBA Araldite " As a leading producer of epoxy resins to 


meet every application requirement, CIBA 





) Epoxy Resins has compiled this up-to-date chart sum- 
. - marizing specification data and recom- 
Properties and mended end uses for your ready refer- 
n . ence. CIBA will be pleased to provide de- 
) Applications tailed information on the use of CIBA 


Epoxy Resins for specific applications. 















Properties 


Structural 


Coatings 


Other Uses 





Cl BA * Used primarily in conjunction with fatty acids to 
produce esters 
** 90% N.V. in xylene 


First in Epoxies 140% N.V. in butyl! “Carbitol” 


In U.S.A. and Canada CIBA produces basic resins 
only, to be formulated for intermediate and end 
uses. 


Further information on these CIBA prod- 
ucts and applications may be obtained 
promptly by addressing: 

CIBA Products Corporation 

Fair Lawn, New Jersey 


502 506 6005 6010 6020 
0.40-0.43 0.54-0.58 0.53-0.55 0.51-0.54 0.48-0.51 
232-250 172-185 182-189 185-196 196-208 
9.3-9.6 9.3-9.6 9.6-9.8 9.6-9.8 9.6-9.8 

3 (max.) 3 (max.) 3 (max.) 3 (max 3 (max.) 
(liquid) (liquid) (liquid) (liquid) (liquid) 
2100-3600 500-700 7000-10000 12000-16000 16000-20000 
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6030 6040 6060 6071 
0.45-0.51 0.36-0.43 0.20-0.26 ~ 
196-222 232-278 385-500 425-550 
- - ~ 145 (av.) 
9.6-9.8 9.6-9.9 9.9 (av.) 9.9 (av 
5 (max.) 5 (max.)f 4 (max.)} 4 (max.)t 
(liquid) 60-75 65-75 
100 25000-32000 ~ ww = 
“ 74-26** - D-Gt 


6084* 


875-1025 
175 (av.) 
9.9 (av.) 
4 (max.)t 
95-105 


R-U jf 


6097 


2000-2500 
200 (av.) 
9.8 (av 

5 (max.)t 
125-135 


27-22 t 


6099 


2500-4000 
9.8 (av.) 
5 (max.)t 
145-155 


22-25 f 


7071 7072 
450-530 550-700 
155 (av.) 170 (av.) 
9.9 (av.) 9.9 (av.) 
4 (max.)t 4 (max.){ 
65-75 75-85 

D-Gi G-Kt 


7097 


1650-2000 
9.8 (av.) 
4 (max.)t 


113-123 


X-Zt 


RD-1 


0.70 (av.) 
143 (av.) 


7.5 (av.) 
1 
(liquid) 

3 


RD-2 


0.75 (av.) 
133 (av.) 


9.2 (av.) 
5 (max.) 
(liquid) 
19 
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ARALDITE Epoxy Resin Solutions * 

















ARALDITE 471 X 485 E 497 C 540 x 545 BX 571 CX 571K 571 KX 571T 597 ET 
non-volatile +1.0% 75 50 55 90 60 80 70 75 75 55 
viscosity (G.H.) 23-25 X-Z 23-25 24-26 Y-Z2 25-27 w-z 21-24 22-24 Z1-24 
Room Temperature 
Systems: 


maintenance, marine and 
floor finishes 


specialty maintenance 


ee 


>. 
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Baking Finishes: 


Product finishes, primers, 
can and drum linings 
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* Solvents code: B = butyl “Cellosolve,"’ C = “‘Cellosolve,” E - 





“Cetlosolve” acetate, K = MIBK, T = toluene, X = xylene 








Polyflex cuts packaging costs up to 40% 


Low Cost FDA-Exempt* Polystyrene is Crystal-Clear, 
Non-Toxic, Odorless...Delivers more Packages 


Per Pound Than Cellophane and Acetate Films. 


@ will not wrinkle from moisture 

e will not curl, shrink or embrittle 

@ can be vacuum and pressure formed 

@ extends shelf life indefinitely 
Polyfiex film and sheet, in gauges from 1 to 20 mils; is now available in quantity. 
It is machinable on conventional package equipment and heat-sealable for in- 


store wrapping and packaging. /ts low price and high yield per pound permit 
Savings up to 40%, compared with other packaging films. 


Suggested Polyflex Uses 


Bakery Goods * Meats * Poultry * Vending * Desserts * Frozen Foods °* Fruits 


Dairy Products * Ice Cream * Sandwiches * Produce * Salads * Jams & Jellies * Seafoods 





POLYFLEX PROPERTIES 





GENERAL AND MECHANICAL CHEMICAL AND THERMAL 

Yield (theoretical sq. in./mil)............... 26,100 a o's a ap ed FREER AS eso 066 2 64% 4.4 
RIM ob oc ctecedceteccccecs« Excellent RINGS 6 a ces sbavieececvccenes 213-300 
i ais tivse webb secceedbeeccienss Unlimited weak acids, alkalies........ Excellent 
Dimensional stability .................. Outstanding strong acids, alkalies.......... Good 

Heat-sealing range (1 mil)............ 250° to 300°F : . 
— Resistance to ( organic solvents....... Good to poor 

Adhesive DOndINg ......ccccccccccccees Fast sealing 

ct ohistevetvevaceets Good 
oils and greases... .. Good to excellent 
Min. use temperature ........... Excellent—sub-zero 


Max. use temperature. . . Brief exposure. . .Up to 200°F 


Continuous exposure........... 175°F 





*Unpigmented polystyrene —F DA-exempt from the Food Additives Amendment on the basis of prior sanction. 


PLAX CORPORATION, HARTFORD 1, CONNECTICUT 


For full information, call or write the Plax offices listed below: 
NEW YORK—Time & Life Building; CHICAGO—911 Busse Highway, Park Ridge, Illinois; CINCINNATI—1720 


Section Road; PHILADELPHIA—7 East Wynnewood Road, Wynnewood, Pa.; CALIFORNIA—180 East Cali- 
fornia Street, Pasadena; TORONTO—500 St. Clair Ave. West 





This man has Nylon on his mind! 





If you are looking for a nylon molding material .... 
Nylon 6, Nylon 6/6 or alloys, that is economical, in stock, 
easy to handle ....in natural or color and with a shorter moulding cycle. 
Nypel is the outstanding, quality-controlled product 


the industry has received so enthusiastically. 


me we NG AMERI/C A S /N D U S T RY 
- ° 
: | NY) EL FOR COMPLETE INFORMATION AND PRICES WRITE TO: 
>" FORD BRIDGE - WEST CONSHOHOCKEN, PA.| PHONE TAyvior 8-8653 
= CORPORATION CABLE ADDRESS “NYPEL 
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How to put extra profit 


Here’s how you can get faster molding 
cycles at lower cost with maximum sales 
appeal — use A-C Polyethylene! It means 
less inventory, too, with a wide range of 
“tailor-made” melt indices at your 
fingertips. 

Added in the color-blending operation, 
A-C Polyethylene speeds up production 
cycles... cutting production costs... gives 
products glossy finish, brilliant color, and 
excellent color dispersion. Usually no addi- 
tional equipment is needed. 

A-C Polyethylene in waxes imparts tough- 


i tn el 


in your product picture 


ness and reduces slip. In paints and inks it 
increases mar and scuff resistance, makes 
color brighter. In dairy cartons and food 
wrappers it makes for superior coatings and 
finishes. For textile finishing, A-C Poly- 
ethylene is proving itself in superior wash 
and wear finishes at a practical cost. 

A-C Polyethylene may well be able to 
improve your product picture... your profit 
picture! For more information on this ver- 
satile resin and its applications, write or 
phone Semet-Solvay Petrochemical Divi- 
sion, Dept. MPE, 40 Rector St., N.Y. 6, N.Y. 


he products and 
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1 processes benefited by 4¢ Polyethylene 
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DID YOU KNOW... 


Injection molding of polyethylene is improved 
jn many ways by proper biending with low 
molecular weight A-C Polyethylene. This easy- 
jo-use polymer assists as a color carrier and mold 
release agent. It improves the flow of the mix 
for easier filling of the mold and provides better 
release. It controls gloss of the molded item. 
Such a mix needs less pressure to fill the mold 
and gives faster production rates. You’re adding 
“Polyethylene to Polyethylene” when you use 
AC Polyethylene. Its widespread use by our 
customers can be traced to its many benefits— 
as well as continued satisfaction and fine service. 


For stress crack safety .. . 


If you need a high melt index resin for de- 
sired flow, you can tailor-make your desired 
melt index by blending A-C Polyethylene with 
low melt index resin, and obtain greater stress 
crack protection than the comparable unblended 
high melt index resin alone affords, 


Petroleum wax... Paper and paperboard coat- 
ings are upgraded with A-C Poiyethylene. When 
it is added to petroleum, the nardness, chemical 
and abrasion resistance of the coatings are im- 
proved. These blends have high blocking points, 
good gloss and low viscosity. The A-C Polyethyl- 
ene can also be coated directly or blended with 
high molecular weight polycthylenes for better 
crease properties, flexibility and chemical 
resistance. 


Polishes, both paste and liquid, are dramat- 
ically upgraded when A-C Polyethylene is used. 
Liquid polishes and paste waxes show increased 
durability, gloss and non-slip properties. Water 
spot resistance, improved performance under 
wet-traffic conditions, flexibility, and buffabil- 
ity are other premium characteristics attainable 
with A-C Polyethylene. Better appearance in the 
container and a faster setting time are some 
benefits from using A-C Polyethylene in paste 
polishes. 


Textile finishes containing Emulsifiable A-C 
Polyethylene are remarkably improved and a 


combination of highly desirable properties is 
imparted. These include: higher abrasion resist- 
ance, increased tear strength, reduced needle 
cutting, improved sewability, and better wash- 
wear finishes in a wide range of desirable hand 
properties, These A-C Polyethylene finishes are 
being used on all types of fibres, 


Ink and paint manufacturers are strong boost- 
ers of A-C Polyethylene. It adds anti-smudge 
and scuff-resistance characteristics to their prod- 
ucts. Printing on shipping cartons remains sharp 
and clear despite rough handling and stacking. 


Slush molding, one of the latest developments 
in polyethylene processing, offers a low-cost 
method of molding. 


Plastic pipe resin, designed to extrude a supe- 
rior polyethylene pipe, gives exceptional service 
to chemical and food processing installations as 
well as cold water applications of all types. 
A-C Polyethylene pipe compound exhibits ex- 
treme toughness, heat resistance, chemical re- 
sistance, surge pressure resistance with no stress 
cracking under any operating conditions. This 
means a longer service life with economies in 
installation and maintenance for a wide range 
of piping problems. For further information on 
this pipe resin, contact, direct, the Semet-Solvay 
Petrochemical Division office. 


A-C Polyethylene emulsions—can be used as 
paper size, asphalt shingle coating, mold release 
lubricant, and glass coating. 


Physical and chemical properties and appli- 
cations of al! grades of A-C Polyethylene are 
included in a complete bulletin now available 
from Semet-Solvay Petrochemical Division, 


For further information on the items 
mentioned above, call or write the of- 


fice nearest you. 


A-C Polyethylene is 
available from sales 
offices and warehouses 
strategically located 
throughout the U. S. 
Check your local 
classified telephone 
directory. 


SALES OFFICES 


Semet-Solvay Petrochemical Division 
Allied Chemical Corporation 

40 Rector Street, New York 6, N. Y. 
HAnover 2-7300 


LOCATIONS: Atlanta, Ga. « Boston 

Mass. « Buffalo, N. Y. ¢ Chicago, Ill. « 

Cincinnati, O. ¢ Cleveland, O. « Detroit, 

Mich. ¢ Greensboro, N.C. ¢ Indianapolis, 

Ind. ¢ Milwaukee, Wis. « Providence, 
R. |. ¢ Richmond, Va. 


New England Representatives: 
J. U. Starkweather Co. 
Providence, R. |. 

Howe and French, inc. 
Boston, Mass. 


Southern Representative: 
Moreland Chemical Co., inc. 
Spartanburg, S.C. 


Midwestern Representative: 


Thompson-Hayward Chemical Co. 
Kansas City, Mo. 


Michigan Representative: 


Eaton Chemical and Dyestuff Co. 
Detroit, Mich. 


Western Representative: 
L.H. Butcher Company 
San Francisco, Calif. 


Metro N. Y.-N. J. Representative: 
American Oil & Supply Co. 
Newark, N.J. 


A-C”’ is a trademark of Allied Chemicol 





SEMET-SOLVAY PETROCHEMICAL DIVISION 
Allied Chemical Corporation 
40 Rector Street, New York 6, N. Y. 
HAnover 2-7300 
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MERLON 


POLYCARBONATE 


THE NEW THERMOPLASTIC WITH THE MOST PROFITABLE 


New MERLON combines in one material the most 
sought-after engineering properties near the ulti- 
mate specification level. 

MERLON maintains its high impact strength at 
sub-zero temperatures and good dimensional stabil- 
ity at elevated temperatures. In addition, it is trans- 
parent, has low water absorption, is non-staining, 
self-extinguishing, odorless and tasteless. 

MERLON has good resistance to water, dilute 
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mineral and organic acids, oxidizing and reducing 
agents, neutral and acid salts; mineral, animal and 
vegetable oils and fats; aliphatic hydrocarbons. 

MERLON can be fabricated by injection mold- 
ing, extrusion and vacuum forming on standard 
equipment. Finished parts have brilliant surface 
gloss, may be machined, sawed, cut or stamped; 
easily bonded with appropriate solvents, readily heat 
welded or sealed. 
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MERLON 


POL VY CA RS. HATS 


COMBINATION OF FUNCTIONAL ENGINEERING PROPERTIES 


ho at PSP Oe ae 







































‘ re a ty Pe be Ree a fig e 
VALUE* 7) PROPERTY ASTM NO. VALUE* 
MECHANICAL | THERMAL 
ie | a 
Impact strength, D-256 Ch" x *’) 2to 3 ft-Ib/in. = Heat distortion D-648 
Izod (notched) (A"x%") 12 to 16 ft-Ib/in. 264 psi 280°F 
Tensile strength D-638 8,000-9,000 psi ay 66 psi 290°F 
at yield point ie 
Elongation, at yield D-638 5-6% Specific heat 0.28 cal/°C/gm 
Elongation, ultimate 0-638 60-10% _ Coeff. of expansion D-696 7 x 10-5 in./in./°C 
: Compressive stress D-695 12,000 psi be 
li ag at yield point _ Melting temperature 425-440°F 
i i i 
iy © Deformation under load D-621 0.14% 4 ; ; . 
% (2,000 psi, 24 hrs @ 122°F) Lh Crystalline melting temp. 505°F 
J Flexural strength D-790 11,000-13,000 psi ae Flammability D-635 Self-extinguishing 
a be ° : 
7 Modulus of elasticity a (in./min) 
Tension D-638 2.8-3.2 x 105 psi es) 
Flexural D-740 3.2-3.4x 10° psi 
+ Rockwell hardness D-785 R115 * MISCELLANEOUS 
Specific gravity D-792 1.20 
ELECTRICAL 
: ive i . 587 No25°C 
S Dielectric constant D-150 Refractive index D-542 1 p25 
60 cycles 2.95 Clarity Transparent 
10* cycles 2.90 
Dielectric strength, Water absorption D-570 0.3% 
short time D-149 440 V/mil "24h immersion 
Dissipation factor pe F 
~ pone D-150 0.0007 Effect of sunlight None to slight 
10¢ cycles 0.0100 
BY Outdoor aging Good 
' Volume resistivity 
Dry § x 10'5 ohm/cm 
4 days at 80% rel. humidity 9 x 10'* ohm/cm 
Arc resistance D-495 12 sec 
ps a oo) See 
. id A product of 
With MERLON plasticizers are not necessary; M Oo ae AY 


dyes and pigments can be added for a full range of 


transparent or opaque colors. p RO 0 U CTS 


If you haven’t seen the facts and figures on 
Merlon’s engineering properties, based on ceamiiae CoO M PAN Y 
tive test data studies with other thermoplastics, PITTSBURGH 5 
write for Mobay’s technical literature. Or, for im- PENNSYLVANIA 
mediate technical service assistance, a letter outlin- Subsidiary of 
ing your design problem will get prompt attention. Mobay Chemical Company 
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Recent Developments 





Urethane foams 


@ Molded urethane foam (based 
on diisocyanates produced by Na- 
tional Aniline Div., Allied Chemi- 
cal Corp.) forms an integral part of 
a new industrial respirator that 
permits plant personnel to breathe 
safely and comfortably in tem- 
peratures up to 300°F. Essen- 
tially, the device is a heat ex- 
changer consisting of layers of 
metallic screen contained in a 
urethane foam insulating shell. 
@ A series of urethane foam pre- 
polymers (Hathane foam, Hast- 
ings Plastics, Inc.), available in 
simple-to-formulate kits, pro- 
duces foam in 2-, 4-, 6-, and 8 
Ib./cu. ft. densities. Each density 
is obtainable in rigid, semi-rigid, 
and resilient formulations. 


@ Pre-molded rigid urethane 
foam insulation (Baldwin-Hill 
Co.), designed for applications 


down to —300° F., has a K factor 
of 0.096 at a mean temperature of 
0° F.—less than one half that of 
other industrial insulation suit- 
able for low temperature use. 

@ A new method of potting com- 
plex electric units in foamed resin 
has been developed (Canadian 
Westinghouse Co. Ltd.) for the 
Canadian government. A finely 
powdered resin is obtained by 
freezing a partially reacted foam 
resin to a brittle state and then 
grinding it. The powder is poured 
into the cavity to be filled, shaken 
into the smaller cavities, and the 
unit is heated to cause foaming to 
occur. A urethane foam resin 
formed by reacting a glycerol 
phthalate adipate maleate resin 
and a diisocyanate was used. 

®@ A compact kit for mixing ure- 
thane foam (Dayco Corp.) con- 
tains pre-mixed chemical compo- 
nents capable of creating rigid 
foam to fill areas as small as a 
cubic foot. It can be used for fill- 
ing boat flotation chambers in 
small boats, insulating fuel tanks 
and exhaust pipes, and reinforcing 
structural elements. 

@ Urethane resin systems based 


on specially modified castor oil 
derivatives (Baker Castor Oil 
Co.) provide a more economical 
method for foaming-in-place ap- 
plications than is available with 
conventional urethane systems. 
This system bypasses the manu- 
facture of a prepolymer and sub- 
stitutes components of almost 
equally low viscosity that can be 
easily foamed from a lightweight, 
compact, dual-headed spray gun. 
The new equipment eliminates 
the need for proportioning pumps. 
Castor oil urethane foams have 
very good self-bonding properties 
and greater fire resistance than 
most other types of urethane. 

@ A new sprayed rigid polyether- 
based urethane foam (Wyandotte 
Chemicals Corp., spray equipment 
by The DeVilbiss Co.) is self- 
adhering and can be sprayed on a 
vertical surface without sag or 
runs. This new development 
greatly reduces equipment, labor, 
and material costs. The sprayed 
components reach the surface as 
a liquid and begin instant expan- 
sion, with the foam setting tack- 
free in less than 5 minutes. Den- 
sity is 2.5 to 3.5 lb./cu. foot. 

@ Two organotins and two inor- 
ganic tin compounds (Metal & 
Thermit Corp.) are especially 
suitable as catalysts for the one- 
shot method of producing poly- 
ether urethane foams, because 
they balance the basic chemical 
reactions that take place during 
the actual foaming process. The 
organotins are dibutyltin di-2- 
ethylhexoate and dibutyltin di- 
laurate; the inorganic compounds 
are stannous octoate and stannous 
oleate. 

@ Promising new applications 
have been reported for urethane 
foam (Stafoam, American Latex 
Products Corp., Div. Dayco Corp.) 
in many fields. In space flight and 
missiles, the material has gone into 
such esoteric products as “space 
couches” to provide cushioning for 
astronauts in space travel; on a 
more practical level, it is being 


med plastics 


used in space capsules, pressure 
suits, nose cone covers, and similar 
applications where its insulating 
properties can be put to use. Work 
is progressing on the development 
of inorganic polymers that will 
enable urethanes to withstand ele- 
vated temperatures with the same 
efficiency it now provides in the 
absolute zero ranges. Urethane 
packages for protecting prototype 
units and precision instruments 
during shipment and storage are 
also growing in use. In the con- 
struction field, a new application 
is a series of “building blocks” 
used both as internal room divid- 
ers and for decorative outside 
walls. Although as durable as con- 
crete, these plastics bricks are 
only a small fraction of the weight 
of concrete. 
@ A series of practical, light- 
weight rigid foam systems have 
been developed by the Plastics 
Div. of the Nopco Chemical Co. 
Available in both Freon and non- 
Freon formulas, the new Lock- 
foams can be foamed to very 
light weights, have low thermal 
conductivity, and high flowability. 
Foam weights available with these 
systems range from 2 lb. to as low 
as % lb./cu. ft.; K factors run 
from .22 for non-Freons to as low 
as .14 for Freon blown systems; 
and flowability of both systems 
is high enough so that a 2-in. thick 
panel measuring as much as 8 by 
4 ft. can be filled with one pour. 
Also from Nopco: Merrifield 
Trucking Co. Anaheim, Calif., 
has switched to Lockfoam ure- 
thane for insulating refrigerated 
trucks designed for hauling frozen 
foods; steel building panels filled 
with urethane foam have been 
manufactured by U. S. Steel 
Homes and successfully installed 
in the outside walls of a new 
office building; foamed urethane is 
being used to fill structural voids 
in the new atomic submarines; 
and a polyurethane foam float is 
now being used in conjunction 
with mine-sweeping cable. 
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@ A new all-purpose industrial 
pipe insulation (Thermex, Ameri- 
can Cellular Co., Inc.) is based on 
urethane foam (foam system sup- 
plied by Isocyanate Products, Inc., 
using basic chemicals by Mobay 
Chemical Co.). The product can 
insulate any pipe from —300 to 
275° F. and reportedly is cutting 
plant site installation costs as 
much as 25 percent. The insulation 
is constructed with a longitudinal 
seam that allows it to be spread 
open to receive the pipe and, upon 
release, to snap quickly into the 
designated position. 

@ A two-component lightweight, 
rigid urethane foam (Marafoam 
3001, Marblette Corp.) has been 
introduced. It provides a foam-in- 
place system of low toxicity and 
furnishes a tough foam of negligi- 
ble shrinkage. The foam consists 
of cells of which 40% are totally 
closed. It possesses excellent di- 
mensional stability and can be 
used continuously from —100 to 
250° F. and intermittently to 300° 
F. It has a density of 1.5 lb./cu. 
foot. Other variations in the series 
are available with 90% totally 
closed cells (No. 3002 with a den- 
sity of 2.2 lb./cu. ft.; No. 3006 with 
a density of 5-6 lb./cu. ft.; and 
No. 3008 with a density of 8-10 
Ib./cu. ft.). 

@ One type of urethane foam 
(ScottFoam, Scott Paper Co.) 
with a unique open-pore structure 
and easily cleaned, is continuing 
to find use as a filtration medium. 
It is produced in six standard pore 
sizes and in thicknesses up to 6 
inches. Approximately 97% of its 
volume is void volume which 
gives it an enormous dust-holding 
capacity. Its resistance to air flow 
is rated at 350 ft./min. (14-in. pad 
thickness), from 0.045 to 1.0 in. of 
water, depending upon pore size, 
and it can easily be machined or 
fabricated. Its filtration features 
make it effective for diffusing 
liquids and gases in humidifiers or 
dissipating moisture and mist in 
dehumidifiers. The material has 
also found application as an inter- 
lining for the garment industry. 

@ Molded polyether-type ure- 
thanes (NAFIL CR formulations, 
Chase Chemical Corp.) are being 
used both in fuel floats and as a 
replacement for structural plastic 
and metal parts in assemblies of 
various kinds. Foams in the me- 
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dium-density range (5 to 15 lb.) 
are being used for the latter type 
of application. 


Vinyl foams 


@ Chemically blown vinyl foam 
(Hi-Vi, Highside Foam Products, 
Inc.), manufactured in a continu- 
ous process, is available in 20-yd. 
rolls, in widths up to 48 inches. 
The continuous process is said to 
produce material of more uniform 
quality than the batch process. 
The foam is expected to find a 
wide market in the textile-conver- 
sion field. 

@ A synthetic calcium sulfonate 
in a plasticized system (Conoco 
Demivis, Continental Oil Co.) 
produces finer, more uniform cells 
in open-cell vinyl foam. The new 
product exhibits good compatibil- 
ity with PVC resins, and its light 
color results in whiter foams. 

@ More than 50 manufacturers at 
the January furniture market of- 
fered molded vinyl foam cushions 
(VinylFoam Div., Union Carbide 
Plastics Co.). New vinyl foam 
formulations and new processing 
methods, offering improved com- 
fort and resilience, were reported 
to be responsible for the big up- 
surge in use. The cushions are 
double-contoured and offer excep- 
tional dimensional accuracy. They 
are fire-resistant and are unaf- 
fected by age and by the common 
chemicals used in dry cleaning. 

@ Atmospherically blown cast 
vinyl foam (Mono-Sol Corp.) is 
produced by casting a vinyl plas- 
tisol (with a chemical blowing 
agent incorporated into the liquid) 
at elevated temperatures onto an 
endless substrate. Continuous 
foam sheeting can thus be cast 
in increments of %e in. from % 
in. thick up to % in. thick of free 
foam or foam laminated to cloth, 
vinyl, or vinyl-coated fabrics. The 
density ranges from 6 lb. to a 
maximum of 30 lb. and is run in 
increments of 2 pounds. The mate- 
rial offers the same outstanding 
advantages as other types of vinyl 
foams (including heat-sealability ) 
and is recommended for automo- 
tive seating and upholstery, inner 
soles, head rests, seat pads, etc. 


Expandable polystyrene 


@ Polystyrene foam-core sand- 
wich panels (Koppers Co.) are 
available for use as components 


for houses. Use as a backing for 
aluminum siding is expected to 
grow from the present 10 to 20 
million bd.-ft. to three times that 
figure in less than five years. The 
roof market may have a potential 
of several hundred million board 
feet. A new polystyrene foam 
product (Koppers Co.) can be ex- 
truded in 5- to 10-mil thicknesses 
and, when vacuum formed, com- 
petes with paper in packaging and 
container applications. 
@ A new packaging cocoon 
molded of expandable styrene 
beads (Pelaspan, The Dow Chem- 
ical Co.) is being used to ship 
delicate cameras. According to 
the producers, damage to the cam- 
eras has been almost eliminated 
and merchandising and display 
appeal have been greatly im- 
proved. 
@ An extruded low density poly- 
styrene foam is available as sheet, 
film, lay-flat tubing, pipe, board, 
solid rod, and special shapes 
(Dyna-Foam, Dyna-Foam Corp.) 
or laminated to kraft paper 
(Paper-Foam, Dyna-Foam Corp.). 
It is available in extremely low 
densities (4 to 10 lb./cu. ft.), is 
offered in a rich satin texture, is 
efficient as both an energy ab- 
sorber or a resilient spongy ma- 
terial, and offers excellent thermal 
insulation. A film only 10 mils 
thick will produce a temperature 
differential of 60° F. It has a K 
factor of 0.24 and will remain 
flexible from 65 to 200° F. It is 
recommended for bags, cups, con- 
tainers, wallpaper, gift wraps, 
folding cartons, trays, platforms, 
box inserts, displays, etc. 
@ Pipe covering made of ex- 
panded polystyrene (Uni-Crest, 
United Cork Companies) is avail- 
able for a wide range of designs. 
The material stops costly heat gain 
and prevents condensation and 
dripping. It is odorless and non- 
toxic, will resist moisture, and has 
a compressive strength of from 16 
to 20 p.s.i. 
@ Pliable and rigid polystyrenes 
(The Plastifoam Corp.), produced 
from expandable beads, have a 
K factor of 0.23 to 0.25, tensile 
strength of 44 p.s.i., and water 
absorption of % of 1% by volume. 
The flexible material can be 
rolled, twisted, or bunched like 
cloth. 

(Continued on p. 372) 
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URETHANE FOAMS 


Jn the past three years, the ure- 
thane industry has grown from 
a few optimistic foam makers 
searching for markets to a highly 
diversified business that is chalk- 
ing up sales records and spawning 
new applications every day. 


Basic chemistry 


Urethane foams are, basically, 
reaction products of hydroxyl- 
rich materials and polyisocyanates 
(usually tolylene diisocyanate). 
Blowing can be either one of two 
types—carbon dioxide gas gener- 
ated by the reaction of water on 
the polyisocyanate or mechanical 
blowing through the use of a low- 
boiling liquid such as a fluorinated 
hydrocarbon. 

The most important factor in 
determining what properties the 
end-product will have is quite 
naturally the type of hydroxyl- 
rich compound that is used in its 
production. Originally, the main 
types used were various composi- 
tions of polyesters. More recently, 
polyethers—again in varied com- 
positions, molecular weights, and 
branching—have come into use at 
first for the flexible foams, just 
lately for the rigids. The polyether 
glycols are claimed to give flexible 
urethanes a spring-back action 
which is much desired in cushion- 
ing. Although the first polyether 
foams on the market had to be 
produced by the two-step pre- 
polymer method, today, thanks to 
new catalysts, they can be pro- 
duced by a one-shot technique. It 
is possible that the polyether 
foams may soon be molded on a 
production basis in low-cost molds 
with more intricate contours and 
with superior properties to latex 
foam. 


One-shot vs. prepolymer 

In the prepolymer system, the 
isocyanate and resin are mixed 
anhydrously and no foaming oc- 
curs. The foaming can be accom- 
plished at some future time at a 
different location by the addition 
of the correct proportion of cata- 


lyst in solution. In one-shot, the 
isocyanate, polyester or polyether 
resin, catalyst, and other additives 
are mixed directly and a foam is 
produced immediately. Basically, 
this means that simpler processing 
equipment (the mixture has good 
flowing characteristics) and less 
external heat (the foaming reac- 
tion is exothermic and develops 
internal heat) are required in 
one-shot foaming, although, at the 
same time, the problems of con- 
trolling the conditions of one-shot 
foaming are critical ones. 


Processing urethanes 


There are many ways of pro- 
ducing a foamed urethane product. 
The foam can be made into slab 
stock and cut to shape, it can be 
molded, it can be poured-in-place, 
it can be applied by spray guns, 
etc. 

Slab stock is still the most im- 
portant form of urethane end- 
product in use today. Basically, 
the foam machines that produce 
such stock consists of two or more 
pumping units, a variable mixer, 
a nozzle carriage assembly, and, 
in many cases, a conveyor belt to 
transport and contain the liquid 
during the reaction process and 
until it solidifies into foam. The 
ingredients are fed from tanks 
through a hose and into the mixer 
at a predetermined rate. The mix- 
ing head moves back and forth 
slowly across the width of the 
receptacle. It only takes a few 
minutes for the foaming action to 
be completed and after a short 
cure, the material can be cut into 
lengths as desired. 


Fabricating slab stock 


Much has been done in the way 
of ingenious slitters to fabricate 
the slab stock into finished prod- 
ucts. Profile cutting machines are 
available which can split foam to 
any desired thickness and produce 
sine, triangle, trapezoid, and other 
profiles in variable heights, di- 
mensions, etc. The convoluted 
sheets can be combined to attain 


certain cushioning effects me- 
chanically rather than chemically. 
Also available is a slitter which 
“peels” the inside of a folded 
block of foam and can be used to 
slit continuous sheets up to 300 
yd. in length, down to \e in. thick. 
For a more detailed discussion, see 
Machinery and Equipment, p. 882. 


Although slab stock appeared 
first, it soon became apparent that 
for the production of cushions 
with irregular shapes, crowned 
contours, or rounded edges, the 
cutting of slab stock is a wasteful 
and uneconomical process. Only 
by resorting to molding techniques 
can the cushion manufacturer 
hope to compete successfully in 
the established cushion market. 

The closed molding of flexible 
urethane foams has been a prob- 
lem ever since the introduction of 
the material (molding in open 
molds was more feasible). Satis- 
factory methods for polyester 
foams and even prepolymer poly- 
ether foams were never fully 
achieved. Closed molding gener- 
ally resulted in parts weighing 
more (because of higher density) 
than parts fabricated from free- 
blown foams. This counteracted 
the gain from having no scrap loss. 
In addition, there were difficulties 
with the flow and spreading of 
the foam mixture over the mold 
surface, trouble with lack of gel 
strength in the rising foam, and 
problems of splits. The introduc- 
tion of one-shot polyether foam 
systems, aided by the development 
of new catalysts, helped to allevi- 
ate some of the problems of closed 
molding. While there are still 
many bugs to be ironed out, the 
technique is fast developing. 

Described on p. 359 is a typical 
system that has been developed 
for one-shot polyether molding. 


Production developments 


In many areas, much has been 
going on with the urethanes. As 
a result of progress made in 
chemistry and processing technol- 
ogy, slabstock can now be foamed 
16 in. high, compared with about 9 
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in. a few years ago. Cell structure 
uniformity has been achieved and 
lighter foams can now be used in 
many applications with propor- 
tionately lower cost per board ft. 
—a 2 lb./cu. ft. density performs 
as well as a 2.3 lb./cu. ft. formula- 
tion of a few years back—making 
it unnecessary to pay a premium 
for properties of higher density 
foams. Experience with organic 
pigments has made it possible to 
make darker colors and more heat- 
and light-stable foams. Longer 
runs, wider slabs—up to 80 in. 
wide—result in lower production 
costs and reduced scrap losses. 
Machine capacities are increasing, 
and up to 160 Ib./min. can now 
be foamed, although most produc- 
ers use somewhat smaller ma- 
chines, even for volume slab- 
stock production. 


Applications 


By proper selection and propor- 
tioning of the ingredients in- 
volved, the urethanes can be made 
either flexible or rigid. The de- 
scription of applications below 
covers both types. 

Furniture: Polyether foam is 
now being used by more than 200 
furniture manufacturers in some 
or all of their lines. Against latex 
foam, its lighter weight, superior 
tear strength, and ease of fabrica- 
tion—it can be sewn, stitched, sta- 
pled, and hog-ringed—often effect 
significant savings. Tufted and 
sculptured backs and arms can be 
made more economically, so that 
traditionally expensive furniture 
is now available in the medium 
price range. Greater skid resist- 
ance keeps fabric welting in place 
and can bring the convenience of 
zipper covers to more upholstery 
applications. 

It is now generally conceded 
that polyether foam possesses all 
the requirements for comfort 
cushioning—a property that has 
not been defined in engineering 
terms, and depends to some extent 
on the individual preferences of 
furniture manufacturers. How- 
ever, a large section of this market 
requires molded units, and in this 
respect latex foam is still a long 
way ahead of urethane. 

The savings that will eventually 
be achieved by molded urethane 
are demonstrated by an office chair 
cushion. Previously the chair was 
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built up with a plywood bottom, 
coil springs, rubberized hair, 
Tuflex, and a slab of foam. Now a 
contoured polyether cushion with 
a flange—which cannot be molded 
from latex, because of release 
problems—can be joined to the 
plywood base in one operation. 
Eventually, these cushions may be 
formed with an integral vinyl or 
fabric skin. 

Bedding: At present, annual 
consumption of foam rubber mat- 
tresses is about 800,000 units. De- 
spite the intense promotion that 
has gone on over the past few 
years, this is only about 10% ‘of 
total mattress production in this 
country. Hopes of the urethane 
industry center around lighter 
weight; reversibility; higher ten- 
sile strength which permits stitch- 
ing and tufting; better fire resist- 
ance than is afforded by latex; 
and resistance to dry cleaning 
solvents, oils, and perspiration. 

Transportation: Automotive: In 
1958 between 7 and 9.5 million lb. 
of urethane were used in the auto- 
motive field. The potential use is 
estimated to be over 24 lb. per car, 
although nobody in the industry 
will hazard a guess as to when 
this figure might be reached. 
Every automobile manufacturer is 
known to be either engaged in 
production test runs or evaluating 
urethane for seating, but uses are 
mainly crash-protection, vibra- 
tion-damping, and insulation. 

The largest single automotive 
use to date is for instrument panel 
crash pads and trim. These are 
usually made by vacuum-forming 
an embossed, flexible, thermoplas- 
tic sheet to the outer surface of 
the pad, which is then placed in a 
mold and the urethane foam for- 
mulation poured in. The mold is 
then closed and the foam is cured 
in an oven, after which the part is 
trimmed. 

Several of the 1959 models also 
use urethane armrests, made from 
a slush molded vinyl plastisol 
skin, with foamed-in-place ure- 
thane, and a molded-in metal 
insert for attaching the rest to the 
door frame. 

Topper pads are used in many 
new automobiles and one company 
is using urethane in hardtop rear 
seats, as a shock absorbing center 
section over the tunnel area. 

Thermal insulating mats of this 


material are also used for air con- 
ditioner blower and evaporator 
housings. A foamed-in-place fire- 
wall, and similar sound and heat 
insulating are likely to appear in 
the near future. 

Other automotive uses include 
side panels, carpet underlay, 
headliners, weather _ stripping, 
steering wheel padding, hood lin- 
ers, etc. 

Aircraft: Flexible urethane also 
has obvious advantages in aircraft 
applications. For example, it was 
chosen for aircraft seats because 
it is flame-retardant and only half 
the weight of other foams. Each 
seat uses 6 lb. of urethane and 
weight savings are said to amount 
to 130 Ib. per plane. Other manu- 
facturers use urethane for seat 
cushioning, mattress padding, car- 
pet underlay, protective padding 
on hat-racks and berth covers, 
and cushioning in the cockpit. 
Weight savings from 50 to 66% 
were achieved by using urethane 
insulation instead of the various 
natural and synthetic materials 
commonly employed in these ap- 
plications. 

Thermal insulation: Rigid ure- 
thane foam (polyether-, poly- 
ester-, and even castor-oil based) 
is gaining wide acceptance as an 
insulating material in industrial 
and domestic applications. Stand- 
ard formulations have a K factor 
of about 0.22, which is about the 
same as fibrous glass, but about 
twice as good as cork. (K factor 
is a measure of insulating effici- 
ency—the lower its value, the bet- 
ter the insulation.) When fluori- 
nated hydrocarbons are used as 
the blowing agents, this heavy gas 
is trapped in the millions of tiny 
urethane cells and, because of its 
low thermal conductivity, reduces 
the K factor to about 0.14 for a 
2 Ib./cu. ft. density of rigid foam. 
In practice this means that about 
40% less foam insulation is re- 
quired in any one application, 
resulting in larger storage space 
in refrigerators without increasing 
the outside dimensions. The same 
properties have also led to the 
adoption of urethane foam in milk 
coolers, storage tanks, refrigerator 
tank cars, ice cream cabinet lids, 
and similar applications. 

Another interesting application 
is pipe insulation, which can be 
sprayed-on or molded, using rigid, 








semi-rigid, or flexible foam. 
Growth for this market depends 
largely on specialized distributors 
and suppliers, and on the training 
of fitters. 

For most thermal insulating ap- 
plications urethane is foamed in 
place from prepared liquids, 
thereby reducing assembly time. 
In addition, the reaction process 
as the foam expands to fill cavities 
imparts excellent adhesive bond- 
ing characteristics which produce 
a strong laminate. Urethane foam 
also has a high strength-to-weight 
ratio, which makes it possible to 
use lighter materials for the outer 
shells of appliances, for example. 
These properties are also of im- 
portance for structural uses. 

For high temperature resistance 
(which is required for missile ap- 
plications, for instance) PAPI 
polymethylene polyphenyl isocy- 
anates can be used as a basic 
ingredient for the manufacture of 
rigid foam. When combined with 
conventional polyesters, this spe- 
cialty isocyanate produces foams 
which withstand temperatures up 
to 600° F., while maintaining 70% 
of the strength and integrity of the 
foams at room temperature. Spe- 
cial polyols can bring this temper- 
ature resistance up to 900° F. 
Properly cured urethane foams 
based on conventional isocyanates 
are dimensionally stable and per- 
form effectively at intermittent 
temperatures of 300° F. 

Flexible urethane foam is also 
used as light-weight insulation for 
garments. 

Structural uses: The light 
weight of urethane foam, in com- 
bination with its other properties, 
fits in well with current trends in 
the building industry which call 
for more pre-fabricated units and 
for more flexibility of arrangement 
of space, which is frequently ac- 
complished by using curtain walls 
and other panels. 

In general, curtain walls are not 
used for support, but for insula- 
tion, although here again the foam 
core lends structural strength to 
lightweight panels. Furthermore, 
urethane foams have excellent 
sound-deadening and vibration- 
dampening properties. 

Although foaming-in-place or 
spraying over an inflated, reusable 
form to provide a dome-type 
structure may provide labor sav- 


ings, panels appear to have a 
bigger future in the building in- 
dustry. Formulations have been 
developed for continuous rigid 
foam slab-stock production. A 
panel with urethane foam backing 
up a thin brick veneer has also 
been developed. Polyesters, poly- 
ethers, and castor oil will all share 
in the market for structural uses 
of urethane. 

An interesting use for rigid ure- 
thane foam is a temporary mili- 
tary housing which serves as an 
electronic equipment shelter. The 
unit, made of aluminum sheets 
with a foam core, weighs 350 lb., 
holds 2500 lb. of electronic equip- 
ment, and can be air-lifted or 
sling-carried by helicopter. 

Since rigid foam can be easily 
fabricated with saws and other 
conventional equipment, it would 
appear to be a natural product for 
do-it-yourself structural uses, 
where a slab of urethane foam is 
nailed or glued to thin veneers— 
such as plywood—to provide 
structural strength and insulation. 
Uses would not be confined to 
building panels, but could also in- 
clude ceiling tiles, roof insulation, 
doors, etc. 

Packaging: The varying com- 
pression-deflection characteristics 
which can be formulated in poly- 
ester and polyether foams, make 
urethanes a very versatile pack- 
aging material. At the moment, 
most applications are in the mili- 
tary and electronics equipment 
fields, where the object which is 
to be protected is frequently en- 
cased in a polyethylene bag and 
urethane is foamed around it. In 
effect, the electronics part, for ex- 
ample, is its own mold. For some 
applications, elaborate molds 
made of relatively inexpensive 
materials such as wood, are used 
to produce contours that will cra- 
dle the objects. When coated with 
a release agent, these molds are 
ready for reuse within a very 
short time after the foam has 
cured. The high load-bearing ca- 
pacity of urethanes is exemplified 
by a protective packaging appli- 
cation developed by Thiokol, 
where less than 6 in. of rigid foam 
supports an 8-ft. metal cylinder 
having a diameter of 3 ft. and 
weighing more than a ton, result- 
ing in significant savings in freight 
costs and storage space. Other 


important properties provided by 
urethane for packaging applica- 
tions include slip-proof character- 
istics and thermal stability. 

Although the cost per board foot 
of urethane foams is high com- 
pared with such packaging mate- 
rials as curled hair, wadding, pa- 
per, etc., economic advantages are 
being obtained by ingenious use 
of all the properties of these 
foams. The versatile fabricating 
methods, which include die-cut- 
ting, laminating, spraying, wrap- 
ping, and foaming-in-place, make 
it possible to engineer packages to 
provide maximum protection with 
the minimum in weight and vol- 
ume. Consequently, fabricating 
distributors with imagination and 
some technical knowledge of the 
packaging field can find volume 
markets which have not been 
tapped in many areas of the coun- 
try. 

Consumer products: The trend 
toward larger carpeted areas and 
wall-to-wall covering encourages 
the use of underlayment, for which 
thin sheets of flexible urethane are 
particularly suitable, because they 
provide cushioning, are non-skid- 
ding and, since properly formu- 
lated foam does not mat down, it 
imparts a luxurious feel even to 
less costly carpeting. This market 
is expected to grow from a little 
over 1 million lb. used in 1958 to 
3 million lb. in 1963. However, if a 
material can be produced that sells 
for around 80¢/sq. yd. to distrib- 
utors, instead of the present price 
of $1.25 to $1.50, the potential 
might be two to three times 
greater. 

An interesting specialty product 
consists of a coarse open-cell 
foam, similar to curled hair in 
texture and having between 10 
and 30 cells per linear inch, which 
is used as a washable filtering ma- 
terial for air conditioners, ven- 
tilating equipment, etc. The open 
cell structure of the foam, the 
material’s ability to provide air 
filtration without moisture ab- 
sorption, and the possibility of 
eliminating frames, are of special 
advantage. 

Polyester-based flexible foam 
is widely used for household prod- 
ucts for such applications as iron- 
ing board pads; dish mops; clothes 
brushes; squeegees; etc. Toys and 
novelties are other markets. 
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The most widely produced vinyl 
foam today is the open-cell, flexi- 
ble foam made from PVC resins 
or copolymers. It resembles latex 
foam rubber and open-cell, flexi- 
ble polyurethane, but also pos- 
sesses important characteristics 
which differ from each of them; 
e.g., vinyl foam is a thermoplastic 
while the other flexible foams are 
thermosetting. Closed-cell, flexi- 
ble foam resembles closed cellular 
rubber foams although it offers 
added advantages in the aging, 
chemical resistance, and fire re- 
sistance properties of all vinyl 
materials. Closed-cell, rigid vinyl 
foam is analogous to foamed sty- 
rene, cellular cellulose acetate, 
and rigid polyurethane foams. The 
rigid foams which are being used 
for flotation purposes, such as 
buoys, throw rings, floats, etc., 
have little in common with the 
flexible vinyl foams now being 
widely used for cushioning and 
padding. 

The flexible, open-cell foams 
are usually produced by incorpo- 
rating an inert gas with the liquid 
plastisol under pressure, releasing 
the mixture to the atmosphere, 
and curing the resultant foam. 
Closed-cell foams, both rigid and 
flexible, are normally made by in- 
corporating a blowing agent which 
decomposes at fusion temperature, 
releasing gases (usually nitrogen) 
during the gelling and fusing pe- 
riod. Each of these types of vinyl 
foam formulations will be dis- 
cussed below. 


Open-cell foam 


Open-cell, flexible foams are 
most commonly produced by a me- 
chanical process whereby an inert 
gas, usually carbon dioxide, is 
mixed directly with the plastisol 
under pressure. In this process, 
which produces foam in commer- 
cial quantities,’ specially prepared 
plastisols are metered into a con- 
tinuous mixing unit and are agi- 
tated under pressure. The amount 
of gas absorbed can be varied by 
regulating the temperature and 
pressure at which this mixing 
takes place. When the mixture is 
*Mer.. Vinvl Foam Div., Union Carbide Plas- 
ties Co., Div. of Union Carbide Corp., 796 


Frelinghuysen Ave., Newark 12, N 
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allowed to escape through the noz- 
zle at atmospheric pressure, it 
foams and the reaction is very 
similar to that by which instant 
shaving lather is produced from an 
aerosol can. 

Vinyl foam may be produced by 
this method as either molded or 
slab stock. In producing the 
molded stock, the plastisol-gas 
mixture is injected directly into 
the mold as foam. The mold is 
then heated to fusion tempera- 
tures (approximately 360° F.) in 
a conventional circulating hot-air 
oven. When fusion of the mixture 
is complete, the mold is air cooled, 
opened, and the finished piece is 
stripped out. Density of products 
so made range from 3 to 5 Ib. per 
cu. ft. 

Slab stock is produced by dis- 
charging the plastisol-gas mixture 
onto a moving belt which carries 
the foam through the high-fre- 
quency fusion oven and then 
through a conventionally heated 
postfusion oven. This last step 
compensates for exterior heat 
losses during high frequency radi- 
ation. After cooling, the foam can 
be cut into standard lengths for 
shipment. If sheet stock is desired, 
the slab may be sliced horizontally 
into thickness of 1/16 to 4 in. 
and wound on rollers. Sheet stock 
is manufactured up to 56 in. wide 
and as long as 35 feet. 

Properties: During the manu- 
facture of open-cell vinyl foam 
many modifications in the foam 
can be made by changing the plas- 
ticizer-to-resin ratio, or control- 
ling the temperature at which the 
gas and the plastisol are mixed. 
The latter will modify the foam 
density while the addition or re- 
duction of plasticizer increases or 
reduces the resiliency of the foam 
at a given density. 

To meet the requirements of 
one of the largest markets—furni- 
ture cushioning and padding — 
vinyl foam offers comfort and 
durability. Cushions molded from 
open-cell vinyl foam have proved 
to be soft and resilient without 
bounciness and have been widely 
accepted by the furniture indus- 
try. The retention of original di- 
mensions and maintenance of load- 
carrying ability are of prime im- 


portance in all types of seating 
applications. Vinyl foam takes 
minimum permanent set, and is 
remarkably resistant to shrinkage 
and loss of compression. 

Properly fused, the foam ex- 
hibits outstanding aging and stress 
characteristics. It does not oxidize, 
dry out, or harden and is not sub- 
ject to hydrolysis during long pe- 
riods of high humidity and heat. 

Flame resistance is another fea- 
ture which has accounted for 
vinyl foam’s popularity. The ma- 
terial is self-extinguishing, has 
passed A.S.T.M. D-1692 and MIL- 
R-0020092C (Ships) Class I, and 
its heat distortion point is approx- 
imately 220° F. 

Of course, the foam also has 
vinyl’s inherent resistance to most 
inorganic acids, alkalies, oils, 
greases, aliphatic hydrocarbons, 
and alcohols. Fabricated in white 
or in color, it has shown no ten- 
dency to fade or darken during 
use. 


Fabricating open-cell foam 


Because vinyl foam is a thermo- 
plastic, it lends itself to many un- 
complicated fabricating procedures 
including electronic heat sealing, 
embossing, printing, and wire cut- 
ting techniques. It is easily bonded 
and will laminate to films, fab- 
rics, and cloth by the application 
of heat. 

Electronic heat sealing: Sheets 
of open-cell vinyl foam are readily 
and inexpensively fabricated into 
finished products with electronic 
heat sealing equipment. The only 
fixed investment is a heat sealing 
press and an air compressor. The 
dies for this machine are inexpen- 
sive, ranging as low as $50, and 
standard heat sealing units can be 
used to form such varied end 
products as sponges, brushes, sun 
visors, arm rests, etc. Tear-seal 
dies may also be used to eliminate 
expensive die-cutting and trim- 
ming steps. 

Core- and_ contour-molding: 
For full details, see p. 360. 

Slab or sheet trimming: De- 
sign requirements for furniture 
and transportation seating often 
prevent the use of thick molded 
cushions. Instead, slabs or sheets 
of vinyl foam can easily be 
adapted to these applications, since 
they can be trimmed to size with 
conventional slicing or splitting 
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operations. The fire resistance of 
vinyl foam plus its comfort has 
promoted many such applications. 


Open-cell foam applications 


Within the past year, molded 
vinyl foam cushions have been in- 
corporated into several popularly- 
priced furniture lines. The inher- 
ent light weight, ease of cleaning, 
and durability of these contoured, 
cored, fully reversible, vinyl cush- 
ions have allowed them to suc- 
cessfully replace many older, more 
conventional materials in the 
large-volume furniture market 
for flexible foams. 

Because the flexibility and re- 
silience of vinyl foam can be con- 
trolled quite easily during the 
manufacturing process, cushions 
of identical appearance can have 
markedly different cushioning 
characteristics. This provides a 
measure of versatility for the 
cushion manufacturer. 

Vinyl foam takes minimum per- 
manent set and does not shrink; 
therefore, it is ideally suited for 
use with well-designed upholstery 
material. Of course, the biggest 
advantage to a furniture manu- 
facturer is the lower cost of vinyl 
foam for cushioning and padding. 

The use of vinyl foam sheets has 
also proved very applicable for 
specialty items such as lint 
brushes, sun visors for automo- 
biles, cushioned foot pads, and 
similar end products. 


Closed-cell foam 


In discussions of closed-cell 
vinyl foam, it is convenient to 
classify the foams according to 
density. Applications requiring 
relatively low density (3 to 10 
Ib./cu. ft.) are commonly manu- 
factured by a process called pres- 
sure-blowing or  closed-mold 
blowing. The most important 
blowing agents used in the rigid 
or semirigid vinyl foam proc- 
esses are nitrogen-producing com- 
pounds, and generally, this gas is 
released by a chemical decomposi- 
tion caused by heat. Thousands of 
tiny bubbles are formed within the 
plastisol and foam is produced. 

Closed-mold blowing: This tech- 
nique utilizes a sealed mold in 
which relatively thick sections of 
closed-cell vinyl foam are pro- 
duced. The expansion may be 
completed outside the mold, but 
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the foam usually retains the de- 
tails and proportion of the mold. 

Of course, caution must be 
exercised because of the pressure 
build-up within the mold. An im- 
properly stabilized vinyl system 
may break down, and this added 
pressure must be taken into con- 
sideration during the calculation 
of a safety factor. A typical mold- 
ing cycle starts with the mold, 
filled with the unexpanded plasti- 
sol paste, clamped in a steam- 
heated press. The cycle may range 
from 15 to 25 min. at 320 to 350° F. 
Following this fusion period, the 
closed-mold is cooled. The center 
of the plastic mass should be well 
below 200° F. before the mold is 
opened; otherwise, rupture of the 
soft stock may occur. 

The piece at this point is par- 
tially expanded, and it is brought 
to its maximum expanded size by 
heating for approximately one 
hour at temperatures of about 
220° F. Additional annealing may 
be advantageous and is usually 
accomplished by maintaining the 
piece at temperatures of from 130 
to 150° F. for several hours. 

Foam sections produced by this 
closed-mold technique are neces- 
sarily limited in size. The foam 
can, however, be easily sliced. 

Where large sections of rigid 
foam are required, the user will 
probably look to atmospherically 
blown foams although these will 
usually have medium to high den- 
sity (10 to 45 Ib./cu.ft.). 

Foam thus produced usually 
contains a large percentage of 
interconnecting cells although 
manufacture of closed-cell foams 
is sometimes possible. Because of 
this, if finished products require 
optimum flotation or insulation 
properties, closed-mold  tech- 
niques instead of atmospheric 
blow are used. 

The atmospheric method in- 
volves casting plastisol into an 
open mold or coating a web with 
vinyl dispersions into which a 
blowing agent has been mixed. 
The material is then fused at tem- 
peratures of 330 to 400° F. and 
allowed to expand at atmospheric 
pressure. The blowing agent-plas- 
tisol ratio in this process is gen- 
erally much lower than in the 
closed-mold method. 

Two systems are commonly 
used for producing atmospheri- 


cally blown closed-cell vinyl 
foams and are called post-fusion 
and pre-fusion expansion tech- 
niques. The first utilizes a blowing 
agent which decomposes at the 
fusing temperature while the lat- 
ter involves less stable agents that 
will decompose completely at 
temperatures near 175° F. and 
slowly produce gas even at room 
temperatures. This process can be 
marketed as a two-package prod- 
uct; the buyer mixes the ingredi- 
ents just prior to use. 

Post-fusion allows the plasti- 
sols to be applied by spraying, 
knife or roller coating, hot or cold 
dipping, slush molding, and cast- 
ing. The post-fusion process thus 
permits gaskets to be foamed in 
situ for refrigerator doors and 
drum liners. The excellent sealing 
and weather resistance available 
from these closed-cell foams have 
made them popular as weather 
stripping. 

The pre-fusion technique pro- 
duces closed cell vinyl foams with 
excellent cell structure. The den- 
sities range up from 10 lb./cu. ft. 


Properties and uses 


Foams produced by both the 
pressure-blow and atmospheric- 
blow methods can be varied from 
rigid to flexible by the adjustment 
of the plasticizer content. Some 
rigid closed-cell vinyl foams have 
excellent shock-tear-abrasion re- 
sistance and are also relatively 
unaffected by the action of most 
oils, salt water, and acids. These 
closed-cell foams have a K factor 
of about 0.27 and should find use 
as insulation materials. 

Semirigid closed-cell foams 
have already been used widely 
for marine applications such as 
boat fenders, life buoys, fish net 
floats, and kick boards. This ma- 
terial has also been used as in- 
sulation and should find increased 
use in such areas as refrigerator 
rooms, trucks, and railway cars. 

Flexible closed-cell foams are 
also noted for their buoyancy and 
insulating values. They have been 
used in protective wear, i.e. hel- 
mets, shoulder pads, and knee 
pads. Perhaps a more spectacular 
use is their incorporation in sur- 
vival suits. Innersoles for shoes, 
molded grommets, and molded 
earphone pieces are other applica- 
tions worthy of note. 


FOAMED PLASTICS 


EXPANDABLE POLYSTYRENE 


Expandable polystyrene is pro- 
duced as free-flowing beads con- 
taining an integral expanding 
agent. When exposed to heat, these 
beads will expand to over 60 times 
their original volume—to as low 
as 1 lb./cu. foot. 


Properties 

Unique properties of the foam 
are: closed-cell con- 
trollable density, low thermal 
conductivity (K factor), low water 
absorption, low water vapor per- 
meability, 


structure, 


excellent 
dielectric characteristics, and all- 
around adaptability. It is dimen- 
sionally stable at ambient tem- 
peratures up to 175° F., it resists 
acids, alkalies, and the lower alco- 
hols, but is susceptible to attack 
by polystyrene solvents such as 
ketones, esters, and aromatic hy- 


toughness, 


drocarbons. 

The foam does not embrittle at 
low temperatures. Unnotched im- 
pact tests on specimens at a density 
of 2 lb./cu. ft. stored at —100° F. 
for 48 hr. indicated no loss in im- 
pact resistance. 

The K (coefficient of 
thermal conductivity) of the foam 
is 0.242 at 2 lb./cu. foot (A.S.T.M. 
test method C-177-45). The K fac- 
tor varies somewhat with density 
with a minimum value between 1 
and 2 lb./cu. foot. 

The water absorption of the foam 
is extremely low because of the 
non-interconnecting cell structure. 
The water absorption, after 48 hr. 
immersion under hydrostatic pres- 
sure equivalent to 10 ft. of water, 
is less than 0.9% by volume. 

The very low water vapor trans- 


factor 


mission rate is 1.0 to 1.7 grains 
hr./sq. ft./in. of thickness/in., Hg 
vapor pressure difference (by 
A.S.T.M. method C-355-54T). 

Self-extinguishing grades of ex- 
pandable polystyrene meeting the 
requirements of A.S.T.M. test No. 
D-1692-59T are now commercially 
available. 


Applications 


One of expandable polystyrene’s 
early —and__still-growing — uses 


was in the manufacture of toys, 


novelties, and displays. Silk- 
*Technical director, Expandable Polystyrene 
Development Dept Plastics Div., Koppers 


Co., Ine Monaca, Pa 


EXPANDABLE POLYSTYRENE 


By W. J. GORT 


screened, dry-colored, and art- 
fully beribboned articles in this 
category have found popular suc- 
cess. 

Expandable polystyrene has also 
found a ready market in low-cost, 
low-temperature insulation, e.g. 
low-temperature pipe insulation. 
Board insulation is finding enthus- 
iastic acceptance for the construc- 
tion of freezers. 
Refrigerator drip trays, freezer 
evaporators, evaporator supports, 
and liner shields of expanded 
polystyrene are being extensively 
used in the refrigeration industry. 

Low-density expanded polysty- 
rene has also proven applicable for 
consumer, industrial, and military 
packaging. Its strength, water 
resistance, and insulating quali- 
ties, for example, have led to its 
use for shipping containers for 
whole blood, plasma, and perish- 
able drugs. Delicate instruments 
and intricate parts are cushioned 
effectively by dunnage molded 
from the beads. 

One of the most interesting 
packaging applications of expand- 
able polystyrene has been found 
in combining its use with corru- 
gated board and cartons and wire- 
bound boxes. Expandable polysty- 
rene inserts in combination with 
corrugated boxboard have been 
used to package electric starters 
and switches and are reported to 
reduce the cost and the weight, as 
well as the volume of space re- 
quired in storing and shipping of 
the final articles. The use of a 
molded package in combination 
with a wire-bound box was also 
introduced in packaging of acid 
carboys. This application is ex- 
pected to be extended to many 
other glass packaging uses. 

Foamed polystyrene core box- 
board has recently appeared on 
the market. offering greatly in- 
creased wet strength, excellent 
insulation, and enhanced cushion- 
ing over conventional materials. 


coolers and 


Sandwich constructions in which 
the expandable polystyrene is 
foamed at controlled densities be- 
tween sheets of plastic, plywood, 
or aluminum show promise in 
the construction field. 

A development plant for the 
production of sandwich panels 


with expandable polystyrene cores 
went on stream in 1960 and is 
currently producing panels for the 
home building industry. 

Expandable polystyrene also has 
exceptional buoyancy characteris- 
tics and “in-place” moldings are 
already being used in boats, buoys, 
etc., to replace air tanks, Punctur- 
ing such molded pieces will not 
affect their buoyancy characteris- 
tics. 

Expandable polystyrene has 
found novel use in molding of 
cosmetic jars and powder boxes. 
One major supplier of these arti- 
cles introduced its products in 
the new package during 1960. 

This year also saw the first com- 
mercial applications of the new 
extruded expandable polystyrene 
sheet. A thin band of extruded 
sheet has been laminated to a 
paper drinking cup to provide in- 
sulation against the heat of hot 
coffee and other hot liquids. Also 
added to the new field of expand- 
able polystyrene has been the use 
of extruded sheet for packaging 
purposes. One manufacturer has 
introduced a wide variety of thin 
sheets of extruded expandable 
polystyrene to be used for decora- 
tive overwraps and other wrap- 
ping applications. The extruded 
expandable polystyrene film and 
sheet has been embossed, metal- 
ized, and otherwise treated to give 
it some significant novelty in the 
wrapping field. Vacuum forming 
of this material also can be ex- 
pected to provide new applications 
for the thin expandable material. 
Such applications include plates, 
cups, meat trays, and other articles 
of this type. 


Techniques 


Foaming expandable polysty- 
rene beads ordinarily comprises 
two discrete steps: 

1) Unconfined heat pre-expan- 
sion of the virgin beads (the trans- 
lucent beads assume a spherical 
shape and become white in color); 
and 2) further heat expansion of 
the pre-expanded beads within the 
shaping confines of a mold to pro- 
duce a smooth-skinned, closed- 
cell foam of controlled density, 
registering every mold detail. 

Extrusion and virgin bead mold- 
ing are the chief exceptions to 
this two-step operation. 

A new technique in extremely 








high-volume, thin-wall molding 
has made possible an insulating 
foam plastic cup which is competi- 
tive with paper cups for hot and 
cold liquids. 

Pre-expansion techniques: Batch 
pre-expansion is suitable for pre- 
paring small quantities of the 
beads for experimental purposes, 
if close control of the pre-ex- 
panded density is not critical. In 
such instances a common infra- 
red heat bulb is mounted 4 to 5 
inches above a tray and the beads 
are distributed in a thin layer 
over the bottom of the tray and 
allowed to expand. 

In all the other techniques de- 
scribed below, the beads are pre- 
expanded to the approximate re- 
quired density to ensure uniform 
expansion in the finished product. 

The most successful and adapt- 
able method of pre-expansion 
utilizes continuous expansion by 
means of steam.! In this process, 
the unexpanded beads are fed 
continuously by aspirating with 
steam into a drum. Revolving 
agitators prevent fusion within 
the drum. Pre-expanded beads 
emerge continuously from the top 
of the pre-expander and are con- 
veyed by air to suitable storage 
bins. This method permits con- 
trolled production of densities be- 
tween 1 Ib./cu. ft. and 20 Ib./cu. 
ft. at high rates. One available 
model, with a 200-gal. tank, and 
operating continuously, can pre- 
expand 300-lb.-per-hour at the 
1-lb. density. A new steam pre- 
expander, developed by another 
machine manufacturer, reportedly 
results in equal expansion of each 
bead and is said to permit a den- 
sity control as close as one ounce 
by volume. 

Radiant (infra-red) heat ex- 
pansion utilizes an endless con- 
veyor belt which passes a layer of 
raw beads under a bank of elec- 
tric heating elements. The slower 
the belt speed, the lower the den- 
sity of the product. Limitations of 
this process are low production 
rates; a minimum pre-expanded 
bulk density of 2 lb./cu. ft.; and 
some fire hazard. 

Hot water and oven pre-expan- 
sion are mainly suitable for labo- 
ratory applications. In the first, 
beads are submerged in boiling 


‘Patent has been applied for by Koppers 
Co., Ine. 


water and kept slurried by a stir- 
ring device; in oven pre-expan- 
sion, beads are sprinkled on a tray 
which is then placed in an oven at 
approximately 275° F. 

Prior to molding, the pre-ex- 
panded beads are generally “aged” 
or stored to permit stabilization of 
air pressure within the bead cells. 
The length of storing time varies 
inversely with the density and 
amounts to between 4 and 48 hr. 
for a 1 lb./cu. ft. density. At least 
one machine manufacturer hopes 
to eliminate this step in the pro- 
duction cycle. 


Molding Techniques 


Expandable polystyrene can be 
molded by several different mold- 
ing techniques: steam _ chest; 
steam probe; autoclave; conduc- 
tion heating; and high-frequency 
heating. The selection of the 
proper method depends on a va- 
riety of factors, including the size, 
configuration, density or maxi- 
mum thickness of the finished 
part, and the volume of produc- 
tion. Steam chest molding is the 
most common technique employed. 

Steam chest: In this method, 
steam is introduced directly into 
the mold cavity through holes 
drilled through the mold from the 
steam chest into the mold cavity, 
or by other means, such as core 
box vents. Single- and multiple- 
cavity molds with steam chests 
are suitable in hydraulic or air 
cylinder clamping presses. They 
may also be used without presses, 
if a suitable clamping method is 
provided on the mold. 

Autoclave: Certain articles are 
successfully formed by exposing 
a filled, perforated mold to steam 
within an autoclave. This method 
allows for cooling outside of the 
autoclave and therefore permits 
high production rates, but with a 
higher mold cost. 

Steam probe: For most foam- 
ing-in-place applications, sand- 
wich construction, or various large 
area, thick-section applications, 
steam probes are used for steam 
introduction into mold cavities. 
Aluminum, brass, or copper tubes 
are sealed at one end and perfo- 
rated. The other end is attached 
to a flexible hose or a multiple 
probe header. The cavity, or mold, 
is filled with pre-expanded beads 
of the required density, probes are 


withdrawn immediately and ex- 
pansion of the expandable poly- 
styrene fills the space previously 
occupied by the probe. Air, water 
spray, or water immersion cooling 
may be used with this technique. 
More complete details on the 
steam probe technique can be 
found under “Molding Expand- 
able Polystyrene,” p. 360. 

Conduction heating: This meth- 
od involves the use of molds which 
do not provide for direct intro- 
duction of steam into the cavity 
from the steam chest. This method 
is suitable for uniform thin-wall 
moldings, but is not recommended 
for wall thickness greater than 14 
inch. 

Radio frequency molding: New 
techniques have been developed 
for molding expandable polysty- 
rene by using radio frequency 
as the source of heat.! This tech- 
nique, utilizing inexpensive plas- 
tic molds, is recommended for 
small-volume runs which would 
not justify the cost of metal molds 
and, in certain cases, where con- 
ventional steam or probe methods 
are not practical. 

A more detailed discussion of 
molding techniques can be found 
on p. 360. 


Extrusion 


Extrusion: Tubing, film, and 
sheet of varying densities can 
be produced using conventional 
blown film extrusion equipment. 
The extruder is equipped with 
specially designed dies and blown- 
film take-off equipment which are 
intended to control expansion, 
width, and densities of the end 
product. 

The extruded product is non- 
friable, the surface presenting a 
smooth, even appearance with the 
absence of individual bead forma- 
tion. Conventional extruders with 
low compression screws and high 
L/D can be used with special 
formulations.! 

The extruded sheet may be 
formed continuously as it comes 
from the extruder, before it cools 
completely, by vacuum forming or 
by compression molding. The ex- 
pandable polystyrene sheet may 
also be vacuum formed in conven- 
tional equipment into a variety of 
shapes. For best results, the depth 
of the draw should not exceed 
the width of the opening. 
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EXPANDED POLYSTYRENE 


By expanding polystyrene up to 
40 times in volume, expanded 
polystyrene is produced in the 
form of boards, planks, and logs. 
It is available commercially in the 
following forms: standard, white 
Styrofoam! 22; self-extinguishing, 
blue Styrofoam 33; and floral 
green Styrofoam 22—all with an 
average density of 134 to 2 lb. 
cu. foot. Also available are me- 
dium-density Styrofoam HD-1 at 
an average density of 2% lb. 
cu. ft. and high-density Styrofoam 
HD-2, with an average density of 
about 4% lb./cu. foot. 

Because of the material’s excel- 
lent insulation and water resist- 
ance properties, a special material 
for the roofing industry is now 
commercially available. Roofmate,! 
which is made up of an expanded 
polystyrene foam core wrapped in 
asphalt-laminated kraft paper, is 
obtainable in 2 by 4 ft. boards and 
several thicknesses. Another form 
of expanded polystyrene is a black 
perimeter insulation material, 
Scorbord!, which is prescored to 
permit rapid installation. 


Properties and uses 


Among the attributes that make 
polystyrene foam useful for ther- 
mal insulation in building con- 
struction is a compressive strength 
high enough to permit the placing 
of concrete or metal floors di- 
rectly over the material without 
additional support. The unicellu- 
larity of the foam prevents the 
absorption of water or water vapor 
and insures against any decrease 
in insulating efficiency. This is of 
great importance where freezing 
temperatures are encountered. 

The low thermal conductivity, 
good structural strength, and 
rough surface texture of polysty- 
rene foam facilitates its use as a 
combination insulation and plaster 
base in residential masonry con- 
struction. Direct plastering over 
the foam is entirely practical; the 
surface requires no preparation. 

The high shear-strength of poly- 
styrene foam makes it an excel- 
lent core material for sandwich 
panel _ construction, 
where a_ lightweight 
panel is required. 

* Plastics Technical Service, The Dow Chem 


ical Co., Midland, Mich. 
1 Trademark of The Dow Chemical Co. 


especially 
insulating 


EXPANDED POLYSTYRENE 
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These same _ insulation and 
strength properties make it widely 
accepted for use in refrigerated 
truck bodies and railroad cars. It 
is used in the walls, floors, and 
ceilings of these vehicles. 

Packages and display platforms 
fabricated from polystyrene foam 
offer both a pleasing appearance 
and a measure of protection for the 
contents. The foam will absorb 
considerable shock on impact and 
can be used to protect fragile arti- 
cles in shipping and warehouse 
handling. 

Polystyrene foam is used ex- 
tensively in the field of buoyancy 
because of its light weight and 
closed-cell structure. With a buoy- 
ancy factor of 55 lb./cu. ft., it is 
used by boat manufacturers to 
replace airtight compartments and 
by manufacturers of life rafts, 
swimming rafts, aquaplanes, navi- 
gation buoys, and floating docks. 
The combination of superior ther- 
mal insulating and buoyancy prop- 
erties are used to full advantage 
in the construction of tankers and 
passenger ships. 

The floral field finds the foam 
useful because of its light weight, 
attractiveness, colorability, and 
the fact that its cellular structure 
holds the stems of flowers firmly 
in place. The display and novelty 
field uses the foam for holiday 
decorations, window and counter 
displays, carvings, and signs. 


Fabricating the foam 

The foam can be cut with con- 
ventional hand or power wood- 
working tools. As examples, sym- 
metrical objects may be fabricated 
by feeding a flat blade having the 
desired contour into a rotating 
piece of foam, or a piece may be 
hollowed out with a flat blade 
router. Nonsymmetrical pieces are 
either carved by hand or on a 
multiple woodcarving machine. In 
any type of mechanical cutting, it 
is generally most satisfactory to 
operate the moving part at high 
speed using a slow feed. 

Plain and curved surfaces may 
be cut with an electrically-heated 
wire. In using this method, a piece 
of the foam is fed into a shaped 
Nichrome wire or ribbon that is 
held at a temperature just below 
red heat. 


Thin sections of the foam can be 
successfully die cut. Either a 
heated melting-type cutter or a 
shear-type cutter may be used, 
depending on the piece being fab- 
ricated, 

Fabricating areas should be 
equipped with adequate ventila- 
tion systems to remove the blow- 
ing agent, methyl chloride, re- 
leased on cutting through the cells. 


Bonding the foam 


Polystyrene foam may be suc- 
cessfully bonded to itself and to 
most other materials, including 
masonry, wood, cloth, paper, glass, 
and metal. There are many factors 
to be taken into account, however, 
when selecting the proper adhe- 
sive. 

Drying-type (setting by evap- 
oration of a liquid) adhesives con- 
taining active solvents, which at- 
tack styrene, such as aromatic and 
chlorinated hydrocarbons, ketones, 
and esters, are generally not satis- 
factory for use with polystyrene 
foam. 

Adhesives containing nonsol- 
vents for polystyrene, such as 
water and the lower alcohols, are 
satisfactory in applications where 
the solvent can evaporate. This 
group includes the many water- 
dispersed emulsion and latex types 
of adhesives. They are generally 
suited only for bonding the foam 
to vapor-porous materials, e.g., 
wood, masonry, paper, and cloth. 
However, they can be used on 
nonporous materials if sufficient 
time is allowed to permit the ad- 
hesive to dry partially before the 
bonding surfaces are joined, or 
where spot or serrated application 
gives sufficient bond strength. 

Adhesives containing naphtha 
as a solvent can often be used if 
caution is observed. These adhe- 
sives should be applied to mate- 
rial to which the foam is to be 
bonded and most of the solvent 
allowed to evaporate before the 
foam is finally put in place. 

Cold-setting types of adhesives 
that harden and set by a chemical 
process are generally well suited 
for bonding polystyrene foam. It 
is important, however, to test 
whether the adhesive will bond to 
the material to which the foam is 
to be adhered. The adhesives in 
this group include water-reactive 
materials (portland cement, plas- 
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ter of paris, etc.), and the types 
that set by polymerization and/or 
oxidation (epoxies, phenolics, re- 
sorcinols, ureas, etc.). 

Polyester resins containing sty- 
rene monomer are not satisfactory 
unless the foam is _ protected 
against the solvent action of the 
monomer. 

Hot-melt adhesives, usually as- 
phalt or wax-based materials, may 
be used if they have a workable 
fluidity at temperatures below 
300° F. The foam distorts when 
subjected to prolonged exposure at 
170° F. It can, however, be im- 
mersed in a molten adhesive for a 
short time, long enough to obtain 
a coat of adhesive. The maximum 
temperature is 300° F. 

Many types of surfacing mate- 


rials can be applied and adhered 
to polystyrene foam because of its 
tough surface. Plaster, pulp plas- 
ter (for lighter weight) and rub- 
ber- and asphalt-based water- 
dispersed weather coatings can be 
applied directly on the foam. 
Epoxy resins are also excellent 
surface coatings for the foam and 
can even be reinforced with glass 
fibers for added strength. 

The foam can be painted to 
practically any desired color. Care 
should be taken, however, to see 
that the solvent used in the paint 
is not one that will attack polysty- 
rene foam. In general, paints used 
should be based on film formers 
that are dispersible or soluble in 
aliphatic hydrocarbons, alcohol, or 
water. 


CELLULAR POLYETHYLENE 


Cellular polyethylene is a natural 
polyethylene which contains a 
great number of small isolated 
cells filled with inert gas. It is 
produced by heating an expand- 
able compound until the resin 
softens and the blowing agent 
particles, dispersed throughout 
the resin, release tiny volumes of 
gas at a great number of points 
within the mass. 

Cellular polyethylene is nor- 
mally produced at densities of 
about half that of the base resin: 
"Product Development Engineer, Union Car 


bide Plastics, Division of Union Carbide Corp 
270 Park Ave., New York 17, N.Y 


at this density it retains many of 
the properties of polyethylene— 
chemical, moisture and abrasion 
resistance, plus flexibility and 
toughness. Some physical proper- 
ties of solid and cellular poly- 
ethylene wire insulation are given 
in Table I, below. 

Cellular polyethylene finds use 
as primary insulation for commu- 
nications cable (coaxial cables and 
television lead-in wire), because 
its good electrical characteristics, 
at all frequencies up to 10! cycles 
per sec., hold line losses and elec- 
trical attenuation to a minimum. 





TABLE |: Typical properties of cellular polyethylene insulation 








Solid Cellular 
Property polyethylene polyethylene 
Tensile strength’, p.s.i. at 23°C. 2180 670 
Elongation’, % 600 310 
Dielectric strength A.S.T.M. D-149-55T 
Short time at 0.125-in. thickness, v./mil 550 220 
Step by step at 0.125-in. thickness, v./mil 500 190 
Specific gravity, 23/23°C. 0.92 0.42 
Mandrel bend’ at —55°C. & 2X O.K. O.K. 
Dissipation factor at 1 kc. 0.00020 0.00030 
10 ke. 0.00020 0.00035 
50 ke. 0.00020 0.00035 
Dielectric constant at 1 kc. 2.28 1.48 
10 ke. 2.28 1.49 
50 ke. 2.28 1.50 
Compression loading’, p.s.i. 1550 450 
32-mil specimen stripped from No. 14 AWG wire 
“Test made on a No. 14 AWG wire with a 93-mil polyethylene coating 


*Test made on a No. 14 AWG wire with a 32-mil polyethylene coating 
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Spraying is the most satisfactory 
technique for coating the foam but 
brushing and dipping are often 
used with good results. 

Water-based paints are most 
successful for applying a colored 
surface to the foam, although the 
resulting surface is not glossy and 
two or three coats are sometimes 
necessary to cover surface cells. 

Coatings of varying hardness 
and flexibility may be formulated 
from alcohol-soluble, film-forming 
materials, such as ethyl cellulose, 
shellac, and polyvinyl acetate. 
These coatings provide tough 
protective surfaces and also may 
be pigmented or dyed to give 
glossy colored surfaces. The foam 
can also be colored by using water 
or alcohol-soluble dyes. 


By B. B. PUSEY* 


The lower dielectric constant of 
cellular polyethylene permits the 
space between conductors to be 
reduced without increasing the 
characteristic impedance. Conse- 
quently, 1) attenuation may be 
reduced by increasing the size of 
the inner conductors without in- 
creasing the over-all diameter; or 
2) weight may be reduced by de- 
creasing the over-all diameter 
without decreasing the size of the 
inner conductors. 

When immersed in water, the 
power factor of cellular poly- 
ethylene increases only slightly 
more than the power factor of 
solid polyethylene; dielectric con- 
stants do not increase significantly 
for either. The unconnected cells 
in cellular polyethylene do not 
become filled with water, be- 
cause of a balancing of external 
and internal vapor pressures; the 
slight weight gain that occurs 
(Fig. 1, p. 353) is due mainly to 
vapor build-up within the en- 
trapped gas, and to absorption by 
residue from the blowing agent. 

The combination of moisture 
resistance, good insulating quali- 
ties, and buoyancy of cellular 
polyethylene insulation made 
floating geophysical cable pos- 
sible. This construction permitted 
using more complicated commu- 
nication systems and signal trans- 
mission over greater distances. 

In the 0.42 specific gravity 
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range, cellular polyethylene has a 
thermal conductivity of about 0.8 
BTU-in/hr.ft.2/°F. Since this con- 
ductivity is high compared to 
commercial thermal insulations, it 
cannot compete in cost, unless its 
other properties provide special 
advantages. For example, the ex- 
cellent and 
low moisture transmission of cel- 


chemical properties 
lular polyethylene suggest its use 
as an insulator for chemical labo- 
and 
boxes. Its relatively low melting 


ratory refrigerators cold 
point restricts its use to applica- 
tions at temperatures below 90° C. 

Cellular the 
form of extruded rod, disks sliced 
from rods, and disks stamped from 


polyethylene, in 


sheeting, has also been used in 
such diverse applications as light- 
weight spacers, bumpers on small 
boats, floats, and bottle cap liners. 


Blowing agent 

Blowing agents used in produc- 
ing cellular polyethylenes 
thermally - sensitive 


are 
chemicals 
which liberate large volumes of 
gas per unit weight within a nar- 
row temperature range. Table II, 
below, gives critical data for two 
commercial blowing agents—they 
are ground to particle sizes of a 
few fine cell 
structure. Properties of blowing 
agents, the liberated gases, and 
the solid residues may all be crit- 
ical. The blowing agent must be 
selected to properties re- 
quired of the resin for fabrication, 
and to meet the service require- 
ments of the finished article. For 
example, a 


microns to assure 


suit 


agent for 
critical electrical applications, the 
gases liberated, and the solid resi- 
due must be non-hygroscopic and 
as non-polar as possible. For food 
containers, blowing agents and 
their residues must be non-toxic. 
In decorative sheets, color stabil- 


blowing 


ity of residues is an absolute ne- 
cessity. 


Extrusion technique 


Extrusion is the most commonly 
used method for forming cellular 
polyethylene. Conventional extru- 
ders are normally used and best 
results are obtained by observing 
these general rules: 1) The time- 
temperature relations within the 
extruder must be adequate to de- 
compose the blowing agent; an in- 
crease in through-put usually ne- 
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ethylene vs cellular polyethylene materials. See discussion on p. 352 


cessitates an increase in extruder 
temperatures, for the same prod- 
uct; 2) Pressures must be main- 
tained uniformly high until the 
extrudate is released from the die 
(premature expansion of the cells 
must be prevented); 3) Extrudate 
viscosity must be maintained at an 
optimum level (high extrudate 
viscosity produces high density, 
low extrudate viscosity produces 
large, interconnected cells, sur- 
face roughness, and accompanying 
cooling problems). 

Optimum conditions for extru- 
sion will, of course, vary with the 
particular extruder and the size 
of the extruded article. A 
few rules concerning equipment 
should also be observed: 

1) Temperature controls for ex- 
truding cellular polyethylene are 
more critical than are controls for 
“solid” products; wide variations 
in temperature will produce signi- 
ficant variations in density. 

2) High compression ratio 
screws, of the  constant-pitch, 
variable-depth type with a 3:4 
flight metering section and length- 
to-diameter ratios of 12:1 or 
greater are recommended. 

3) Dies which are satisfactory 
for extruding “solid” polyethylene 


will generally serve as well for 
cellular polyethylene. 
pressures should remain above 
2000 p.s.i., and land lengths should 
be no longer than the die diame- 
ter. Die openings must be de- 
signed on the basis of required 
expansion, final dimension, 
speed of extrusion. 

4) Conductors should be pre- 
heated to 225° F. or above, when 
cellular electrical insulation is ex- 
truded. Cold conductors promote 
surface roughness, low tensile 
elongation, and high density if the 
compound is chilled before ex- 
panding. 

5) Expansion of cellular extru- 
date is time dependent. As it is 
drawn from the die, wire insula- 
tion expands to a maximum di- 
ameter, and then begins to con- 
tract again as the occluded gases 
become cooler and lower in pres- 
sure. Thin-wall insulation may be 
water-cooled at the point of de- 
sired diameter. However, heavier 
walls require a long stretch of air 
cooling to prevent flattening 
Proper extrudate temperature 
gives a balance between lowest 
density and good forming be- 
havior, in heavy walls. 

Higher densities 


However, 


and 


be ob- 


may 





TABLE Il: Critical data for two commercial blowing agents 





Decomp. 


Chemical Name 


p,p’-oxybis (benzenesulfonyl 
hydrazide) 


Azodicarbon amide 


‘Note: DOP is the present 


temp. range 


150-160° 


185-202 


Vol. gas liberated 


C. 125 cc/gm., in DOP" at 165° C. 


C. 224 cc/gm., in DOP at 230° C. 


testing medium for gas liberation measurement 
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tained by extruding at reduced 
temperatures, thus limiting the 
extent of blowing. Results, how- 
ever, are very difficult to repro- 
duce and the economics are un- 
favorable. If higher densities are 
required, cellular stock can be 
blended with polyethylene which 
does not contain a blowing agent. 

Screw cooling may be necessary 


to prevent overheating of the 
compound. Screw temperatures 
from 20° C. to neutral screw con- 
ditions may be applied. The exact 
desirable temperature varies with 
the extruder and the compound. 
The extrusion process continues 
to be the most common method 
for forming cellular polyethylene. 
The compression molding process, 


LOW-DENSITY CELLULAR POLYETHYLENE 


Cellular polyethylene (as pro- 
duced by the Dow Chemical Co.) 
is somewhat different from the 
foam used for electrical wire cov- 
ering (see p. 352). This new low- 
density polyethylene foam (2 Ib./ 
cu. ft.) retains all of the com- 
monly known properties of solid 
polyethylene (e.g.,) chemical re- 
sistance, moisture resistance, 
toughness, and flexibility) and 
offers the distinct advantage of be- 
ing about 30 times lighter in 
weight than solid material. 


Applications 

Though low-density polyethyl- 
ene foam is a new material, it has 
already found wide acceptance in 
several fields. Because it has a 
buoyancy of 55 lb./cu. ft., this new 
foam is being used as a positive 
flotation medium. Items such as 
boat bumpers, dock fenders, water 
ski belts, swimming aids, life sav- 
ing jackets, and floating toys have 
been produced and have been ac- 
cepted by the public. 

Another interesting use for 


* Plastics Technical Service, The Dow Chem- 
ical Co., Midland, Mich 


polyethylene foam is in the field of 
package cushioning. This material 
has the ability to absorb shocks 
that will bottom out other flexible 
low-density package cushioning 
materials. High-impact absorption 
plus the qualities of chemical in- 
ertness and nondusting appear to 
make low-density polyethylene 
foam an ideal packaging material. 
The automotive industry is us- 
ing low-density polyethylene foam 
in the form of gaskets for tail 
lights, heater housings, and floor 
board seals. Compression resist- 
ance, closed-cell structure, and 
shape retention in thin slices suffi- 
cient to stay in place, enable poly- 
ethylene foam to qualify for this 
exacting application. 
Low-density polyethylene foam’s 
K factor of 0.35-0.40 BTUs /hr. 
sq. ft./° F./in. of thickness places 
it within the useful thermal insu- 
lation range. Polyethylene foam, 
because of its flexibility, is ideally 
suited for wrap-around insulation 
on large tanks and also for small- 
diameter copper tubing. 
Fabricating techniques: Low- 
density polyethylene foam is pro- 





TABLE |: Properties of low-density cellular polyethylene 





Density, Ib./cu. ft. 

Water Resistance 
Capillarity 
Absorption, % by volume 


Water vapor transmission rate, perm. in. 


Resiliency, % rebound 
Tensile strength, p.s.i. 
Thermal conductivity, BTU—in./hr. 
Heat resistance, ° F, continuous use 


Volume change, heat aging at 140° F., % 


Dielectric constant, at 10° c.p.s. 
Dissipation factor, at 10° c.p.s. 
Work energy retention, % at: 

25% deflection 

50% deflection 

75% deflection 


1.7-2.2 


None 


<0.40 
30-35 
20-30 
F. @ 70° F. 0.35 
160 
<1 
1.05 
0.0002 


55 
33 
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which has already prceduced large 
volumes of rubber, vinyl, and 
phenolic foam products, is not in 
widespread commercial use for 
cellular polyethylene. Injection 
molding has also been accom- 
plished for cellular polyethylene 
but is not, as yet, used commer- 
cially to produce cellular poly- 
ethylene articles. 


By W. E. HUMBERT 


duced in the form of large-diam- 
eter rods, small-diameter hollow 
tubing, wide planks, and in thin 
sheet—in white or in color. No 
special techniques are necessary 
to fabricate polyethylene foam 
other than choosing equipment 
suitable for cutting tough flexible 
materials. Cutting with saw blades 
having knife or scalloped edges is 
more satisfactory than cutting with 
toothed edge blades. This results 
in a smooth slicing action rather 
than a scraping or tearing action. 
Foam rubber splitters or textile 
knives as used for cutting stacks 
of cloth are excellent for cutting 
polyethylene foam. Conventional 
band saws and circular saws are 
satisfactory and produce clean 
cuts if driven at high peripheral 
speeds. Holes can be cut in poly- 
ethylene foam by either melting 
with a hot skewer or by drilling 
with a sharp wood auger. The hot- 
wire technique of cutting is 
highly satisfactory, utilizing heat 
to melt through the foam. Simple 
contours may also be formed with 
a hot wire bent to the desired 
shape, but a more satisfactory 
method for shaping polyethylene 
foam is by heat molding. Cored 
molds of a highly conductive metal 
will form smooth contours when 
heated between 250 and 350° F. 
By cooling the mold with water 
after forming, the foamed part is 
stabilized and easily removed 
from the cavity. Steel rule dies are 
useful for cutting one or more 
shaped parts simultaneously. This 
method is particularly advantage- 
ous for producing gaskets and 
other small items. 

Low-density polyethylene foam 
may be adhered to itself and to 
other materials using standard 
techniques. The best bond attain- 
able is by heat welding. This tech- 


FOAMED PLASTICS 


nique takes advantage of the heat 
sealable nature of polyethylene 
and is accomplished by heating 
both surfaces to be joined to the 
fusion point and then bonding and 
permitting to cool. When heating 
is done on a metal surface, a coat- 
ing of Teflon! reduces the foam’s 


1 Trademark of E. I. du Pont de Nemours 
and Co., Inc 


tendency to stick. Rubber-based 
adhesives that are pressure-sensi- 
tive in nature provide good bonds 
to cut surfaces of polyethylene 
foam. Since there is very little 
chemical attraction between adhe- 
sives and polyethylene, the addi- 
tional bonding area of cut cells 
provides mechanical adhesion and 
bonds that are as strong as the 


FOAMED PHENOLICS 


Essentially, there are two types 
of phenolic foam available com- 
mercially: 1) foam which is pro- 
duced in the conventional man- 
ner by a chemical reaction be- 
tween resin and other ingredients; 
and 2) “premixed cellular mor- 
tar,” or “syntactic foam” as it is 
sometimes called, based on micro- 
scopic hollow phenolic spheres 
bonded together with such resins 
as polyester or epoxy in much the 
same way as cement binds gravel 
to form concrete. 


Reaction-type foams 

Techniques: This type of foam 
results from the utilization of the 
“built-in” heat of reaction of the 
phenolic resin to cause vaporiza- 
tion of the small amounts of water 
and solvent present in the mix- 
ture of resin, catalyst, and certain 
modifying agents. During the 
foaming process, the resin changes 
rapidly from a free-flowing liquid 
to an infusible cellular solid. A 
proper balance of reaction and 
expansion results in the formation 
of a foam having a volume as 
much as 200 times greater than 
the original liquid resin. 

In a typical foam formulation, 
a wetting agent, e.g., Tween emul- 
sifier No. 40 (Atlas Powder Co.), 
isopropyl! ether, and a catalyst are 
mixed with the liquid phenolic 
resin. These components are com- 
bined and beaten with an agita- 
tor so that many small bubbles 
are introduced into the resin. 
These bubbles serve as “seeds” 
for the foam formation and in- 
crease the liquid resin volume as 
much as 20 percent. When the 
volume of the solution has in- 
creased about 20%, acid catalyst 
is added to the foamable resin. 





* Union Carbide Plastics Co., Div. of Union 
Carbide Corp., 270 Park Ave., New York, N.Y 
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The mixture is then agitated 
intensively with the propeller- 
type stirrer for 10 to 30 sec. 
and immediately poured into the 
foaming container. The material 
will foam in 10 to 120 sec. after 
adding the acid catalyst. 

Catalyst concentration and tem- 
perature of ingredients may be 
varied to influence the speed of 
the foaming reaction. Higher- 
density formulations made with 
blends of phenolic resins react 
more slowly than do the low 
density formulations. 

Since the entire operation from 
the introduction of the acid cata- 
lyst to the formulation of a fully 
expanded block of low-density 
foam may be completed in about 
45 sec., a cycle controller to initi- 
ate automatically the various steps 
in the process may be desirable. 


Properties 


The most important charac- 
teristics of reaction-type phenolic 
foam are light weight, high dimen- 
sional stability, heat resistance up 
to 250° F., and non-support of 
combustion. It is also among the 
most inexpensive of plastic foam- 
ing materials. Since a composite 
structure, about 90% open-cell, is 
formed during foaming, phenolic 
foam is a good thermal insulator 
with some acoustical insulating 
properties as well. 

In practice, phenolic can be 
foamed to densities ranging from 
4 lb./cu. ft. all the way up to the 
density of a nonporous resin which 
is about 80 lb./cu. foot. 

Phenolic foam has its best ther- 
mal insulating value (a “K” value 
of 0.22 B.T.U./in./ft.2/°F./hr.) at 
a density of about 2 lb./cu. ft. 
However, a low density foam does 
have better insulating properties 
when mechanically compressed to 


foam. Rubber-based adhesives 
may also be satisfactory for hold- 
ing polyethylene foam in place 
when applied to the smooth inte- 
gral skin, provided a high stress 
bond is not required. The use of 
solvent-based adhesives presents 
no problem regarding solvent at- 
tack so commonly found with ex- 
panded polystyrenes. 


By C. R. DAVALL* 


higher densities. Such action in- 
creases the number of air cells in 
an inch of thickness and con- 
sequently lowers the “K” factor. 

Since increasing the density, 
either chemically or mechanically, 
increases the cost factor, it should 
be noted that a foam density of 
4 lb./cu. ft—with a “K” factor in 
the order of 0.26 to 0.28—is still 
within the range of insulation pro- 
vided by conventional materials. 

Applications: The good insulat- 
ing qualities of phenolic foam, 
coupled with the development of 
improved installation techniques, 
has increased the value of the 
foam for building insulation. The 
reaction-type foam can be in- 
stalled by: 1) filling wall spaces 
with precut, factory-produced 
slabs; 2) foaming the material into 
horizontal prefabricated panels 
and structures on a moving con- 
veyor belt; and 3) foaming-in- 
place operations right on the 
building site. 

By using carefully prepared 
formulations and by carrying out 
the reactions at high speeds (e.g., 
an 8-ft. wall cavity about 4.3 cu. 
ft. in volume can be filled in less 
than 60 sec.), the phenolic resin 
will foam in a vertical wall cavity 
to controlled heights, at whatever 
insulating density is desired, and 
with uniform density throughout 
the structure. The foam perma- 
nently bonds itself to the wall, 
providing no-sag insulation. 

Since the foam transmits mois- 
ture vapor, a separate material 
such as plaster board backed with 
aluminum foil, or polyethylene 
film, should be used as a moisture 
vapor barrier. To handle a con- 
tinuous foaming operation, special 
mixing equipment, which is avail- 
able commercially, is necessary. 

In addition to thermal insula- 
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tion, reaction-type phenolic foam 
can also be used as a handicraft 
material. Smooth surfaced and 
easily cut with simple hand tools, 
the foam can be sandpapered, 
coated with a pore-sealing solu- 
tion, and formed into vases, bowls, 
trays, desk sets, and other items, 
with an appearance similar to 
carved stone. 

Other specially produced and 
colored phenolic foams are find- 
ing acceptance as_ lightweight 
decorative materials. 


Cellular mortar 

Technique: In practice, cellular 
mortars are made by combining 
hollow, 
spheres 


microscopic 
with either phenolic, 
epoxy, or polyester resins in much 
the same way cement and gravel 
are mixed to form concrete. When 
thus made, the phenolic balloons 
produce a low density, cellular 
composite. Putty-like in 
sistency, the uncured foams 
harden into a material of high 
strength and light weight. Mortars 
varying in density from 10 to 40 
Ib./cu. ft. can be simply and 
quickly produced by varying the 
proportion of resin binder to the 
phenolic spheres. 

The following formulation pro- 
cedure is typical of various types 
of cellular mortars: 


phenolic 


con- 


FOAMED SILICONES 


Originally, silicone foams were 
shipped in the form of crumbled 
solids. The end user melted the 
resin, added an amine catalyst 
and a nitrogen-evolving blowing 
agent, poured the mixture in 
place, and applied heat to ex- 
pand and cure it. 

In 1953, these materials were 
replaced by a series of premixed 
powders which melted and foamed 
simply through the application of 
heat. The finished foams were 
stronger than the previous mate- 
rials and densities ranged from 10 
to 16 Ib./cu. foot. 

More recently, a new 
series was put under develop- 
ment that could expand and cure 
at normal 


resin 


room temperatures 
(without the necessity for heat) 
* Product Engineering 
Corning Corp., Midland, 


Laboratories Dow 


Mich 
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EPOXY BINDER 


Parts by 

Composition weight 
Epoxy resin ERL-2795 30 
Epoxy hardener ERL-2793 9 
Phenolic spheres BJO-0930 120 

Procedure: Add a_ weighted 

amount of epoxy resin to a 


kneader-type mixer while it is 
in operation. The proper amount 
of epoxy hardener is then added. 
Next, gradually add the phenolic 
spheres to the mix and continue 
mixing until a thick, putty-like 
mass is obtained. This mass is 
then transferred to the 
mold or hand-troweled into place 
and cured at room temperature. 
Temperatures up to 212° F. ac- 
celerate cure. A cellular density 
of 8.6 lb./cu. ft. results. 
Properties: The spherical cell 
shape brings to cellular mortar 
one of the highest strength-to- 
weight ratios of all plastics foams, 
along with good insulating quali- 
the with 
which it can be handled without 
the need for special equipment 
makes it one of the most useful 
of foamed-in-place materials, par- 
ticularly 
plications. 
Normally handled as a putty- 
like mass, the cellular mortar can 
be troweled onto suitable surfaces 
(preferably with 


desired 


ties. In addition, ease 


for do-it-yourself ap- 


some form of 


By D. E. WEYER* 


and which formed rigid foams 
lower in density (3.5 to 5 lb./cu. 
ft.) than the premixed powders. 

Still more recent is the devel- 
opment of lightweight silicone 
rubber foams that can be mixed 
and expanded in place at room 
temperature and 
excellent resilience over a wide 
temperature range. 


which possess 


Premixed powders 

The premixed 
made up in the 
proper ratios of a silicone resin 
(a solventless polysiloxane with 
melting points of 120 to 140° F.), 
a blowing agent (Unicel ND, Du 
Pont), fillers. To 
make a foam, the powder is simply 
heated above 320° F. As the resin 
liquefies, the blowing agent de- 
composes, evolving nitrogen gas, 


Techniques: 


powders are 


catalyst, and 


and 


heated trowel), molded to shape, 
forced into 
into sandwich core structures. 


cavities, or pressed 
Applications: 
the 


core 


Recent gains in 
use of cellular 
material in 


mortar as a 
sandwich-type 
structure are most 
Cellular mortar reduces the flexi- 


bility of reinforced plastics with 


promising. 


negligible increases in weight. Ex- 
perimental 
consisting of 
spheres, polyester 
fibrous 


sandwich structures 


of 


resins, 


cores phenolic 


and 
be- 


fibrous glass mats show 


loose glass strands 
tween 
flexural strengths ranging from 
1700 to 4500 p.s.i., tensile strengths 
between 1600 and 2900 p.s.i., and 
compressive strengths as high as 
12,100 p.s.i. 

Cellular mortar is being used 
as a core material for such rein- 
forced applications as boat hulls 
and decks and reinforced sections 
of airplane structures. 

Cellular mortar can also be used 
for simple do-it-yourself repairs 
on wood structures in homes or 
industry. Rotted-out wood can be 
repaired by trowelling the mortar 
into the area and letting it cure, 
or set, until it is hard. The use of 
epoxy resin as the binder contrib- 
utes to its ability to cure without 
equipment. The 
can be easily sawed, painted, or 
drilled. 


special mortar 


K. R. HOFFMAN* 


which expands the resin while the 
amine byproducts are catalyzing 
the condensation of the resin. Ex- 
pansion and gelation are there- 
fore synchronized, and the resin 
gels at its point of maximum ex- 
pansion. 

Heating can be accomplished by 
air-circulating ovens, strip heat- 
ers, heat lamps, or similar equip- 
ment. The structure should be ex- 
posed to the expansion tempera- 
ture for at least four hours; the 
foam may then be removed or the 
temperatures raised in increments 
of 50° F. degrees for postcuring. 
Typical 


premixed 


Properties: properties 
of silicone powders 
(Dow Corning R-7002 and 
R-7003) are listed in Table I, p. 
357. R-7002 may 
place; R-7003 can be foamed satis- 
factorily only in block or sheet 


be foamed-in- 
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form, but it is stronger and retains 
a greater degree of compressive TABLE |: Typical properties of silicone resin foams 
strength at high temperatures. 





These foams have superior heat 


stability, low thermal conduc- ae Sain hci anne 
tivity, and excellent resistance to Density, lb./cu. ft 14 to 16 
thermal shock or dimensional Cell size, in. 0.08 
change. Compressive strength, p.s.i. 

Foamed-in-place, R-7002 re- at 77° F. 175 to 325 

tains a considerable amount of its after 2 hr. at 500° F. 25 to 75 
i REE Sk y after 200 hr. at 500° F. 40 to 70 
compressive strength at elevated : 
sa Weight loss, % 
temperatures, especially if post- ; 
A during expansion 13 
cured for 48 hr. at 480° F. In many after 200 hr. at 480° F. 21 
high-temperature applications, the after 200 hr. at 570° F. 33 
foam will cure and _ become after 72 hr. at 700° F. 52 
stronger with use. Water absorption, % by wt., after 24-hr. immersion 2.3 

Applications: High-temperature Maximum operating temp., °F. 600 
thermal insulation is, of course, a Flame resistance Does not burn 
natural use for these materials. Thermal conductivity’ B.t.u./in./°F./sq. ft./hr. 0.3 
Originally they were considered Dielectric constant’ (8.5 10" cycles/sec.) 
as core materials for high-tem- at 70° F. 1.26 
perature sandwiches but to date at 500 ¥. 1.37 
have proved too brittle to with- ao F., 24 hr stats 1.27 
stand the vibration encountered Available density range, Ib./cu. ft. 12 to 18 
in such service. 

They are, however. extremely Foams expanded and cured at room temperature 
useful as molded components for Rigid Semirigid 
aircraft and as insulating mate- eS a : 
rials for instruments. Density, lb./cu. ft. 3.5 3.5 

Compressive strength, lb./sq. ft. 
Room-temperature curing at room temp. 900 280 
foams at 500° F. 72 im 

Techniques: These foams are at room temp. after 200 hr. at 500° F 1121 500 
formulated as two liquid compo- ne — merc ee St he. at 100° _ = 
nents which are blended in a Weight loss after 200 hr. ot 880° ¥., % as ss 

. . Volume loss after 200 hr. at 500° F., % 8.3 9.1 
high-speed mixer for 30 sec. and Top service temp., continuous, °F. 650 650 
poured. The expansion factor is in Water absorption, lb./sq. ft. surface area 0.284 0.284 
the range of 7 to 10 times. The Moisture vapor transmission, perm. in. 41.2 41.2 
reaction is slightly exothermic Thermal conductivity, : 
but temperatures seldom exceed B.t.u./°F./hr./in. thick/sq. ft. at 77° F. 0.281 0.281 
150° F., even for very large pours. Flame resistance L-P-406b Method 2021-1 self- self- 
Expansion is complete within 15 extinguishing extinguishing 
min., although the foam will be Dielectric constant at 10° cycles 1.09 1.10 
soft and tender for about 2 hours. Loss tangent at 10° cycles 0.0028 0.0103 
After 10 hr., the foam is hard Closed cells, % 10 10 
enough to cut and handle. 

Hydrogen gas is liberated as the Silicone rubber foams expanded and cured at room temperature 
expanding agent. The quantity Density, Ib./cu. ft. 13-15 
given off, however, is small and Thermal conductivity, B.t.u./°F./hr./in. at 77° F. 0.31 
has not presented any explosive Coler Tan 
hazards. The usual precautions Weight loss, 200 hr. at 500° F. 8.6 
should be taken when large quan- Volume loss, 200 hr. at 500° F. 5.9 
tities of foam are processed. Compression set, 22 hr./25° C. 0 

Properties: Finished foams have 22 hr./170°C. 105 
withstood continuous exposure to Dielectric constant 10° cycles/sec 1.27 
as much as 600° F. They have ex- Power factor 10° cycles/sec. 0.0013 
cellent flame resistance, low ther- Dielectric strength, v./mil 38 g 

é "= 7 Volume resistivity 8.710" 
mal conductivity, good electric in- <eign 1012 
sulation properties, and a low Sustaae reared : tig 

‘ ; Compressive deflection at 25% 2.5 
order of water absorption. The at 50% 5.0 
heat of reaction and expansion Tear strength, p.s.i. 25 
pressure are so low that heavy Tensile strength, p.s.i. 15 
paper forms can be used. Typical Elongation, % 50 
properties are listed in Table I, 
right. -=TT 


1 At 11 Ib./cu. ft. density. * At 13.3 |lb./cu. ft. density. 


Applications: Easy and quick to 
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install, these foams are suggested 
for use as effective thermal in- 
sulation on processing equipment. 
Steam valves can be insulated in 
15 min., for example, by simply 
building up conventional insulat- 
ing materials to the bottom of the 
valve bonnet, wrapping the valve 
in common roofing paper, and 
pouring the mixed foam compo- 
nents through a hole in the top of 
the paper form. The paper is left 
in place after foaming to act as a 
protective skin. A similar tech- 
nique, only this time using a 
sheet-metal form, was used to in- 
sulate the 8-ft. long barrel of a 
plastics extruder in 8 man-hours, 
as opposed to the 20 required with 
conventional materials. 


CELLULAR CELLULOSE 


Expanded cellulose acetate, 
known to industry as cellular 
cellulose acetate (CCA) or Strux, 
is a uni-cellular product produced 
by a continuous extrusion process 
wherein molten cellulose acetate 
is converted into a rigid foam by 
the flash vaporization of a volatile 
solvent. CCA is strictly an ex- 
truded product and cannot be 
foamed-in-place. It is presently 
available in the form of boards 
(in sizes of 1 by 4, % by 6, % by 
8, and 1% by 4 in.) and 2%-in. 
dia. rods and in the density range 
of 6 to 7 lb./cu. foot. The cross- 
sectional area of the stock shapes 
is, of course, governed by the ca- 
pacity of the extruder and is, at 
present, limited to 6 sq. inches. 
Since a rather dense, smooth 
skin is present over the entire 
surface of CCA as_ extruded, 
boards are passed through parallel 
circular saws which remove the 
edge skins and establish the width 
dimensions. Removal of the skin 
on all faces results in an over-all 
density decrease of 1 lb./cu. foot. 
CCA is noted for excellent 
strength properties, resistance to 
attack by vermin and fungi, and 
thermal stability (see Foamed 
Plastics Data Chart, p. 601). It 
may be subjected to temperatures 
as high as 350° F. for extended 
periods and up to 380° F. for short 
periods, without decomposition. 
* Director of Research, Russell Reinforced 


Plastics Corp., 521 W. Hoffman Ave., Linden- 
hurst, N. Y. 


Where forms can’t be used, the 
foam can be applied with a cata- 
lytic spray gun. 


Silicone rubber foams 


Techniques: These foams, also 
made by mixing two components, 
are available in a range of densi- 
ties from 5 to 30 lb./cu. foot. While 
mixing is simple, requiring only 
30 sec., the current materials must 
be poured immediately because of 
the speed of the reaction. Neg- 
ligible pressure is generated on 
the form. Molded parts can be 
moved within 5 min., although 
the development of maximum 
strength requires another 24 
hours. By varying formulation 
and foaming techniques, it is pos- 


ACETATE 


Mechanical properties are not 
greatly affected by temperature 
change. At —70° F., room tem- 
perature values are decreased 
approximately 20 percent. The co- 
efficient of linear expansion of 
2.5 x 10° in./in. for 1° F. and a 
thermal conductivity of 0.31 
B.t.u./hr./ft.2/°F./in. of thickness 
further indicate good thermal 
properties. CCA has a burning 
rate of 4.9 in./minute. 

The water absorption of CCA, 
expressed in terms of reserve 
buoyancy after complete immer- 
sion in water, indicates an initial 
buoyancy of 55 lb./cu. foot. This 
value is reduced to 53 lb. after 24- 
hr. immersion. Four days of sub- 
sequent immersion decreases the 
buoyancy to 52 Ib./cu. ft., at which 
point stabilization is attained. 
Drying results in complete recov- 
ery of original buoyancy. 

Fully cured CCA is a rigid, 
white foam with no odor. Toxicity 
has been thoroughly investigated. 
The basic ingredients are known 
to be nontoxic. No volatile or un- 
stable components are formed 
with an increase in temperature, 
pressure, or moisture. 


Applications 


CCA is used extensively as a 
core material in sandwich con- 
structions. In other fields, it has 
found acceptance as_ reinforce- 
ment for aircraft control surfaces, 
radome housings, and filler blocks 


sible to produce either open- or 
closed-cell foams. 

Properties: Typical properties 
of a 13 to 15 lb./cu. ft. foam 
are listed in Table 1, p. 357. The 
adhesion of the foams is excellent 
when cast against glass cloth or 
asbestos paper. For adhesion to 
metals, a primer is recommended. 

Applications: The rubber foams 
are suggested for applications 
where resilience and low density 
are desired. They are now under 
consideration for vibration in- 
sulation, for foamed-in-place 
thermal insulation, and for cush- 
ioning around fragile electric 
components which need protec- 
tion during their encapsulation in 
rigid potting compounds. 


By P. J. WITTE* 


under fuel cells. Inert to various 
fuels, it has been used for years 
to make floats for indicating de- 
vices. Its buoyancy has led to its 
use in life-floats, buoys, and other 
marine flotation devices, as well 
as installation for permanent 
buoyancy in small craft. Its dielec- 
tric qualities have made it useful 
in the manufacture of X-rays and 
other electronic equipment. Other 
applications include ribs, posts, 
and framing members in shelters, 
housing units, trailers, etc. 

One of the most extensive uses 
for CCA has been as gun-port 
plugs for military jet aircraft. It 
has also been used in an experi- 
mental packaging unit for ship- 
ment of anti-personnel mines and 
detonators. It is similarly useful as 
a protective covering for batteries. 

CCA is easily machined to ex- 
tremely close tolerances by ordi- 
nary woodworking tools. It is im- 
portant to note that strengths are 
maintained through these opera- 
tions even though skin surfaces 
have been removed. 

Simple gluing procedures work 
well with this material. Fabrica- 
tors have used polyester and 
epoxy resins, particularly where 
vertical surfaces are encountered, 
using thixotropic or thickened 
resin mixes which have little ten- 
dency to flow or run due to grav- 
ity. Also used are phenol-, urea-, 
and resorcinol-formaldehyde type 
adhesives. 
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MOLDING PLASTICS FOAMS: PART 1: POLYETHER URETHANE 


A typical procedure for molding 
one-shot flexible polyether foam 
cushions is presented below: 

The foam is first prepared by 
a two-component system: one 
component is a premix consisting 
of the polyether, catalysts, and 
dispersing agents; the other con- 
sists of the basic isocyanate resin 
and a fluorinated hydrocarbon 
blowing agent. The two pre- 
mixes are then pumped in the 
correct proportion to a mixing 
head operating at 3000 to 4000 
rpm. A total throughput rate of 4 
to 5 lb./min. is used. 

The mold, in the meantime, has 
been treated with a release agent, 
such as a solution of 15% wax in 
solvent. Solutions of this type are 
wiped on the mold and the sol- 
vent is allowed to evaporate. The 
wax may also be applied by spray- 
ing or brushing. Before use, the 
mold is allowed to cool until the 
surface temperature is 40 to 50° C. 

It should be noted that all-diol 
foams are difficult to release from 
the mold. Mixtures of diol and 
triols containing up to 30% of 
diol give foams which release sat- 
isfactorily. 


Molding techniques 

For topper pads, the foaming 
mixture is deposited along the 
center line of the mold. No other 
distribution is necessary or de- 
sirable. A very slight tilt of 5 de- 
grees or less of the mold is used. 
No special required 
unless the cover is very tight-fit- 
ting. The mold is moved under the 
mixing head on a mechanical con- 
veyor. The rate of movement de- 
pends, of course, on the amount 
of foam to be charged. 

For single crown cushions, the 
foam is charged to the center of 
the mold in a horizontal position. 
The crown side is down. Again, no 
special ventilation is required. 

Double-crown cushions are 
poured at a 45 degree angle with 
gas release ports at the top. The 
mold is usually held in one posi- 
tion and the mixing head moved 
across it. 


venting is 


POLYETHER URETHANE 


= 


Curing: About 3 to 5 min. after 
foaming, the mold is placed in an 
oven at 130° C. for 30 to 45 min- 
utes. Then the mold is opened, 
stripped, and rewaxed. 

Mold construction: It is desir- 
able to have a material of con- 
struction for the mold which will 
insulate during the foaming step, 
but allow rapid heat transfer dur- 
ing the curing step. In general, 
cure cycles for molding are longer 
than for free-blow foams. Mate- 
rials of construction must be able 
to withstand the curing tempera- 
ture of 120 to 135° C. Styrenated 
polyester-fibrous glass and epoxy- 
fibrous glass laminates have been 
used with excellent results. 

Holdup time: The holdup time 
in the head will affect cell size 
and cream time. The holdup is 
governed by the throughput and 
nozzle opening. Larger nozzle 
openings yield foam with small 
open cells and longer cream times. 
Higher holdup times require high- 
er agitation speeds to obtain open 
cells. Each mixer has its own 
optimum operating conditions. 


Necessity for control 


Molding conditions, particularly 
the temperature range, require 
some control. Several factors, for 
example, will affect the density of 
the foamed part. For a_ specific 
formulation, density increases 
with a decrease in thickness of 
the molded foam. Methods of 
lowering density include: raising 
mold temperature (maximum sur- 
face temperature recommended is 
about 45° C.; NOTE: sometimes 
rising temperatures may cause 
splits in the foam) and increasing 


isocyanate and water (although 
tensile strength and elongation 
are reduced slightly). Tensile 


strength is also affected by sev- 
eral factors. For example, the 
inclusion of polyether diols in the 
formulation (other variables be- 
ing held constant) gives foams 
with improved tensile strength 
and elongation. Conversely, an 
all-triol foam tends to have lower 
tensile strength and elongation. 


An important factor in obtain- 
ing foam with optimum properties 
is its condition during the foam- 
ing stage. Flexible one-shot foam 
will generally pass through three 
physical stages: fluid foam; weak 
gel; and final gel. During this 
transition, certain characteristics 
in the foaming mass are desirable, 
namely: 1) the liquid must flow 
without breakdown of the disper- 
sion to avoid formation of coarse 
cells; 2) the foaming mass must 
flow to fill the mold completely 
without breakdown near _ the 
edges, or splitting; 3) the foam 
must gel just as it completes fill- 
ing the mold; and 4) when gela- 
tion starts, the foam must pass 
through the weak gel stage as 
rapidly as possible. 

These characteristics are influ- 
enced by several factors: 1) acid- 
ity of the system: minimum 
breakdown and splitting of the 
foam occurs when polyethers of 
low acidity grade are used; 2) 
emulsifiers: the ability to flow 
and stability of the dispersion are 
improved by increasing the 
amount of emulsifier normally 
used in free-blows; 3) amount of 
catalyst: flowability is main- 
tained until the foaming mass 
completely fills the mold by using 
less catalyst than is used nor- 
mally in one-shot, free-blow foams 
(however, too little catalyst will 
generally tend to produce foam 
with closed cells); and 4) catalyst 
mixture: the time to reach the 
weak gel stage and the length of 
the weak gel period are con- 
trolled by the total catalyst level 
and the ratio of the components. 

In the foaming operation, toly- 
lene diisocyanate vapors will be 
released. It is therefore recom- 
mended that adequate ventilation 
be provided. When working in a 
confined area, air masks should 
be worn. Goggles and rubber 
gloves should be worn in case of 
splattering. In cases of contact 
with the skin, wash with soap and 
water or with alcohol followed 
by soap and water. 

(Continued on following page) 








PART 2: MOLDING MECHANICALLY-BLOWN VINYL FOAM* 


Since the largest potential mar- 
ket for flexible vinyl foam is in 
cushions and cushioning products, 
specialized molding techniques 
have been developed to meet the 
demands of the market. 

In the molding of a vinyl cush- 
ion, the vinyl (in a liquid plastisol 
form) is first passed through a 
special unit where it is chilled and 
mixed with an inert gas (usually 
carbon dioxide). At this stage, the 
desired density in the finished 
foam can be controlled by: 1) the 
temperature to which the foam is 
cooled (the higher the tempera- 
ture the less the degree of gas ab- 
sorption, and the higher the dens- 
ity); and 2) the pressure under 


*Elastomer process: U.S. Pat. 2666036 


which the gas and liquid are 
mixed together in the equipment. 

The mixture, which now has a 
whipped cream-like consistency, is 
then fed out of a nozzle and into 
a mold. Molds are generally made 
of aluminum and do not require 
the application of any mold re- 
typical 
plate would consist of a fabricated 


lease agent. A cushion 
aluminum cover plate with hollow 
pins (that form the cores in the 
finished cushion) projecting down- 
ward into the mold and a cast 
aluminum mold base. 

The filled molds next pass into 
a high velocity hot-air oven (elec- 
trically heated) where they are 
subjected to approximately 365° F. 
for about 25 minutes. From there, 


PART 3: MOLDING EXPANDABLE POLYSTYRENE* 


Very large molds, such as those 
for planks, can be filled by grav- 
ity. Single or multicavity molds 
can be sweep-fed in some in- 
stances. But in most operations, 
blow filling—conveying the ma- 
terial into a mold cavity by the 
use of compressed air—is pre- 
ferred. It results in more uniform 
part density; faster filling; elimi- 
nation of “flash” since the mold is 
filled in the closed position; re- 
duces waste; and permits greater 
flexibility in part and mold design. 

The most common form of mold 
is a cast aluminum die surrounded 
by a steam chest. The steam heats 
the mold and furnishes steam to 
the mold cavity through small 
holes or core box vents. Cooling 
water is circulated or sprayed to 
*Adapted from an article appearing in the 
June 1960 issue of MODERN PLASTICS 


(“Boom ahead for styrene foam’’); additions 
by Koppers Co., Inc 


provide maximum cooling of the 
mold and the molded parts. Molds 
can be made by any competent 
foundry, but the mold design re- 
quires an understanding of the 
special problems of working with 
expandable polystyrene, especially 
uniform steam distribution. 

It is recommended that molds be 
designed to withstand a maximum 
pressure of 50 p.s.i.g. to compen- 
sate for the steam pressure and 
the expansion pressure of the 
blowing agent. When molding 1 
lb./cu. ft. material, at 15 p.s.i. 
steam pressure, the total pressure 
exerted on the mold walls will be 
about 20 p.s.i.g. At higher densities 
and steam pressures, the total 
pressure will increase to about 40 
to 45 p.s.ig. At the steam pres- 
sures used, temperatures. will 
vary from about 240 to 260° F. in 
the chest during the molding 





TABLE |: Typical cycles in a steam chest mold, 12 by 12 in. 








Thickness Density Steam Back Pressure Time Cycle 
in, lb./cu. ft. p.s.i.g. min. 
1 1 14-18 2.0-2.5 
1 2 16-19 2.5-3.0 
2 1 14-18 3.0-3.5 
2 2 16-19 4.5-5.0 
4 1 14-18 5.0-5.5 
4 2 16-19 6.5-7.5 
360 


the molds are conveyed to a cool- 
ing tunnel where the temperature 
of the foam is brought down to 
about 100 to 150° F. Cooling cycle 
is about 10 minutes. 

Finished cushions are now ready 
to be stripped from the molds, 
after cover plate is removed. 

If an integral, textured skin is 
desired on the cushion, an unex- 
panded 
brushed, sprayed, or slush molded 
onto the preheated mold surface. 
Foam is then added, the mold 
cover plate is positioned, and the 


liquid plastisol is first 


entire assembly is fused, cooled, 
and stripped as a single unit. Thus, 
the entire hand upholstery opera- 
tion in the manufacture of cush- 
ioning products can be eliminated. 


cycle. However, several minutes 
may elapse before the part is 
cooled to the temperature which 
will allow safe part removal. 

The design and construction of 
the molds should take into con- 
sideration the maximum pressures 
developed and the alternate heat- 
ing and cooling cycles found in ex- 
pandable polystyrene molding. 
The total amount of metal should 
be kept at a minimum and me- 
chanical bracing provided to in- 
crease strength when 
Mold walls must be designed with 
about a 2° draft to permit easy 
removal of the parts. Although 
mold release agents can be em- 
ployed, mold cavities with con- 
siderable detail should be coated 
with TFE-fluorocarbon (Teflon) 
to assist in part removal. 

In steam chest molding, the time 
cycles vary with density and 
thickness of the part, type of mold, 
weight of mold, method of cooling, 
and steam pressure used. Some 
typical cycles found in one steam 
chest mold 12 by 12 in. are shown 
in Table I, left. 

The actual steaming time, ex- 
cluding initial preheating of the 
mold, varies from 5 sec. to 15 sec. 
for small parts, and up to 35 sec. 
for large block molds. 

Thin section molding, below 1 
in. in thickness, is usually accom- 


required. 


FOAMED PLASTICS 


plished by conduction heating. 
This method differs from other 
molding techniques by elimination 
of direct injection of steam into 
the mold cavity. Steam pressures 
as high as 80 p.s.i. can be used as 
long as the mold is constructed to 
withstand this In this 
method, fusion and cooling are 
much faster because of the high 
temperature obtained from high 
pressure steam and the thickness 
of the part. A typical cycle for a 
wall thickness of 0.100 in. is 25 sec., 
15 sec. steam, and 10 sec. cooling. 
When molding by the indirect 
method, must be taken to 
assure uniform wall thickness of 
the mold. Any of the 
walls will cause incomplete fusion, 
overcooking, sticking to the mold, 
A well- 


balanced flow of steam must also 


pressure. 


care 


variation 


or local post-expansion 


be maintained in each section of 
the mold to avoid uneven fusion. 

Another method of molding is 
called probe molding, which is a 
system utilizing steam lances to 
introduce steam into a mold cav- 
ity. The system is used particu- 
larly for the expansion-in-place of 
large thick 


sections or between 


skins such as large buoyancy 
members, insulated wall sections, 
and the in-place molding of sand- 
wich panels. The probes usually 
consist of perforated metal tubes 
sealed at one end, with the other 
end attached to a flexible hose or a 
multiple probe header system. 
Probes are usually made of alumi- 
num, copper, brass, or stainless 
steel tubing. An open-ended probe 
can sometimes be used by with- 
drawing it the 
steaming cycle. It may also con- 
tain perforations; however, this 
method is not suited for any blow 
filled mold or when the probe is 
inserted after the cavity is filled. 

Most probes drilled for 
steam entry in four rows of ‘4p in. 
steam holes 90° apart, every 1 to 2 
in. apart along the length of the 
probe. The total area of all the 
steam holes in a probe should not 
exceed the cross-sectional area of 
the probe bore. Designs of probe 
systems will vary with the differ- 
ent applications. Usually, the 
probes are set on a multiple probe 
header and 20 to 40 p.s.i.g. steam 
This pressure 
will allow the pre-expanded beads 


slowly during 


are 


pressure is used. 


to fuse approximately 3 in. around 
any single probe in 10 or 15 sec., 
depending on their density. Im- 
mediately after fusion has been 
accomplished, but before the 
steam is turned off, the probes 
are quickly withdrawn from the 
mold. At the moment of with- 
drawal, the expandable polysty- 
rene is exerting its 
and this 
enough to cause the foam to ex- 
pand and close up the tubular 
holes left by the probes. This 
pressure causes the hot foam to 
extrude slightly into the probe 
holes in the mold wall. Cooling 
may be accomplished by the use 
of air, water spray, or 
cooled mold jacket. 
Many 


have adapted all types of presses 


maximum 


pressure, pressure is 


a water- 


Machinery: producers 
for molding beads, since no com- 
pression is required and platen 
presses operated by air or hy- 
draulic cylinders, or self-clamp- 
ing molds are frequently sufficient 
to resist the pressures exerted 
by the steam and the expanding 
polystyrene. However, several 
companies are developing more 
efficient machinery. 
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WEBER-SPECIALISTS IN THE CUSTOM 


Pity the poor librarian! Everyone connected with plastics 
in her company keeps sending for you-know-what. And 
you know why, too! Here at their finger-tips are all the 
important up-to-the-minute facts and figures for both the 
end-users of plastics materials and for the plastics produc- 
ing industry itself. Contains 32 brand new articles, timely 
charts, tables and diagrams. Better get your own 1960 
Modern Plastics Encyclopedia Issue 


MOLDING OF EXPANDABLE POLYSTYRENE 


Shown here are only a few of many items produced 
to customers’ specifications . . . let us quote on your 
requirements. Write for new 6-page brochure. 


WEBER PLASTICS, INC. 


Stevens Point, Wis. ° Phone Diamond 4-9080 
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Recent Developments in .. . 
FOAMED PLASTICS (Cont'd) 


(Continued from page 343) 


@ Special techniques can impart 
a swirled texture like wood grain 
(Frost Wood, The Dow Chemical 
Co.) to items molded from poly- 
styrene beads (Pelaspan, The 
Dow Chemical Co.). Wall cover- 
ings, appliances, housewares, 
thermo-walled ware, and decora- 
tive packaging are promising ap- 
plications for commercial use of 
the textured foam. 

@ A highly resilient polystyrene 
foam (Resilo-Pak, Armstrong 
Cork Co.), made from expandable 
beads, is designed for use as an 
internal cushion packaging mate- 
rial. The foam retains its physical 
-85 to 175 
F.; is dimensionally stable at nor- 
mal temperatures; has a neutral 
pH; is non-abrasive; non-dusting; 
and non-hygroscopic. 


characteristics from 


@ A chemical additive incorpo- 
rated into expandable polystyrene 
beads during polymerization ren- 
ders the beads self-extinguishing 
(Uni-Crest, United Cork Cos.). 
The feature is expected to greatly 
expand the material’s product ap- 
plication in the building construc- 
tion field, as well as in packaging, 
ornamentation, and point-of-pur- 
chase display. The beads can be 
manufactured in densities from 1 
to 20 lb./cu. ft., have an extraor- 
dinarily low heat transfer rate, 
and an extremely small percent of 
moisture absorption (less than 


2%). 


Expanded polystyrene 

@ A new expanded polystyrene 
foam board (Genafoam, General 
Foam Plastics Corp.) has been 
made available for use in perime- 
ter insulation, as a plaster base, 
for core walls, in roof insulation, 
as a backer board for aluminum 
siding, and in sandwich construc- 
tion. In addition, the material has 
a low “K” factor and is non- 
absorbent for use as a water and 
water-vapor barrier. 

@ An acoustical shell fabricated 
of expanded polystyrene (Styro- 
foam 33, Dow Chemical Co.) helps 
overcome the sound deadening ef- 
fects of a theater’s heavy carpet- 
ing and tapestry by forming a 
large baffle which channels and 
projects sound from the stage to 


the audience. The shell is com- 
posed of several 2 by 8 ft. panels 
attached to a light wooden frame 
covered with muslin. 


Phenolic foams 

@ A composition made of micro- 
scopic phenolic balloons (Micro- 
balloons, Westinghouse Electric 
Corp.) bound together by an 
epoxy resin can be used to embed 
and protect electronic equipment 
against vibration, heat, humidity, 
salt spray, and fungus. The great- 
est advantages to be gained by 
using the low density phenolic 
balloons are weight reduction 
over the conventional filler sys- 
tems and less tendency toward 
cracking of the resin during tem- 
perature cycling. 

@ A specially formulated phenolic 
resin (Lebec LP-4, Lebec Chem- 
ical Corp.) to produce very low 
density foams is available. Foams 
may be produced up to 16 to 20 
times the original volume with 
compressive strength of 10 to 15 
lb./sq. inch. The foams produced 
are highly heat resistant and good 
insulators. They are also self-ex- 
tinguishing. The foams produced 
are multi-cellular and have high 
water buoyancy. A second formu- 
lation (Lebec LP-8) is available 
to produce high strength, low- 
density foams. Foams may be pro- 
duced up to nine times the original 
volume with compressive strength 
up to 300 ps.i. When higher 
strengths up to 600 p.s.i. are re- 
quired, the increase will be only 
five times the original volume. 


Polyethylene foam 

@ A low-density polyethylene 
foam (Chemfoam E, Toyad Corp.) 
should be of interest in buoyant 
applications. It is relatively inert 
to a variety of chemicals and 
should solve many industrial and 
automotive gasket problems. 

@ Four floats made of polyethyl- 
ene foam (Dow Chemical Co.) 
supported by stainless aluminum 
tubing make a new hand-pro- 
pelled recreational float that can 
be used to support either children 
or adults. Other companies have 
introduced the foam in. skiis, 
swim belts, floats, buoys, etc. 


FOAMED PLASTICS 


Blowing agents for plastics foams 


By HENRY A. HILL* and HENRY R. LASMAN* 


_- and sponges may be 
considered as the fourth state of 
matter. Approaching as limits the 
properties of either of the other 
three states, these materials may 
combine the properties of any two 
of the three states. Filled either 
with gases or liquids, they serve 
as convenient reservoirs for these 
fluids. Conversely, these materials 
may take on the rigidity and 
hardness usually associated with 
solids. Among the plastics, every 
known material is either available 
in blown form or is being inten- 
sively studied to develop agents 
and techniques for the production 
of foams. Estimates of the poten- 
tial market for foams and sponges 
run as high as 500 million lb. an- 
nually. 

The properties of these mate- 
rials which presage usage of this 
large quantity are given in Table 
I, right. Several specific uses are 
classified under the five principal 
properties of foams: 1) damping 
(thermal, acoustical, or mechan- 
ical); 2) buoyancy; 3) dielectric; 
4) weight-reduction; and 5) cap- 
illarity. 


Blowing techniques 

Six major methods have been 
developed for the production of 
plastic foams: 1) mechanical (in 
which air, carbon dioxide, or an- 
other gas is whipped into the plas- 
tic at the right viscosity to pro- 
duce a frothing or a foam, as in 
the production of some types of 
vinyl foams or _ conventional 
foamed rubber); 2) volatile sol- 
vents (as in expanding poly- 
styrene with methylene dichlo- 
ride); 3) reaction products (the 
liberation of water, carbon di- 
oxide, or other gases, during the 
polymerization reaction, as _ in 
the production of polyurethane 
foams); 4) hollow spheres (in- 
corporated into the plastic matrix, 
as in the production of syntactic 
foams); 5) soluble solids (mixing 


the plastic with salt or starch, 





*National Polychemicals, Inc., 
ass 

Numbers in parentheses link to references on 

p. 372 


Wilmington, 


BLOWING AGENTS FOR PLASTICS FOAMS 


which is dissolved away from the 
plastic to produce voids [1,2]'); 
and 6) chemical blowing agents. 

All of these methods have the 
one step in common of bringing 
the composition to be blown into a 
plastic state within specified vis- 
cosity limits. All solids that may 
be either reversibly liquefied or 
brought to a plastic state, are 
capable of expanded to 
foams or sponges. The expanding 
agent can be permanent gases, 
soluble solids, or a blowing agent. 
Techniques and processes that are 
applied to produce the expanded 
foam depend upon the system 
having been brought to a plastic 
state. Although liquid systems 
usually are not heated, solid sys- 
tems require heat to render them 
plastic. Then, as Fig. 1, p. 368, 


being 


illustrates, material in a plastic 
state may be carried through any 
one of about a half dozen heat 
and/or pressure operations. The 
expandable structure is then sub- 
jected to one of another possible 
six operations while heating con- 
tinues. The last column of Fig. 1 
lists typical foamed 
obtained. 


structures 


Closed- and open-cell 


Two types of plastic foams are 
to be differentiated—open-cell 
and closed-cell (strictly speaking, 
predominantly open-cell and pre- 
dominantly closed-cell—in the 
sense that completely open-cell 
and completely closed-cell prod- 
ucts are quite unlikely to be pro- 
duced). Further differentiation 
may be made between thermoset- 








TABLE |: Applications for plastic foams 





1) DAMPING 
a) Thermal (Insulation) 

Pipes 
Vacuum bottles 
Ice buckets 
Sandwich construction 
Warehouses 
Refrigerated cars 
Clothing 
Floor slabs 


b) Acoustical 
Sandwich construction 
Gaskets 
Sealants 
Tile 
Panels 


c) Mechanical 
Seats 
Backs 
Arm rests 
Mattresses 
Pillows 
Upholstery 
Floor pads 
Rug backing 
Crash pads 
Shoe soles 
Innersoles 
Overshoes 
Packaging 


2) BUOYANCY 
Airplane wings 
Ailerons 
Filled bulkheads 
Floats 
Buoys 
Life jackets 
Vapor barriers 


3) DIELECTRIC 


Wire insulation 
Potting compounds 


4) WEIGHT-REDUCTION 
Check fixture 
Toys 
Clothing 
Commercial art 
Packing 
Filler 
Gaskets 


4) 


) CAPILLARITY 


Absorbancy 

Hand stamps, 
self-inking type 

Carbon paper 

Bandages 

Deodorants 

Floor wax applicators 

Self-lubricating 
bearings 











ting and non-thermosetting foams. 
Here again the limits are not 
sharply drawn in that many elas- 
tomeric materials undergo vul- 
canization simultaneously with 
blowing to achieve stress-strain 
properties characteristic of the 
vulcanized material. Chemical 
blowing agents have been success- 
fully utilized in the preparation of 
both open- and closed-cell foams. 

Both mechanical and chemical 
blowing may be used in either a 
closed mold or freely blown at 
atmospheric pressure. However, 
in order to obtain predominantly 
closed-cell structures, the pre- 
ferred method is the use of a 
chemical blowing agent in a closed 
mold. The techniques for produc- 
ing either closed- or open-cell 
foams by means of a chemical 
blowing agent are adapted to the 
properties of the polymer to be 


blown and the blowing agent. 
From the plastic state, heat, for 
example, from the barrel of an 
extruder, will cause the decom- 
position of the blowing agent, lib- 
eration of gas, and expansion, as 
depicted; the product from the 
extruder will be foamed poly- 
vinyl chloride (PVC) profile 
gasket. Or let us assume that from 
the plastic state (with a soluble 
solid present), the composition is 
calendered; the soluble solid is ex- 
tracted, and then, after annealing 
or shrinking, a microporous poly- 
ethylene will result. Other inter- 
relationships are shown in Fig. 1, 
p. 368. 


Selection of blowing agents 
Approximetely 1000 different 
materials have been proposed as 
blowing agents. Of these about 12 
have proven commercially signi- 


ficant. Table II, below, lists the 
principal commercial blowing 
agents, their properties, and sup- 
pliers. 

Historically, as the advantages 
derived from the use of the or- 
ganic blowing agents over such 
simple inorganic salts as ammo- 
nium carbonate and sodium bi- 
carbonate became more apparent, 
manufacturers of blowing agents 
began to seek the ideal blowing 
agent. Reed (3) proposed 12 cri- 
teria for the ideal blowing agent. 
However, as time passed, it was 
recognized that the ideal blowing 
agent is an ideal only and that no 
one blowing agent is suitable for 
use in the complex family of 
foamable plastics. Each plastic 
system to be blown requires care- 
ful consideration in the selection 
of a blowing agent in order to 
achieve optimum performance. 





TABLE Il: Principal commercial blowing agents... 





Chemical description 


1) Azodicarbonamide 


2) Azobisisobutyro- 
nitrile 


3 


— 


Benzenesulfonyl- 
hydrazide 


4) Diazoaminobenzene 


5) N,N’-Dimethyl- 
N,N’ -dinitroso- 


terephthalamide NO NO 

6) Dinitrosopenta- CH,-N —- CH; Opex 40 & PL 80 
methylene tetramine N CH, N-NO 

—e Vulcacel BN 
CH,-N CH, 

7) 4,4'-Dipheny! N.O.S eo SO.N, Nitropore 
disulfonylazide 

8) 


9 


— 


Undisclosed 
10) Sodium borohydride 


H,N-CO-N=N-CO-NH; 


NC-C-N=N-C-CN 
; Genitron AZDN 


{KP SorNHNH, 
H.C-N-0C-<_>-CO-N-CH 


Structure 


Kempore 


Celogen AZ 


Porofor 505-A 


Azopor 


Genitron AC 


CH; CH 
Porofor N 


CH; CH 


Nitrosan 


4,4 -Oxybis (benzene: 5) NNHO;S <> ) > SO,NHNH, Celogen 
sulfonyl hydrazide) 


Genitron OB 


NaBH, 


Trade name 


Porofor BSH 
Genitron BSH 


Porofor DB 


Expandex 177 


Manufacturer 


National Polychemicals, Inc. 

Naugatuck Chemical, Div. of 
U. S. Rubber 

Bayer 

Parco Chemical 

Whiffen & Sons, Ltd. 


Bayer 
Whiffen & Sons, Ltd. 


Bayer 
Whiffen & Sons, Ltd. 


Bayer 


Du Pont 


(formerly BL-353) 


National Polychemicals, Inc. 


Unicel ND& NDX Du Pont 


Imperial Chemical Industries, 
Ltd. 


National Polychemicals, Inc. 


Naugatuck Chemical, Div. of 
U. S. Rubber 
Whiffen & Sons, Ltd. 


National Polychemicals, Inc. 


Metal Hydrides, Inc. 
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Organic compounds that release 
nitrogen have in the past and still 
continue to dominate the field of 
blowing agents. Recently, how- 
ever, one inorganic compound, 
sodium borohydride, has found 
commercial acceptability (4). 

The most characteristic prop- 
erty of the blowing agent is the 
temperature at which gas is 
evolved. Thus, a blowing agent 
that will expand a gelled plastisol 
at 100° C. is not expected to be of 
much use in blowing nylon 6 at 
250° C. Where two different blow- 
ing agents decompose in the same 
temperature range, considerations 
such as cost, odor, color, and tox- 
icity may dictate the choice. In 
other instances, cell structure or 
mechanical properties or aging 
may outweigh all other considera- 
tions when more than one agent 
is adaptable to a given plastic. 


In almost every instance, the 
temperature of gas evolution of a 
blowing agent in air is higher 
than in a plastic mass. In a few 
cases, (e.g., an unfilled, uncolored 
polypropylene), the decomposi- 
tion point in the plastic mass is 
essentially the same as in air (5). 

The selection of the blowing 
agent may be governed by other 
components of the system and the 
compounder will find himself fre- 
quently in trouble if he attempts 
to adapt the blowing agent to a 
multi-component system which 
already has the desired properties 
rather than selecting to build his 
ultimate compound around the 
desired blowing agent. In PVC 
the choice of the stabilizer may 
well have to be varied in order 
to obtain the optimum effect from 
a given blowing agent. Vulcaniz- 


able or thermosetting systems 


must be carefully studied for the 
interaction of the blowing agents 
with other components of the sys- 
tem. An interesting and recent 
development is the production of 
expanded plastics systems in 
which the blowing agent serves 
both as a blowing and as a vul- 
canizing agent (6). 


Adapting blowing agents 
The adaptability of blowing 
agents to processes using conven- 
tional rubber and plastics fabri- 
cating equipment has accounted 
for their rapid growth. To coat a 
copper wire or other electrical 
conductor with foamed plasticized 
PVC the procedure is somewhat 
different from ordinary coating, 
yet the equipment required is 
that customarily used in the wire 
and cable industry. 
(Continued on p. 368) 





and the properties which they bring to foams 





Decomposition 
temperature range in 


in air, °C plastics, °C 


1) 195-200 160-200 
2) 120 105-120 
3 103 95-100 
4) 150 100-130 
5) 105 90-105 
6) 195 130-190 
7) 142 110-130 
a 130-150 120-130 
9) 240-250 200-250 


10) 500 —_! 


with water > 60° C below pH 9.5 > 20° 


Decomposition 


Theoretical Actual 
gas yield, gas yield 
cc(STP) /g¢ cc(STP)/¢ 
193 220-230 
136 115 
130 — 
108 132 
180 309 
240 260-275 
123 216 
125 224 
177 176 
2370 — 


Main constituents 


gaseous phase 


General 
of the properties 


of the residue 


N:2, CO colorless, odorless, 
non-toxic 
N, colorless, toxic 
N, colorless, odorless 
N, staining, toxic 
N, colorless, odorless 
N, colorless, amine odor 
N, colorless, odorless 
N; colorless, odorless 
N., CO colorless, odorless 
H colorless, non-toxic 





BLOWING AGENTS FOR PLASTICS FOAMS 








New Formulations in Dayco 
improved Urethanes Now Available 


Could they help you? 


The possible applications of Dayco 
Improved Urethanes are almost un- 
limited. 

Today, we can formulate, control- 
ling weight, strength, density, texture, 
thermal and acoustical characteristics 
at will. Through variations in compo- 
sition we produce corresponding 
changes in the physical nature of the 
resulting product. As a consequence, 
Dayco Improved Urethanes can take 
on any one of several forms: a flexible 
foam, a rigid foam, an elastomer, an 
adhesive, coating or sealant. 

Already, Dayco Improved Urethanes 
have been tailored to hundreds of 
separate and distinct applications, 
ranging from toys and topper pads to 
motor mounts and missile parts. This 
is why, more than ever, it will pay you 
to investigate thoroughly the multiple 
advantages implicit in the simplified 
design, longer life and greater relia- 
bility of products and components 
made of Dayco Improved Urethanes. 


Versatile Stafoam Flexible 
Finds New Uses 
Almost Every Day 


Stafoam, in its flexible form, is a 
highly resilient lightweight foam that 
has excellent thermal, acoustical and 
energy absorption qualities. Fire, oil 
and fungus resistant, it has good ten- 
sile, compression and shear strength. 
Pre-formed or foamed-in-place, it can 
be cut, sliced, heat sealed, sewn, die 
cut or molded into the most intricate 
shapes. 

Some present applications of Sta- 
foam flexible include bedding, furni- 
ture cushioning, automotive and 


aircraft seating, crash pads, protective, 


packaging, surgical inserts, bandages, 
sponges, interlining for clothing, fil- 
ters, tank insulation and others. 
Stafoam, in its spray-material form, 
is applied as an insulator to outdoor 
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or indoor storage tanks of all types. 
The job is complete in less than half 
the time required for traditional ma- 
terials, and gives superior thermal 
protection at a sizable savings. Sta- 
foam in its blanket form can also be 
used in this type of application. 





Stafoam Rigid Has Tremendous 
Strength-Weight Characteristics 
and High Shear Resistance 


Stafoam Rigid has a closed cell struc- 
ture. In addition to its excellent insu- 
lating characteristics, K factor of 0.15 
at 75°F. mean temperature, it bonds 
tenaciously to surfaces. Foamed-in- 
place, or pre-formed and bonded to a 
skin material, (in varying densities 
and thicknesses) Stafoam Rigid be- 
comes a load bearing member of great 
strength-weight characteristics and 
high shear resistance. 

Moisture and vapor-proof, due to its 
cell structure, Stafoam Rigid is di- 
mensionally stable, light-weight, 
durable, self-extinguishing and non- 
corrosive. 

Applications of Stafoam Rigid in- 
clude core material for curtain wall 








panels and flying target drones, air- 
craft piggy back luggage containers 
and radomes, potting for electrical 
components, buoyancy chambers for 
small boats and mooring buoys among 
others. 








Stafoam Rigid core sandwich panel 
offers 2 to 3 times more resistance to 
heat transfer with thinner yet stronger 
panels than most competitive core 
materials. In addition, it maintains this 
insulating efficiency for the life of a 
building. 





ws "Ss —_— 


Stabond Adhesives, Sealants and 
Coatings Offer Fabrication 
Economies and Surface Protection 
Never Before Possible 


Today, in hundreds of applications 
one and two component “specific-pur- 
pose”’ Stabond Adhesives, coatings 
and sealants are solving difficult bond- 
ing and surface protection problems 
... permit product advances and fab- 
rication economies never before pos- 


sible. 


As a fast bonding adhesive, Stabond 
can be formulated to give a superior 
bond between any combination of 
known materials—including metal- 
to-metal. 





Space destined man will be protected 
by a Stabond coated Stafoam cush- 
ioned “couch” specially molded to his 
body configuration. His safety will be 
further assured by Stabond fire ex- 
tinguishing coatings over the fuel cell 
insulation and other components. 
The wide variety of properties 
available in Stabond have led to sig- 
nificant uses on wire, wood, concrete, 
rubber, leather, textiles, metal, ure- 
thane foam and paper. These proper- 
ties include exceptionally good 
resistance to abrasion and solvent at- 
tack, high gloss retention, flexibility 





and resultant impact resistance, ex- 
cellent adhesion, good electrical re- 
sistance. Stabond can be pigmented 
and applied by dip, spray, or brush in 
100% urethane or oil-modified ve- 
hicles. 


Daycollan Elastomers Out-Perform 
Most Conventional Materials 


Daycollan elastomers fill the gap be- 
tween rubber and steel from the point 
of properties and applications. They 
have great tensile, elongation and tear 
strengths, and high resistance to abra- 
sion and oxidation. Adaptable to many 
high performance applications having 
special needs of resiliency, elongation, 
impact absorption, stability, excep- 
tional shore hardness, Daycollan elas- 
tomers’ capabilities often exceed those 
of conventional materials. They are 
particularly suited where improve- 
ments in physical, mechanical and 
chemical characteristics are desired in 
parts now made of plastics, rubber or 
metals. 

Compounded and cast to custom 
specifications, Daycollan elastomers 
are supplied as finished mechanical 
components with undercuts, slots, ta- 
pers, threads or integral inserts. Also 
supplied in sheet stock. 





Daycollan elastomer industrial truck 
tire treads have high load-bearing 
ability ... yet are resilient enough to 
minimize floor damage. Due to its ex- 
cellent wear and abrasion resistance, 
Daycollan tread outlasts rubber 4 to 
1; canvas 12 to 1. 





Applications include industrial 
truck tires, mallet heads, machine 
pads, suspension bearings on earth- 
moving equipment, bumper tail 
wheels for supersonic aircraft, spider 
couplings for power transmission, and 
similar heavy duty uses. 


Polypot, The Transparent Elastomer 


Polypot elastomer is similar to Day-~ 
collan in its structure and character- 
istics. What sets it apart is the fact that 
it can be made completely transpar- 
ent. It is currently being used as crys- 
tal clear windows and canopies in 
supersonic aircraft, as instrument pot- 
ting, control knobs and accessories, 
electronic encasements and applicable 
hardware. 


Headquarters for NEW Ideas 





Our Freedlander R & D facilities are 
Headquarters for New Ideas. Their 
purpose is to help you solve your de- 
sign problems. Over the years, work- 
ing with many of the nation’s leading 
corporations, HNI has compiled ex- 
tremely broad and documented tech- 
nical data on the full range of 
improved Urethanes. 

We have a nationwide group of over 
100 Dayton Industrial Products Sales 
Engineers to service your needs, For a 
survey and analysis on how Dayco 
Improved Urethanes can help you, 
write or call: Dayco Urethane, Dayton 
Industrial Products Company, Day- 
ton 1, Ohio. West Coast inquiries 
should be directed to American Latex 
Products Corporation, Hawthorne, 
California. 


Daycollan’ / stafoam’ / STABOND®/ polypot” 





HEADQUARTERS FOR NEW IDEAS 


Made by Dayco Urethane, Dayton !ndustrial Products Co., Dayton 1, Ohio, and American Latex 
Products Corp., Hawthorne, California, Divisions of Dayco Corporation (formerly Dayton Rubber). 
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TABLE Ill: Typical vinyl foams (formulas, techniques, and properties) 





Expansion 
method: Post expansion 
Calen- 
Processing: Extrusion dering 
Ingredient 
Geon 101EP 100.0' 100.0 
Geon 121 — — 
DOP 50.0 80.0 
Flexol 426 30.0 20.0 
Paraplex G-62 — 5.0 
Paraplex G-50 — — 
DDA — — 
Dyphos 5.0 — 
Ferro 1825 2.0 
Ferro 1237 — — 
Ca-stearate 0.5 0.5 
Kempore R-125 5.0 7.0 
190.5 214.5 
Expansion 
temp., ° C. 215 180 
Apparent den- 
sity, lb./cu. ft. 11 11 


‘Parts by weight 


Direct expansion Pressure 
atm. pressure expansion 


ous 


Casting 
and 
fusion 
Extru- under 
Coating sion Casting pressure 
on 100.0 — a 
100.0 — 100.0 100.0 
— 40.0 — 85.0 
50.0 20.0 90.0 — 

5.0 = 5.0 5.0 
15.0 a = 30.0 
25.0 — — — 

— 5.0 — — 

3.0 -- 3.0 3.0 
_ 0.5 - — 

2.0 0.7 3.0 20.0 
200.0 1662 2010 243.0 
190 170 180 170 
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Resin, plasticizer, stabilizer, and 
other additives are mixed on a 
heated mill until the resin-plasti- 
cizer mix is solvated; the mixture 
is then stripped from the mill, 
cooled, and broken into cubes or 
pellets. These, in turn, are tum- 
bled with the blowing agent be- 
fore being fed through the ex- 


blowing agent mix in the extruder 
barrel and the plastic foam is ex- 
truded to a cross-head die where 
it is picked up by the wire and 
then moved into a cooling zone. 
A comparable technique is used 
extrude conventional poly- 
ethylene onto wire. Again no 
new equipment is required. The 
blowing agent and the polymer 


to 


are milled together, cut on the 
mill, cooled, and pelletized (7). 
The properly stabilized pellets 
may be simply tumbled with the 
blowing agent and fed to the 
extruder. 

In one instance, new equipment 
has been designed to extrude 
sponge compounds; the so-called 
“Liquid Curing Medium” (LCM) 
process has been announced (8). 
In the LCM method the extruded 
profiles are expanded and cured 
continuously in a liquid bath at 
temperatures of 200 to 300° C. 
The main advantage derived from 
the use of the hot liquid bath is 
the extremely fast heat transfer 
rate, approximately six times as 
fast as in the hot air tunnel oven. 
Extruded sponge made according 
to this method contains both 
open- and closed-cells. The per- 
centage of closed cells can be in- 
creased by using fast curing com- 
pounds and by increasing the 
extrusion rate that may be called 
for on the job. 


Blowing techniques 

Although earlier attention was 
focused upon natural rubber (9), 
and later styrene-based synthetic 
types (10), 
using blowing agents have now 
been developed for butyl (11), 
silicone (12, 13), and nitrile (6) 
rubbers, (14), 
well as for epoxy (15) and phe- 
nolic (16) resins. 

PVC lends itself to fabrication 
in a wide variety of foamed struc- 


foaming techniques 


for neoprene as 


Fig. 1: Procedures by which material in the plastic state (left) passes into typical foamed structures (right) 
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Fusion 


Crosslinking 





Expansion 
———— (e.g., closed-cell 
_ shoe soling) 


Extraction —————}_ Annealing 
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Extruded or calendered 
thermoplastic sponge 
(e.g., PVC profile 
gaskets or supported 


$= ___ sheeting) 


Plastisol foam 
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Expanded rubber 


Latex foam 
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> (e.g., microporous 
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Uni-Crest Expandable Polystyrene Beads 


Excellent for a wide variety of products and applica- 
tions in packaging, low temperature insulation, panel 
construction, refrigeration, flotation, novelties and toys. 





United’s Uni-Crest is ideally suited for products demanding high 
insulating efficiency, low moisture absorption and light weight, It 
is non-toxic, non-abrasive, non-dusting, shock resistant and has 
exceptional permanence and strength. 


Uni-Crest beads are available in both regular and self-extinguish- 
ing types. Write for more specific information and a free sample. 


The following information is furnished as a general guide to the proper- 
ties of Uni-Crest, using samples with densities of 1 and 1.25 lbs./cu./ft.: 
Specific Gravity — 0.02; Compression Strength — 16-20 lbs./sq. in.; En- 
ergy Absorption (max.) — 29.66 in. lbs./cu. in.; Tensile Strength — 44.46 
Ibs./sq. in.; Bending Strength — 28.5 lbs./in. of width; Hydrogen-ion 
Concentration — neutral; Water Absorption — less than 2%; Water Vapor 
Transmission Rate—7.9 grams/sq. meter/in./24 hrs.—0.47 grains/ 
sq. ft./in./1 hr.; Coefficient of Expansion — .00002676; Thermal Con- 
ductivity (K factor) BTU/hr./sq. ft./°F/in. — 0.23 at mean temperature 
of 40°F. 





UNITED DIVISION OF UNITED CORK COMPANIES 
U N | - CREST A Reliable Manufacturer of Expandable Polystyrene Beads 
EXPANDED porystvReN 29 CENTRAL AVENUE *® KEARNY, NEW JERSEY 











NOW... 


TOP PERFORMANCE 


at a low, 
low price 








with CONTINUOUS OR INTERMITTENT FLOW 


The traditionally high precision of 


NOVO systems for automatic propor- 
tional metering, mixing and metered 
dispensing is now available in simpli- 
fied equipment at a price which is 
surprisingly low. It is superior for 
flexible or rigid foam urethanes (one- 
shot or prepolymers) and epoxies, 
polysulfides, polyesters, polyamides, 
and other liquid elastomers. 

Made of mild or stainless steel and 
Teflon, these NOVO systems have 
outputs from small shots to 9 pounds 
per minute at continuous flow and a 
ratio range from 1:1 to 200:1. Hy- 
draulic pressures up to 500 psi permit 
remote location of mixing head when 
desirable. Accurate continuous flow 
is obtained by dual reciprocating 





SPECIALTY 


plungers in each of the reactive com- 
ponent lines. Positive pressure feed 
to metering elements prevents cavi- 
tation. Fillers are maintained in sus- 
pension and temperatures are held 
constant by continuous recirculation 
while idling. Pressure reservoirs uti- 
lize insert liners. 

An integral control panel provides 
for regulation of all variables. A sol- 
vent purge, either manual or auto- 
matic, cleans out the reactive mix 
when equipment is shut down. 

Here is NOVO high accuracy, mix 
homogeneity and complete reliability 
that pays for itself in savings realized 
from “‘perfect’”’ runs at a price you 
can’t afford to pass by. 


FOR COMPLETE INFORMATION Send an outline of your particular 
needs for an analysis of how Novo Systems can serve you. Equipment 
demonstration, using your materials under actual operating con- 
ditions, may be arranged in Philadelphia. 


DIVISION 


NOVO INDUSTRIAL CORPORATION 
Edmund & Shelmire Sts., Philadelphia 36, Pa. ¢ DEvonshire 3-5400 


MITCHELL 
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tures covering a broad range of 
densities and hardnesses. Chem- 
ically blown foams are available 
from rigid (unplasticized), plas- 
ticized sheeting, plasticized ex- 
truded PVC profiles, and plasti- 
cized coatings (from plastisols). 
Many shapes, either from plasti- 
sols or plasticized resins, may be 
compression molded. In Table III, 
p. 368, four different types of PVC 
foams are described, ranging from 
expanded calendered sheeting to a 
plastisol textile coating 
pound. To achieve optimum blow- 
ing, that is, essentially complete 
decomposition of the blowing 
agent at the designated time, 
rather precise control of process 
variables is required. 

The compositions in Table III 
would not be suitable for thick 
sections (up to 6 in.) blown at 
atmospheric pressure. The follow- 
ing formula and process condi- 
tions are preferred (17): 


com- 


PVC plastisol thick 
sections free-blown 


Ingredient Parts by weight 
Geon 121 100.0 
Flexol CC-55 50.0 
Plastolein 9058 DOZ 30.0 
RC-TG-9 20.0 
Calcium oxide 1.0 
Duponol ME 16 
Stabelan HR paste 3.0 
Neutral calcium petronate 3.6 
BL-353 10.0 
Expansion heat 

10 min. @ 100° C. 

40 min. @ 170° C. 

219.2 

Density 65 
Pandux hardness 55 


The introduction of the Ziegler 
and Phillips processes for linear 
polyethylene and polypropylene 
presented no problem from the 
standpoint of equipment, but the 
blowing agent manufacturers 
were challenged to supply blowing 
agents possessing higher decompo- 
sition temperatures and providing 
more uniform cell structure. The 
melting point of linear polyethyl- 
ene (140° C.) and linear polypro- 
pylene (170° C.) and the higher 
melt viscosities possessed by these 
materials set a requirement of 
higher extrusion temperatures to 
achieve economically satisfactory 
extrusion rates. This challenge 
was met by blowing agent manu- 
facturers who introduced a new 
blowing agent which releases its 
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THIS IS VULTAFOAM: 


You can make 

a taft of things 
hetter and faster 
with Vultafoam... 
including money 


o versatile is Vultafoam — GL’s 
new polyether’ diisocyanate 
rigid foam — that you can 


float on it, reinforce with it, 

insulate with it, make “sandwiches” 
of it, and — most important — realize 
a host of new profit opportunities 

That’s because Vultafoam can be 
quickly, efficiently foamed in sections 
of any size, any shape, any density 
(from 144-25 lbs. per cubic foot), tail- 
ored to the precise combination of 
characteristics you want— with no 
need for investment in costly equip- 
ment or laboratory facilities. 

Here are just a few pour-in-place 
applications for which Vultafoam is 
ideal: 


* Low temperature insulation — 
where its 90-95% closed cell structure 
means an extraordinarily low thermal 
conductivity (K factor), low water 
absorption, and low water vapor 
permeability. 


* Sandwich constructions — where 
its uncanny ability to bond permanently 
to metals and wood, its controllable 
density, and its low K value make for 
fast, economical production of high 
strength, insulated panels of virtually 


any size. 


¢ Structural reinforcement — where 
its high strength, light weight, and 
ability to conform to any configuration 
save production time and costs. 





AS A FLOTATION MATERIAL: Vultafoam adds 60 pounds of buoyancy per cubic foot of material used. This mix-and-pour polyurethane 
foam totally eliminates all cutting and fitting problems, hardens in just 20 minutes, means time saved, safety added . . permanently. 


its sound-deadening characteristics and 
ease of handling are important. 

¢ Electronics —in guided missiles, 
or potting applications ~— where su- 
perior dielectric properties are a must, 
¢ Packaging — strength, light weight, 
and low moisture permeability com- 
bine to do an extra good job protecting 
delicate products and components. 
Your imagination can take it from 
there. Let us send you complete in- 
formation. We invite you to use the 
coupon. 


meee 4 


ENERAL LATEX AND CHEMICAL CORPORATION | 


CAMBRIDGE, MASSACHUSETTS | 


OTHER PLANTS: Dalton. Georgia — Ashiand, Ohio — Charlotte, North Carolina — Verdun, Montreal, Canada — Brampton, Ontario, Canada ] 


¢ Acoustical insulation — where 
pomomerrrrrrrnr eee 
| 
| 666 MAIN STREET, 
| 
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| Please send me more NAME 
complete information on 
| Vultafoam. | am inter - 
ested in this material for COMPANY 
| = : specific application ADDRESS 
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4 nitrogen producing 
BLOWING AGENTS 


OPEX— economical, factory proven 

NITROPORE — unique cross-linking properties 

EXPANDEX — for high melting polymers 

KEMPORE - odorless, non-staining, 
non-discoloring 


These National Polychemical products are a means 
of introducing small particles of NITROGEN GAS 
into rubber or plastics structures. When developing 
your compounds to meet these new demands, our 
“know-how” is available. 


NATIONAL 
POLYCHEMICALS, INC. 


Wilmington, Massachusetts 





mdi) 








gas in the range of 240 to 250° C. 
(5) and a blowing agent which 
gives essentially ideal cell struc- 
ture at a somewhat lower 


(200° C.) (18). 


tem- 
perature 


Nitrogen as a filler 

Depending upon the application, 
plastic foams with densities of less 
than 1 to about 30 lb./cu. ft. are 
widely used. The use of chemical 
blowing agents to reduce the den- 
sity to the range of 80 to 90% of 
the unblown structure represents 
a field of fruitful study. Just as 
organic and inorganic fillers such 
as clays, fibers, and pigments are 
used to reduce cost, slightly blown 
structures should find increasing 
uses. Preliminary studies have 
shown that blown structures can 
compete favorably (19). With 
more and more emphasis being 
placed upon weight 
lowered power costs and “com- 
pactness,” the materials engineer 
will profit by exploring nitrogen 
or other gas-filled systems. Vol- 
ume-cost reductions are obtain- 
able with decrease in density of 10 
to 20% without appreciable loss in 
physical properties. Where elec- 
trical characteristics are impor- 
tant, decreases in density to 50 
or even 90% result not only in 
weight reduction, but in equal, if 
not improved, electrical proper- 
ties (20). 


reduction, 


Temperature considerations 
No one blowing agent is suit- 
able for foaming all plastics, al- 
though more than one blowing 
agent may be used to advantage 
in a given plastic. The required 
fluid or plastic range of materials 
will vary from the _plastisols, 
which are liquid at room temper- 
ature, to the melting points of the 
linear hydrocarbon polymers 
(e.g., polyethylene and polypro- 
pylene) and all the way up to the 
even higher melting plastics such 
as the fluoro-polymers. As each 
of these materials reaches volume 
production, the interest of the ma- 
terials engineer and the blowing 
agent producer has centered upon 
practical foaming 
them. And just as the plastics 
themselves have a broad spectrum 
of melting points, so too do the 
blowing agents range from gas 
evolution temperatures as low as 
60° C., up to 250° C. With addi- 


processes for 


























































tional points in between being 
filled in with new blowing agent 
candidates, efforts are in progress 
to find blowing agents with even 
higher temperatures to promote 
the foaming of the highest melting 
of the plastic materials. 
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FOAMED PLASTICS 





Photo courtesy General Dynamics 


your best source for urethane chemicals 


and foamed plastics 






a 


LOCKFOAM 


Poured in place 





Prefoamed slabs and sheets 


URETHANE CELLULAR PLASTICS 


FLEXIBLE FOAMS 
Polyether and Polyester Foam in Slabs, Sheets, Cushions 
and Fabricated Shapes 


RIGID & SEMIRIGID FOAMS 

Pour-in-Place Systems: Hi-Density Quasi Prepolymer, 
Medium and Low Density Quasi Prepolymer Freon, 
Semirigid Prepolymer and Quasi Prepolymer, 

Impact Absorbing Prepolymer and Quasi Prepolymer 


No matter what your particular requirements—a 
foam that is rigid or flexible, foamed-in-place or in 
prefoamed slabs and sheets—Nopco can meet them 
with the method and material sure to do the job 
best. Nopco has pioneered the development and use 
of urethane foams. 


The Nopco technical staff is ready to work directly 
with your own engineers and designers to make sure 
that the urethane you use will give your products 
maximum advantages at lowest possible cost. 


Remember, no one material is suitable or economical 
for every job. Let Nopco develop the right one for you. 





® 


NOPCO CHEMICAL COMPANY 
PLASTICS DIVISION 


North Arlington, N.J. ¢ 4858 Valley Blvd., Los Angeles, Calif. 
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WHY A PLAY POOL NEEDS A SHELTERED LIFE 





When it’s time for the first dip of the season, a plastic play pool has more to contend with than the threat 
of sharp toys and toe nails! The sun itself is a villain whose ultra-violet rays can cause plastics to fade, 
discolor, and get brittle. And ladies and gentlemen in the swim can’t put up with that. § So Cyanamid 
developed Cyasorb® light absorbers. These ultra-violet absorbers actually screen out destructive rays. They 
add useful life to plastics... and fun to summer! § Play pools, of course, aren’t the only use for these 
handy chemicals. § You'll also find them in the best fiber glass panels, paints, varnishes, waxes, in shower 
curtains, lamp shades, boats... and an endless number of other products subject to destructive ultra-violet 
rays from the sun or artificial sources. {| Give your products new sales appeal with Cyasorb. It goes without 
saying that you should look for Cyasorb in the products you buy! For more facts, please just drop us a note. 
AMERICAN CYANAMID COMPANY - INTERMEDIATES DEPARTMENT - BOUND BROOK, NEW JERSEY 
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The Quaker Oals Gmpany 
PRODUCERS OF 
RAW MATERIALS FOR THE RESIN INDUSTRY=— 


FORMULATED BINDERS AND IMPREGNANTS 
i ers 


Raw Materials for Resin Industry 





QO FURFURAL is a highly pure chemical. It 
is well established in phenolic resin manufac- 
ture because the resins make superior thermo- 
setting molding compounds. 





—S 


QO FURFURYL ALCOHOL produces resins 


Formulated Binders and Impregnants 
which cure without external heat to form in- 


fusible, insoluble polymers. The resins also QO FURSET is a fast curing binder for core 

are finding application as binders for pow- sand in the foundry industry. 

dered carbon and graphite to make extruded 

and molded items. QO FAPREG is a low viscosity solution used 
to impregnate carbon or graphite; it resini- 

QO FURAFIL is a modified cellulosic product fies with heat to make strong, non-porous 

used as an extender for phenolic glues in the products. 

plywood industry and as a filler for high den- 

sity molding compounds. QO FACARSB is also a low viscosity solution 


used to impregnate carbon and graphite, but 
specifically designed to give high carbon yield 
on pyrolysis. It is used in manufacturing 
L r graphite equipment impervious to gas above 
~ 1000°C. 

















If you have questions 
concerning our chemical Ka 
raw materials or 
binders or impregnants, 
let our experience 
with these products 
guide your 
initial evaluation. 


The 
Quaker Qats 


wm | he Quaker Oals Ompany 
CHEMICALS DIVISION 


Room 6154), 815 Superior Ave., Cleveland 14, Ohio 


Room 534J, 120 Wall Street, New York 5, New York 
Room 434), 48 S.E. Hawthorne Bivd., Portland 14, Oregon 














The Me, 
PEARL GL(*)- 
r\ 


Synthetic Pearl Pigment 


SUPERIOR TO NATURAL 
at the Synthetic Price 


TEST PEARL GLO (new synthetic *Patented 
essence), whether you spray, dip or incorporate, 
you'll find a saving in equipment and labor 
required. Use it on any sealed surface, plastic, 
metal, wood, leather, paper etc. It may also be 
incorporated into Acrylic, Polyester, Vinyl, Poly- 
ethylene, etc. Gives a dazzling pearl finish at 
very low cost. 


WRITE TODAY FOR A TRIAL SAMPLE OF 
PEARL GLO for a test run and full information. 
(Specify application and choice of vehicle.) 


ARGENTA 
PRODUCTS CO. 


Estab. 1919 
SYNTHETIC DIVISION NATURAL DIVISION 
74-80 Forrest St. Sea Street 
Jersey City, N.J. Eastport, Maine 
*Patent No, 2,807,858 








a series of phthalocyanine blues 
and greens for coloring plastics 
—of exceptional brilliance, tinc- 
torial strength, fastness to light 
and chemical stability. 

Our technical service represen- 
tatives are available to help 
you with your plastics coloring 
problems. 


Pigment Department 


general dyestuff co. 


A SALES DIVISION OF 
GENERAL ANILINE & FILM CORPORATION 
435 HUDSON STREET, NEW YORK 14, N. Y. 
SALES OFFICES: New York + Providence + Philadel- 
phia + Charlotte, N.C. + Chattanooga + Chicago 
Portiand, Ore. + San Francisco + Los Angeles + IN 
CANADA: Chemical Developments of Canada, Limited, 
Montreal 





Hytherm 
COLORS 
Especially Developed 


fam Di ASTIC 
: e t 
iVi F LAVQIe 


PEROX DYES Bright 
...transparent...stable 
to organic peroxide 
catalysts, withstand 
high temperature, re- 
sist light...soluble in 
polystyrene, polyester, 
vinyl and epoxy resins 
... bright transparent 
shades or brilliant pas- 
tels when combined 
with white substrate 
pigments...blue whit- 
ener corrects exces- 
sive yellowness of 
resins. 


HYTHERM COLORS 
Fast, stable anthra- 
quinone colors feature 
extreme high solubil- 
ity in organic solvents, 
stability, non-crystal- 
lization, light and al- 
kali fastness. GREEN, 
YELLOW, MAGENTA, 
AMBER, PURPLE, RED, 
BLACK, BLUE. 








Samples and specifications upon request. 


PATENT CHEMICALS, INC. 
335 McLean Bivd., 
Paterson, N. J. 
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PHTHALIC ANHYDRIDE 
Molten and Fiake 


Mixed cars and truckloads 
offered with Maleic Anhydride, 
Adipic and Fumaric Acid and 
other National Resin Chemicals. 
Get our delivered price on your 
complete resin chemical needs. 


CAPROLACTAM 
Molten and Dry Crystals 
Low cost, highly reactive mo- 
nomer with many potential 
uses beyond its present volume 
use in nylon 6 resins and 
fibers. Well worth creative re- 
search work. Comprehensive 


technical data available in | 


Bulletin 1-14M 


ADIPIC ACID 


99.8% minimum purity. Heat Color, 
APHA Max #85. (2 hrs. @ 200° C). 
Excellent for light-colored resins, 
plasticizers and other esters. Ample 
non-captive production available. 
Write for Technical Bulletin 1-12RM. 


MALEIC ANHYDRIDE 
Tablets, Rods and Molten 


Highest quality from Allied Chem- 
ical-integrated production. Com- 


prehensive 58-page Technical 


Manual on National Maleic Anhy- 
dride available. Also 12-page 
booklet on handling Molten Ma- 
leic Anhydride. 


FUMARIC ACID 


99.6% pure and 
free-flowing. Ab- 
sence of color makes 
National Fumaric 
Acid extremely de- 
sirable for resins 
and plasiicizers. 


SUCCINIC ANHYDRIDE 


“Small molecule’ with big 
value. New low “incentive 
price’ warrants investigation 
of National Succinic Anhy- 
dride for resins, plasticizers, 
Write for 
Sample and Tecknical Bulle- 
tin 1-11M. 


elastomers, etc. 


NADIC® METHYL ANHYDRIDE 


Preferred liquid curing agent for epoxy resins 
because it is easy to handle, makes light- 
colored clear castings, gives longer pot life 
to catalyzed resins, has lower volatility, ex- 
cellent thermal stability and gives greater lat- 
itude in resin formulation. Write for Data 
Sheet 61159M. 


AND FOR POLYURETHANES 
Nacconate® Diisocyanates 


NACCONATE 65 


Isomeric mixture of approximately 
65% of 2,4-tolylene diisocyanate & 
35% of 2,6-tolylene diisocyanate. 


NACCONATE 100 
2,4-tolylene diisocyanate. 


NACCONATE 80 

Isomeric mixture of approximately 
80% of 2,4-tolylene diisocyanate & 
20% of 2,6-tolylene diisocyanate. 
NACCONATE 200 
3,3'-bitolylene 4,4’-diisocyanate. 


® 
NAXOL Cyciohexanol 


Three types imme- 
diately available: 
NAXOL (100% ma- 
terial) and NAXOL 
D and W (freezing 
point depressed). 
Write for Technical 
Bulletin 1-20M. 


NADONE® Cyclohexanone 


One of the most powerful solv- 
ents available and one of the 
least expensive for resin solu- 
tions because of its high dilu- 
tion ratio. Also a versatile 
intermediate for high-quality, 
light-colored resins. Minimum 
purity 99.8%. Complete data 
in Technical Bulletin 1-19M. 


also available on 
Aniline + Hexahydro Phthalic Anhydride 
Tetrahydro Phthalic Anhydride 
Meta-Phenylenediamine + Succinic Acid 
Nadic® Anhydride + Malic Acid 
Dodecenylsuccinic Anhydride 
plus a full line of 


NATIONAL PLASTIC AND RESIN COLORANTS 





llied 


NACCONATE 300 hemical 
diphenylmethane 4,4’-diisocyanate 


Technical bulletins are available on any or all 
of the above products. Inquiries are invited. 





ORGANIC PEROXIDES 


POLYESTERS @ POLYOLEFINS @ POLYSTYRENES 
PVC’s @ SILICONES @ ACRYLICS 
from the 


CHEMICAL DEPARTMENT McKESSON & ROBBINS, INC. 


Your Assurance of the Highest Uniform Performance 


PRODUCT NAME DESCRIPTION 


50% cyclohexanone peraxide paste with 
CADOX HOP-SOT pA weer aie 


60% ethyl ketone peroxide in 
demetayl pathalate 
50% ide with 
para chlorebenzoy! perox 


72% tertiary butyl hydroperoxide 

50% 2,4 — dichlorebenzyl peroxide with 
dibuty! phthalate 

CADOX TS 40 & So | 24 dichlerebenzey! peroxide with 

CUMENE HYDROPEROXIDE} Assay — 73% 

DIISOPROPYLBENZENE Assay — 53% 


HYDROPEROXIDE 
LAUROYL PEROXIDE 95% — granular also wet 
see Cadox MDP 


METHYL ETHYL KETONE 
PEROXIDE 





CADOX MOP 





CADOX PS 
CADOX TBH 
CADOX TOP 


























PARA-MENTHANE 
HYDROPEROXIDE 


Appleton, Wisconsin 


Assay — 53% 














Columbus, Ohio Kansas City, Missouri 


Atlanta, Georgia 


Baton Rouge, Louisiana 


Bloomfield, New Jersey 
Boston, Massachusetts 
Buffalo, New York 
Burlington, lowa 
Cedar Rapids, lowa 


Corpus Christi, Texas 
Dallas, Texas 
Davenport, lowa 
Decatur, Illinois 
Denver, Colorado 
Des Moines, lowa 
Detroit, Michigan 


Los Angeles, California 


Louisville, Kentucky 


Milwaukee, Wisconsin 
Minneapolis, Minnesota 
Mobile, Alabama 

New Orleans, Louisiana 
New York, New York 


Philadelphia, Pennsylvania 
Pittsburgh, Pennsylvania 
Portland, Oregon 
Providence, Rhode Island 
St. Louis, Missouri 
Saginaw, Michigan 

San Antonio, Texas 


Sioux City, lowa 
Stamford, Connecticut 
Tulsa, Oklahoma 
Wichita, Kansas 


Charlotte, North Carolina 
Chicago, Illinois 
Cincinnati, Ohio 
Cleveland, Ohio 


Duluth, Minnesota Odessa, Texas 

Fort Worth, Texas Oklahoma City, Oklahoma 
Grand Rapids, Michigan Omaha, Nebraska 
Houston, Texas Peoria, Illinois 


Write for technical data and catalog of other chemicals for the plastics industry. 
A local Representative will be pleased to call and discuss your requirements. 


CHEMICAL DEPARTMENT McKESSON & ROBBINS, inc. 


155 East 44th Street, New York 17, New York 








DISCOVER NEW PROF! 


Glidden pigments can add to the sales potential of your products. Glidden 
Zopaque® Titanium Dioxide, the finest white pigment available, exhibits excel- 
lent dispersion properties, low reactivity and exceptional whiteness, gloss, color 
retention and hiding power. Non-bleeding, non-fading Glidden Cadmolith® reds 
and yellows are insoluble in all vehicles. The ten soft, easy-to-grind shades 
impart high opacity and resist acids, alkalies and heat. 
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FINEST PIGMENTS FOR INDUSTRY 


y) 
y The Glidden Company 
> 5 y Chemicais—Pigments—Metals Division 
a | 
soouce Baltimore 26, Maryland 





(This advertisement is printed on paper stock containing 


OTAN-TONE 


PELLETIZED 
Polyethylene Color Concentrates 


The consumer impact achieved from finished prod- 
ucts of extruded or molded polyethylene is greatly 
determined by faithful duplication of the origina 
color sample from the designer. For rich, vivid 
colors or soft, lors ched exactly to the 
color you desire, § IE PE Polyethylene 
Color Concentrates are your answer. 


Now available in pellet form, STAN-TONE 
Colors minimize dusting and combine exceptiona 
heat and light stability with high resistance to 
migration, crocking, leaching and bleed. Excel- 
lent in high-density polyethylene applications. 
STAN-TONE PE Colors are ideal for use in pol- 
yethylene containers, film, filament, pipe and 
wire and cable. 





Other STAN-TONE Colors 
for plastic and rubber: 
PSTAN-TONE MBS Masterbatch ® STAN-TONE Dry colors 
PSTAN-TONE PEC Polyester paste ®STAN-TONE Paste 
PSTAN-TONE GPE 50% Pigment concentrate 


Our laboratories can solve your specific color 
compounding problem. For information, contact: 





PHN HARWICK STANDARD CHEMICAL CO. 


60 SOUTH SEIBERLING STREET, AKRON 5 OHIO 
ALBERTVILLE, ALA BOSTON 16, MASS CHICAGO 25, ILLINOIS GREENVILLE, S-C PICO RIVERA, CALIF TRENTON 9, NJ 
OLD GUNTERSVILLE HWY 661 BOYLSTON ST 2724 W. LAWRENCE AVE | NOTTINGHAM RD 7225 PARAMOUNT BLVD 2595 E. STATE ST. 






















Columbian’s new 
Research Headquarters 
in Princeton, N. J. 


COLUMBIAN Carpont 
COMPANY 


|| see RESEARCH LABORATORIES} 


COLUMBIAN 


goes all the way in research... 


Key factor in Columbian’s many major contributions to the 
development of more effective and efficient products for industry 
. is research. Today, Columbian produces a wide range of carbon 
blacks, colloidal dispersions and Mapico pure synthetic iron oxides 
. provides unsurpassed quality through the most precise produc- 
tion control... assures optimum performance in every application. 
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A wide range of blacks is now available to the rubber chemist from 


CARB Columbian ...each black gives optimum performance. 
ON BLACK Statex® 160 (SAF) + Statex 125 (ISAF) - Statex R (HAF) - Standard 
FOR RUBBER Micronex® (MPC) + Micronex W-6 (EPC) + Statex B (FF) + Statex M 


(FEF) « Statex 93 (HMF) + Statex G (GPF) - Furnex® (SRF). 
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Carbon black is an indispensable component in many products. A 
INDUSTRIAL wide range of carbon blacks is now available—controlled for 
CARBON BLACK particle size, oil absorption, tinting strength and pH. 

Neo Spectra®- Superba®- 999 - Excelsior®- Peerless®- 140+ Raven® 


ie | Paris - Statex® - Molacco®. 


~ Normal! dispersion techniques are not adequate for higher quality 
COLLOIDAL DISPERSIONS i 


products. New ‘techniques yield dispersions (in most types of 


media) that eliminate grinding, provide improved color and max- 
OF CARBON BLACK imum durability. 


MT Te 78 La | Coblac®- Covinylblak®- Covarnishblak® - Cowaxblak® - Costyreneblak® 





Copeenblak® - Aquablak®. 
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a MAPICO COLORS Mapico colors are highly refined synthetic, pure iron oxide pig- 
ments produced under careful control...extremely fine in particle 


we 7 8 Sr ' size... light fast, acid and alkali resistant, exceptionally uniform. 
. Bw, — Mapico Yellows + Reds + Tans « Browns + Blacks. 
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BONE BLACKS 


The Ivo Bone Blacks as a class are characterized by intense 
blackness, low oil absorption, and high loading capacity. The Ivo 





|} Blacks are easily wetted, show a minimum tendency to float, and 
i are ideal for obtaining a deep velvet-like finish. 





& LAMP BLACKS As black pigments, Columbian lamp blacks are characterized by 


blue soft tones, with a minimum tendency to flood and float. 
Germantown and Eagle Brands. 


COLUMBIAN CARBON COMPANY 


380 Madison Avenue, New York 17, N. Y. 











Basic chemicals for plastics 


By JAMES M. CHURCH* 


|, materials for produc- 
tion of plastics resins are in many 
instances the same basic raw ma- 
terials from which many organic 
chemicals are made. In fact, it is 
next to impossible to distinguish 
between organic chemicals and 
the materials from which plastics 
resins are made, for they are one 
and the same. A good example of 
this is phthalic anhydride, a large 
bulk organic intermediate used in 
the production of dyestuffs, plas- 
ticizers, and alkyd resins. There- 
fore, in discussing the utilization 
of basic materials for synthetic 
resins, the inter-relationship of 
plastics intermediates and other 
organic substances, such as sol- 
vents commonly used with plas- 
tics, will be stressed. An attempt 
will be made to emphasize the 
many related products which 
originate from the same basic 
starting material, and find their 
way into plastics compositions of 
all sorts. 


Chemicals from acetylene 


Ever since World War II, when 
technical missions from the U.S. 
discovered the acetylenic chemis- 
try of Reppé in Germany, there 
has been a steady growth of a 
large group of chemicals pro- 
duced from acetylene. Many of 
these are the monomeric forms of 
some of the most important plas- 
tics, such as the vinyls. Others are 
more basic organic chemicals, 
such as acetic acid, which is used 
in the production of simple and 
polymeric acetate esters. 

Production of acetylene: The 
majority of the acetylene manu- 
factured in this country comes 
from calcium carbide by a hydra- 
tion reaction with water. Two 
standard methods known as the 
“wet” and “dry” processes are in 
common use today. The main dif- 
ference is in the quantity of water 
employed in the reaction, result- 
ing in the formation of either a 
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lime slurry or a dry lime hydrate, 
the latter being suitable for re- 
use in producing the calcium 
carbide. 

Two other processes have 
recently been developed for the 
production of acetylene from 
petroleum or natural gas. One is 
the Wulff process which involves 
a pyrolysis of lower paraffinic 
hydrocarbons such as butane to 
form the lower unsaturated hy- 
drocarbons, including acetylene. 
The other, known as the Sachsse 
process, consists of a partial oxi- 
dation of methane of natural 
gas to form acetylene, carbon 
monoxide, carbon dioxide, hydro- 
gen and water. The yields and 
economics of these latter proc- 
esses are less favorable than with 
the carbide processes and there- 
fore less competitive. 

Organic intermediates from 
acetylene: There is a large num- 
ber of common aliphatic organic 
chemicals which may be made by 
various reactions, starting with 
acetylene. Only those which are 
of major importance to plastics 
will be mentioned here. The first 
of these are the acetic acid prod- 
ucts which comprise a family of 
substances derived from acetic 
acid or its intermediate, acetalde- 
hyde. When acetylene is reacted 
with water in the presence of 
acetic acid and a mercury cata- 
lyst, acetaldehyde is formed. 
About 50% of this important in- 
termediate is produced by this 
reaction. Because of the reactivity 
of acetaldehyde, many related 
products may be obtained which 
include: acetic acid, acetic an- 
hydride, n-butanol, 2-ethyl hex- 
anol, ethyl acetate, butyric acid, 
and similar compounds, all of 
which are important to resin pro- 
duction. 

Polymer intermediates from 
acetylene: In addition to the sim- 
ple organic chemicals mentioned 
above, a large number of polymer 
intermediates, better known as 
monomers, are produced from 
acetylene. Most of these are of the 
vinyl plastic group and include 


vinyl chloride, vinylidene chlor- 
ide, vinyl acetate, polyvinyl al- 
cohol, polyvinyl acetals, and 
acrylonitrile. All of these are 
produced by the initial addition 
reaction of acetylene with hydro- 
gen chloride, acetic acid, or hy- 
drocyanic acid to form the 
corresponding monomers of vinyl 
chloride, vinyl acetate, or acry- 
lonitrile. It is interesting to note 
that the most common of the 
vinyl acetals is polyvinyl butyral, 
the plastic film in safety-glass 
sandwiches. This plastic is made 
from two intermediates obtain- 
able from acetylene, namely, vinyl! 
acetate and butyraldehyde. 
Another polymer intermediate 
is melamine, used in the produc- 
tion of melamine resins. It is re- 
lated to acetylene, for it is de- 
rived from calcium cyanamid, 
which in turn is produced from 
calcium carbide. In other words, 
instead of producing acetylene 
from calcium carbide, the latter 
is first reacted with nitrogen of 
the air at high temperatures and 
converted to calcium cyanamid. 
This solid material, which resem- 
bles calcium carbide, can then be 
reacted with water and acid to 
form cyanamid, which can be 
polymerized to melamine. 


Chemicals from ethylene 


Ethylene, a basic raw material 
which is obtained from the crack- 
ing of petroleum and natural gas 
hydrocarbons, is equally impor- 
tant for the production of organic 
chemicals, as well as for polymer 
intermediates. One of its largest 
uses is in the production of syn- 
thetic ethyl alcohol. It is also the 
basis for a large group of so- 
called “petrochemicals,” which 
include such common chemicals 
as ethylene glycol, ethyl chloride, 
ether, and many ethyl esters. 

Production of ethylene: The 
production of ethylene is mainly 
a super-catalytic cracking of lower 
paraffinic hydrocarbons such as 
ethane and propane, which are 
previously separated from the 
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higher hydrocarbons of cracked 
refinery gas. A typical cracked 
ethane-propane gas may consist 
of 25% methane, 15% ethane, 
12% propane, 19% hydrogen, 7% 
ethylene, 6% propylene, and 16% 
nitrogen, carbon monoxide, car- 
bon dioxide, and minor ingredi- 
ents. Separation of the gas con- 
stituents is an involved process 
mainly of absorption and low- 
temperature distillation, with a 
recycling of the ethane and pro- 
pane to the cracking unit. The 
final separated ethylene gas is 
made to a purity of 99.5 to 99.9%, 
depending upon the use to be 
made of it. 


Organic intermediates from 
ethylene: These materials are 
produced by various reactions 


with ethylene, which readily adds 
substances to the ethylenic bond 
for the formation of a large num- 
ber of ethylene derivatives. The 
hydration of ethylene, either di- 
rectly or via ethyl hydrogen sul- 
fate, is the main method for the 
production of ethyl alcohol. Ethyl 
alcohol in turn may be converted 
by dehydrogenation to acetalde- 
hyde, which serves as a second 
source of this important interme- 
diate for the synthesis of many 
aliphatic organic chemicals, as 
indicated in the above discussion 
of chemicals from acetylene. In 
similar manner, ethylene may be 
hydrochlorinated, using HCl in- 
stead of H,O, thus forming ethyl 
chloride, another important or- 
ganic intermediate used in the 
synthesis of ethyl cellulose. By a 
combination of oxidation and hy- 
dration, known as hydroxylation, 
ethylene glycol is produced from 
ethylene. Large tonnage of this 
chemical is being used in the pro- 
duction of alkyd and polyester 
resins, besides its better-known 
use as an antifreeze compound. 
There are also a large variety of 
ethyl compounds such as ethyl 
ether, ethyl acetate, diethyl 
phthalate, and various other ethyl 
esters made from ethylene which 
find their way into plastics. 
Polymer intermediates from 
ethylene: The most important of 
these plastics is polyethylene. This 
material is formed by catalytic 
polymerization of ethylene, either 
under high pressures and high 
temperature for the conventional 
type of polymer, or at low pres- 
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sures and moderate temperature 
for the high-density type. For the 
production of polyethylene, ethyl- 
ene of high purity is of utmost im- 
portance—as high as 99.9+-%. 

Second in importance of the 
polymer intermediates is ethyl 
benzene, the starting material for 
styrene production. It is made by 
alkylating benzene with ethylene 
in the presence of an acid catalyst. 
Acrylic esters are made from 
ethylene oxide or chlorohydrin 
derivatives through reaction with 
a cyanide to form the cyanohy- 
drin, which in turn is hydrolyzed 
and esterified. The cyanohydrin 
intermediate may readily be con- 
verted to acrylonitrile, which is 
widely used in the manufacture of 
acrylic fibers and as a modifying 
agent for the formation of many 
interesting copolymer resins. In 
the production of ethyl cellulose, 
ethylene, in the form of ethyl 
chloride, is used for the ethyla- 
tion of cellulose. 


Chemicals from propylene 


Propylene, an important petro- 
leum hydrocarbon, is the basis for 
the higher C, aliphatic organic 
chemicals used in the manufac- 
ture of plastics. Processes em- 
ployed follow closely those used 
with ethylene and lead to the 
formation of similar compounds, 
many of which are the next 
higher homolog of the ethylene 
derivatives. Sources of propylene 
are mainly from the supercrack- 
ing of propane and butane mix- 
tures in a similar fashion to the 
formation of ethylene from ethane 
and propane. After separation of 
the propylene from the cracked 
gases, it is distilled to a purity 
which can be as high as 99.0 
percent. 

Intermediates from propylene: 
By similar reactions, propylene 
can be hydrated, chlorinated, 
alkylated, cyanated, and polymer- 
ized to form a great variety of 
derivatives. No doubt the most 
important single organic com- 
pound obtainable from propylene 
is acetone. This is made by first 
hydrating propylene, in an indi- 
rect two-step process involving 
propyl hydrogen sulfate, to form 
isopropyl alcohol. The alcohol is 
then dehydrogenated by an in- 
complete oxidation with air to 


form acetone. Over 90% of the 
acetone which is produced here 
comes from propylene. 

The hydroxylation of propylene 
by a combination of oxidation and 
hydration forms propylene gly- 
cols, which are useful ingredients 
in the synthesis of polyesters. 

A group of products known as 
allyl derivatives have recently 
been developed and they in turn 
have been the basis for synthetic 
glycerine, as well as for the pro- 
duction of allyl ester resins. The 
reactions involved are numerous, 
but start with the high-tempera- 
ture chlorination of propylene to 
form allyl chloride. Hydrolysis of 
allyl chloride leads to allyl alcohol 
from which a variety of allyl 
esters may be made. Further 
chlorination of allyl alcohol and 
subsequent hydrolysis of the gly- 
cerylchlorohydrin, produces syn- 
thetic glycerine. 

The alkylation of benzene with 
propylene is the start of the new 
cumene process for producing 
synthetic phenol, which yields 
acetone as a byproduct. The 
propylated benzene or cumene is 
oxidized under mild conditions to 
the peroxide, which is hydrolyzed 
to phenol and acetone. 

The polymeric materials being 
produced from propylene include 
polypropylene, methacrylates, al- 
lyl ester resins, and propylene 
polyesters. The development of 
the first commercial process for 
producing polypropylene, which 
involves low-pressure polymeri- 
zation of propylene, was recently 
announced in this country. In- 
stead of being just another poly- 
olefin in competition with poly- 
ethylene, polypropylene, being 
an isotactic polymer, possesses 
unique properties which open a 
gamut of uses from fiber to film. 
Polymethylmethacrylate is pro- 
duced from propylene by a proc- 
ess similar to that for making 
acrylics from ethylene. The pro- 
cedure starts with acetone as the 
intermediate, which is cyanated 
with hydrogen cyanide; the 
cyanohydrin is hydrolyzed and 
esterfied to the methacrylic ester. 


Chemicals from butadiene 


Large quantities of butadiene 
were produced during World War 
II for the manufactute of syn- 











thetic rubber of the Buna-S type. 
Since then, research has disclosed 
many uses for this abundant 
starting material in the synthesis 
of organic and polymer inter- 
mediates. One of these is the pro- 
duction of hexamethylenediamine, 
an intermediate for nylon. The 
conversion of butadiene in this 
case consists of a series of reac- 
tions which include chlorination, 
cyanation, and hydrogenation to 
form the diamine. Another use is 
in the formation of copolymers 
with styrene, acrylonitrile, vinyl 
chloride, and other monomeric 
substances, where the butadiene 
imparts flexibility to the polymer. 


Chemicals from methane 


Methane, main constituent of 
natural gas, is becoming increas- 
ingly important as a basic raw 
material for organic intermediate 
production. “Coal, water, and air” 
for the synthesis of organics has 
today given way to “methane, 
water, and air” for the synthesis 
of a great variety of aliphatic 
chemicals. Synthetic methanol is 
being produced at a rate of over 
a billion pounds a year from 
“synthesis gas,” which is carbon 
monoxide and hydrogen. The pre- 
ferred source of this starting ma- 
terial is from the high-tempera- 
ture hydrolysis of methane which 
forms an excess of hydrogen; the 
older “water gas” from the reac- 
tion of coke and steam was de- 
ficient in hydrogen. The reaction 
of carbon monoxide with hydro- 
gen not only forms methanol, but 
also a variety of other alcohols, 
esters, ketones, etc., and is car- 
ried out at high temperature, high 
pressure, and with selective cata- 
lysts. The greater part of the 
methanol is used in the produc- 
tion of formaldehyde by an in- 
complete air oxidation process. 
Formaldehyde is an important 
plastics intermediate for the pro- 
duction of phenolic and urea 
resins, as well as in casein, soy- 
bean, and zein plastics. In the 
anhydrous form it serves as the 
monomer in the synthesis of the 
new polyformaldehyde plastic 
resin known as Delrin. 

Synthesis gas is also used in 
the production of urea for both 
plastics and fertilizers. The syn- 
thesis gas (CO and H.) is further 


hydrolyzed at high temperatures 
over an iron catalyst to form ad- 
ditional H, and CO,. These are 
separated by absorption of the 
latter in cold water under pres- 
sure. The hydrogen is utilized in 
the synthesis of ammonia in a 
high-temperature reaction with 
nitrogen, which is obtained from 
the air by low-temperature dis- 
tillation. The synthesis of urea is 
another high-temperature, high- 
pressure reaction between the 
ammonia and carbon dioxide. 
Another intermediate, useful in 
the synthesis of acrylic and 
methacrylic monomers, is hydro- 
gen cyanide. Most of this is now 
being produced either directly 
from methane or indirectly via 
synthesis gas and ammonia. In 
the first instance, methane and 
ammonia are reacted together 
with oxygen of the air and in the 
presence of a platinum catalyst at 
high temperatures to form hydro- 
gen cyanide and water. In the in- 
direct process, methanol is first 
formed from the synthesis gas, 
and then further reacted with the 
carbon monoxide of the synthesis 
gas to form methyl formate. The 
latter is then reacted with am- 
monia to obtain formamide which 
in turn readily decomposes to 
hydrogen cyanide and water. Al- 
though much more involved, the 
indirect process gives higher 
yields with less purification. 


Chemicals from higher 
paraffinic hydrocarbons 


The higher gaseous saturated 
hydrocarbons of propane, butane, 
and pentane are finding applica- 
tions similar to methane for the 
production of a variety of ali- 
phatic chemicals which are useful 
in the synthesis and compound- 
ing of plastics. A good example is 
the catalytic air oxidation of pro- 
pane and butane which yields a 
mixture of oxygenated compounds 
consisting of formaldehyde, acetic 
acid, propyl! alcohol, acetone, pro- 
pionic acid, butyraldehyde, and 
compounds which are similar. 


Chemicals from aromatic 
hydrocarbons 


Before World War II, the only 
source of aromatic hydrocarbons 
was coal tar, a byproduct of the 


coking ovens. The coal tar was 
separated, by complicated proc- 
esses, into many of its constituents 
but none of these was obtainable 
in a high state of purity. Nowa- 
days, a great share of the aro- 
matic hydrocarbons are obtain- 


able from petroleum through 
refinery processes involving 
cracking, reforming, alkylation, 


cyclization, and dehydrogenation. 
Benzene, toluene, and _ similar 
common aromatics of high purity 
are obtained. Also obtained are 
the newer alkylated benzenes. 

Intermediates from benzene: 
For many years, benzene has 
been basic to a host of aromatic 
chemicals, many of which are im- 
portant intermediates for plastics. 
Phenol, styrene, aniline, adipic 
acid, and maleic anhydride (all 
find use in the synthesis of high 
polymers), are a few examples. 

No doubt phenol is the most 
important of the benzene deriva- 
tive; over 300 million lb. are pro- 
duced annually in this country. 
There are three main processes 
for the conversion of benzene to 
phenol, which involve three 
separate intermediates. The older 
and more common of these is the 
B.S.A. (benzene sulfonic acid) 
process involving the sulfonation 
of benzene and_ subsequent 
caustic hydrolysis of the sulfonic 
acid to phenol. The second proc- 
ess utilizes chlorobenzene as the 
intermediate, which is formed by 
the chlorination of benzene. This 
in turn is hydrolyzed to yield 
phenol. The third process was 
mentioned earlier in the discus- 
sion of chemicals from propylene. 
This process involves cumene 
(isopropylbenzene) as the inter- 
mediate. Upon oxidation and 
simultaneous hydrolysis, the 
cumene is converted to phenol 
and acetone. 

Styrene, included in the earlier 
discussion of ethylene derivatives, 
is formed by first alkylating ben- 
zene with ethylene and then de- 
hydrogenating the ethyl benzene 
to produce styrene. Aniline does 
not find much use in the aniline- 
formaldehyde resins, but is use- 
ful in the synthesis of dyestuffs, 
antioxidants, and stabilizers. All 
of these products are essential in 
the compounding of plastics. 

Adipic acid, one of the nylon 


intermediates, is made from 
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cyclohexane, obtained either di- 
rectly from petroleum products or 
by hydrogenation of benzene. The 
latter source is preferred by one 
of the larger nylon producers. 
Adipic acid is produced by a 
three-stage oxidation of cyclo- 
hexane: first to cyclohexanol, 
then to cyclohexanone, and finally 
to adipic acid. The present proc- 
ess involves air oxidation in both 
liquid and vapor phases and is 
quite complex and difficult to con- 
trol. 

Maleic anhydride, which is find- 
ing increasing use in the produc- 
tion of maleate polyester resins, 
is produced by the air oxidation 
of benzene. This process, unlike 
the air oxidation of cyclohexane, 
succeeds in rupturing the ring 
and producing an _ unsaturated 
dibasic acid directly. The anhy- 
dride is recovered from the oxi- 
dation products by adsorption in 
a mineral oil solvent, thus pre- 
venting its hydration and pos- 
sible inversion to isomeric fumaric 
acid. 

Intermediates from toluene and 
xylene: These materials are simi- 
lar to benzene and represent the 
methyl homologs of the benzene 
derivatives. However, the pres- 
ence of another substituent on 
the benzene ring gives rise to 
isomeric products, some of which 
are difficult to separate. In place 
of phenol, the cresols, both para 
and ortho, are formed by either 
sulfonation or chlorination of 
toluene and subsequent hydroly- 
sis of the intermediate. Methyl 
styrene is now being produced by 
first reacting toluene with ethyl- 
ene to form ditolyl ethane. This 
product, in turn, is decomposed at 
high resulting in 
the formation of methyl styrene 
and toluene. 


temperatures, 


Xylenols are synthesized from 
xylene in a manner similar to the 
production of phenol via the sul- 
fonic acids or chloroxylenes. The 
most important use for xylenes 
today, however, is in their con- 
version to the corresponding 
phthalic acids by air oxidation. 
Ortho-xylene, obtainable 
from petroleum sources in high 
quality and at reasonable prices, 
is competing with naphthalene 
for the production of phthalic 
anhydride. Meta-xylene in a simi- 
lar reaction yields isophthalic 


now 
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acid, and para-xylene gives the 
terephthalic acid. These latter 
phthalic acids are finding use in 
the polyphthalate-glycol ester 
resins, such as Dacron fiber and 
Mylar film. (See Fibers Chart, p. 
642 and Films Chart, p. 626.) 

Intermediates from naphtha- 
lene: Naphthalene, obtained chief- 
ly from coal tar, is one of the 
larger and more easily separable 
of the coal-tar constituents. Two 
main products derived from 
naphthalene are  beta-naphthol 
and phthalic anhydride. The pro- 
duction of beta-naphthol (similar 
to the B.S.A. phenol process de- 
scribed above) involves the selec- 
tive sulfonation of naphthalene 
with oleum or concentrated sul- 
furic acid and subsequent alkali 
hydrolysis by high-temperature 
fusion to form the naphthol. This 
intermediate finds uses in dye- 
stuffs, which in turn are used as 
colorants in plastics. The conver- 
sion of naphthalene to phthalic 
anhydride is the same type of 
vapor phase catalytic air-oxida- 
tion process as described for 
phthalic from ortho-xylene. 
Maleic anhydride is formed as a 
concomitant product with phthalic 
anhydride. 


Cellulose and furfural 


For a discussion of cellulose as 
a raw material for plastics, see p. 
71; for a discussion of furfural 
as a basis for the production of 
furane resins, see p. 228. 

Over one-half of the total pro- 
duction of furfural finds use 
as a chemical intermediate for 
the manufacture of hexamethyl- 
enediamine, which is one of the 
starting materials for making 
nylon. Furfural is first decar- 
bonylated to form the parent 
hydrocarbon, furan, and this in 
turn is hydrogenated to tetra- 
hydrofuran. It is then reacted 
with hydrogen chloride to open 
up the furan ring and form the 
1,4 dichlorobutane. Upon cyana- 
tion of the latter with KCN, adi- 
ponitrile is formed and this is 
finally hydrogenated to the hexa- 
methylenediamine. 
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Organic peroxides as catalysts 


By SALVATORE MAIRA®* and ALLAN A. WAHL* 


A number of studies of a va- 
riety of organic peroxides have 
appeared in the chemical litera- 
ture throughout the past century. 
It is only within the last twenty 
years, however, that this class of 
organic compounds has assumed 
industrial importance. In particu- 
lar, the years of World War II 
brought out the commercial de- 
velopment of these materials in 
keeping with advances being 
made in the field of synthetic 
resins and rubber. 

Peroxides are characterized by 
the presence of the peroxide link- 
age, -O-O-. The most commonly 
known peroxide is hydrogen 
peroxide, H-O-O-H. Substitution 
of both hydrogens by metals of 
group I and II of the Periodic 
Table gives rise to a series of 
metal peroxides among which are 
the more common peroxides of 
sodium, potassium, magnesium, 
calcium, zinc, strontium, and ba- 
rium. On the other hand, empiri- 
cal replacement of one or both 
hydrogens by such _ inorganic 
groupings as HSO,, HCO., and 
HPO, produces a series of com- 
pounds known as inorganic per- 
oxy acids. From these can be 
derived such peroxy salts as am- 
monium peroxydisulfate (persul- 


fate), sodium peroxycarbonate, 
and potassium peroxydiphos- 
phate (1).1 


Although the above considera- 
tion of the mentioned inorganic 
peroxides as derivatives of hy- 
drogen peroxide is only empirical, 
it does relegate to the mind a 
means of recalling the structure 
of peroxides in general. This ap- 
plies to organic peroxides as well. 

The inorganic peroxides such 
as ammonium persulfate and hy- 
drogen peroxide are usually used 
when conducting polymerizations 
in emulsions or in aqueous sys- 
tems, because they are water 
soluble catalysts. They may be 
activated by raising the tempera- 
ture or at room temperature by 
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* Numbers in parentheses link to References on 
p. 396 


adding a reducing substance to 
give a redox system (2). 


Types of organic peroxides 


Organic peroxides may be 
viewed as derivatives of hydro- 
gen peroxide in which one or 
both hydrogens are replaced by 
organic groups. The commercially 
available organic peroxides fall 
into certain typed groups as 
shown in Table I, below. A typical 
organic peroxide is indicated for 
each group. 

Aldehydes and ketones react 
with hydrogen peroxide to give a 
mixture of peroxides, sometimes 
as many as seven in number (3). 
The structure given is one of the 
main products. 

The number of organic perox- 
ides reported in the literature 
over the years forms a long and 
impressive list. In spite of this, 
relatively few have achieved 
commercial production and in- 
dustrial application. A variety of 
reasons may be offered for this. 
The factors of safety in manu- 


facture, shipping, storage, and 
handling certainly must be con- 
sidered. Too many peroxides are 
outwardly too dangerous to ex- 
ploit because they are extremely 
sensitive to heat and shock. Di- 
methyl peroxide is reported as 
being explosive on jarring; most 
polymeric peroxides are unduly 
sensitive to friction and the tri- 
ozonide of benzene explodes at 
the slightest touch. Many per- 
oxides therefore pass only the 
stage of laboratory curiosity. 

As one would guess, economics 
also play a large part in organic 
peroxide development. An experi- 
mental peroxide cannot grow if 
practical testing shows that it 
fails to outperform existing ma- 
terials available at commercial 
prices. 

Many peroxides of potential use 
remain on laboratory shelves be- 
cause of lack of sufficient re- 
search or understanding of the 
chemical mechanisms involved. 

For industrial purposes, organic 
peroxides are seldom absolutely 





TABLE |: Types of organic peroxides 





== Fosmals eae 
Alkyl! hydroperoxides R - OO t-butyl hydroperoxide 
Dialkyl peroxides R-OO-R di-t-butyl peroxide 
Aldehyde peroxides R R 
C-OO0- C Hydroxyheptyl 
H ios ah H peroxide 
Ketone peroxides R, R, methyl ethyl 
De - 00 -¢ coy! ll 
“* OOH Hoo * ae 
Peroxyacids peroxyacetic acid 
(peracetic acid 
R-C-OO-H 
Peroxyesters t-butyl perbenzoate 
R,-C-—-OO-R 
Diacy! peroxides Oo Oo benzoyl peroxide 


R,-C-O0O0-C-R; 
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TABLE Il 


: Half life of organic peroxides (in hours) 





Temperature, °C. 


110 120 130 140 





30 40 50 60 70 80 90 100 
2,4 Dichlorobenzoy] peroxide 220 64 18 5 1 0.4 0.1 
Lauroy] peroxide 900 220 54 14 3 08 0.2 
Caprylyl peroxide 260 64 15 4 09 0.2 
Acetyl peroxide 609 158 35 9 2 0.6 0.2 
Benzoyl peroxide 45? 140 43 13 4 1 0.3 0.1 
p-Chlorobenzoyl] peroxide 310 80 21 5 1 0.4 0.1 
t-Butyl peroxy isobutyrate 450 115 29 7 2 0.4 0.1 
Hydroxyhepty! peroxide 700 320 150 70 35 15 7 3 1 0.7 0.3 0.1 
Cyclohexanone peroxide 900 300 100 35 11 4 1 04 0.1 
Methy] ethyl! ketone peroxide 390 135 46 16 6 2 0.7 0.2 
t-Butyl peracetate 670 180 47 12 3 09 0.2 
t-Butyl perbenzoate 600 19° 59 18 6 2 0.5 0.2 
di-t-Buty] diperphthalate 902 245 67 18 5 1 03 0.1 
chemically pure. The form in to attack by free radicals arising 


which a peroxide is produced is 
very often dictated by the poly- 
merization process in which it is 
to be used and by such factors 
as safety and shipping regula- 
tions. For instance, benzoyl per- 
oxide, normally a white granular 
product, is available in dry and 
wet (about 25% water) 
and as purified powder and 
regular grade powdered. It is also 
compounded into 50% pastes with 


forms 
a 


such fillers as tricresyl phosphate, 
dibutyl phthalate, and silicone 
oil. Again, it may be had as a 
non-flammable, 35% dry mixture 
with calcium phosphate. Methyl 
ethyl ketone peroxides are 
shipped as a solution in dimethyl 
phthalate the otherwise 
hazardous acetyl peroxide is em- 
ployed as a 25% 
same 


while 


solution in the 
The high-boiling, 
non-volatile plasticizers are in- 
active, 


solvent. 


are normally employed 
with resins for their plasticizing 
effect, and thus become good ex- 
tenders or carriers for the more 
flammable and 
oxides. 


hazardous per- 
The use of organic peroxides 

polymerization initiators is 
principally confined to the field of 
vinyl polymerization in which 
vinyl monomers give polyvinyl 
polymers. Such monomers are 
typified by styrene and the esters 
of acrylic and methacrylic acids. 
These are characterized by the 
presence 


as 


of terminally unsatu- 
rated linkages which are subject 
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from of the 


Ideally, the 
polymerization of styrene would 
proceed as indicated thus (4): 


the decomposition 


peroxide initiator. 


R-0O-O-R —> 2 RO’ 
2 RO*+nf CH = CH; 
ii 
RO CH - CH OR 
jeep 


In reality, the peroxide can and 
does decompose to yield decom- 
position products other than free 
radicals, and it is possible for the 
growing polymer chain to be ter- 
minated by other than a peroxide 
radical. Termination of the growth 
of the chain can be brought about 
by interaction of the active chain 
with solvent, monomer, or traces 
of impurities. 


Vinyl! polymerization 

Vinyl polymerization is generally 
carried out by one of four methods: 

Bulk polymerization: The or- 
ganic peroxide is dissolved in the 
pure monomer. The resulting so- 
lution may then be cast into suit- 
able molds to polymerize into 
such useful forms as rods, sheets, 
and blocks. 

Solution polymerization: The 
polymerization of the monomer is 
carried out in a solvent system in 
the presence of a peroxide initia- 
tor. The solvent is preferably an 
inert type such as benzene or 
cyclohexane. 

Emulsion polymerization: This 


method consists of adding mono- 
mer to an aqueous solution of a 
peroxide, such as potassium per- 
sulfate or hydrogen peroxide, and 
an emulsifying agent. Agitation is 
provided to keep the monomer 
dispersed as polymerization pro- 
ceeds. 

Suspension (bead, pearl) poly- 
merization: A solution of organic 
peroxide in monomer is added to 
water under conditions of rapid 
agitation. Suspending agents such 
as gelatin or starch are used to 
improve the dispersion of the or- 
ganic phase throughout the aque- 
ous phase. Spheres, beads, pearls, 
or irregular granules readily 
separate when stirring is stopped. 

Commercially, one or more of 
the above methods is applied to 
the production of polymers and 
copolymers from the large array 
of available vinyl monomers. Es- 
ters of acrylic acid and substituted 
acrylic acid may be polymerized 
and copolymerized in bulk to be 
cast into sheets; suspension poly- 
merization yields molding pow- 
ders; polymerization in solution 
gives soluble polymers useful in 
coatings and adhesives; acrylic 
emulsions find use as coating ma- 
terials. Acrylonitrile may be co- 
polymerized with styrene and 
butadiene to give nitrile rubbers. 
The polymer of acrylonitrile has 
found extensive application in the 
textile field. Polymers of styrene, 
styrene-butadiene, vinyl chloride, 
vinyl chloride-butadiene, vinyl 
chloride-styrene, vinyl chloride- 








vinylidene chloride, vinyl chlo- 
ride-viny] esters, ethylene, 
ethylene-vinylidene chloride, eth- 
ylene-propylene, ethylene-acry- 
lonitrile, and others have been 
made by the mentioned polymeri- 
zation methods with the 
organic inorganic peroxide 
catalysts under the proper con- 
ditions of temperature, pressure, 
agitation, etc. Polyvinylbutyral 
and polyvinylformal resins are 
derived from the reaction of the 
corresponding aldehydes’ with 
polyvinyl alcohol which, itself, is 
obtained by the hydrolysis of 
polyvinyl acetate. 

The polymers referred to above 
find varied use in the form of 
sheets, tubes, rods, blocks and as 
molding powders, extrusion res- 
ins, films, adhesives, wire and sur- 
face coatings, latices for coating 
and impregnation, and as rubber- 
like resins for gaskets and clo- 
sures. 


use of 
or 


Polyesters 


In the field of polyesters, a dis- 
tinction is made between satu- 
rated and unsaturated polyesters. 
The former type, commonly called 
alkyd, is a condensation product 
resulting from the reaction of a 
polybasic acid and a polyol. The 
reaction of phthalic acid with 
glycerol is a simple example. Or- 
ganic peroxides are not too con- 
cerned with this type of polymer. 
On the other hand, while an un- 
saturated polyester is also a con- 
densation product, it can be con- 
verted into a three-dimensional 
thermoset resin by virtue of per- 
oxide free radical attack at the 
points of unsaturation. Hence, the 


polymer of propylene _ glycol 
maleate can be cross-linked (co- 
polymerized) with other vinyl 
monomers to yield three-dimen- 
sional networks. Such resins pos- 
sess the properties of heat and 
chemical resistance and greater 
mechanical strength than the lin- 
ear polyesters. 

These polyester resins as used 
by the reinforced plastics indus- 
try consist of mixtures of poly- 
suitable monomers, usu- 
ally styrene, methyl methacrylate, 
or diallyl phthalate, and an ef- 
fective amount of inhibitor. The 
three monomers mentioned are 
liquid and produce viscous liquids 
with solid polyesters. Polymeriza- 
tion between monomer and poly- 
ester results in a solid, which is 
cross-linked, infusible and in- 
soluble. Polymerization be 
achieved by exposure to radia- 
tion, ultra-violet light, heat, or 
catalysts. The most often-used 
method, because of easy applica- 
tion, cost, speed, and control of 
action, requires an organic per- 
oxide catalyst. 


esters, 


can 


Selection of a peroxide 


The choice of type and amount 
of organic peroxide to be used in 
a given polymerization process 
often poses a perplexing problem 
of the many 
that come into play. Some factors 
regulating the catalyst choice are: 

1) Desired temperature, allow- 
able time, and/or pressure of op- 


in view variables 


eration; 2) Type of monomer or 
mixture of monomers employed; 
3) Desired pot life; 4) Desired 
gel and cure times; 5) Influence 
of sunlight and weathering on the 


end-product; and 6) Any other 
specifically required property of 
the finished end-product, influ- 
enced by the catalyst choice. 
Specific catalyst choice may be 
the of half life 
data in a solvent. Extrapolated 
half life data in Tables II, p. 393, 
and III, below, can be useful in 
this 
candidates or 


made on basis 


narrowing down choice to 


several even to a 
single member of some commer- 
cially available (5). 
The information in the 
table can be used in another way 
in estimating the ability of cer- 
tain peroxides to perform at cer- 


peroxides 
same 


tain temperatures. For example, 
if 2,4 dichlorobenzoyl 
has been selected as a 
what 
needed to give 


peroxide 
suitable 
catalyst, temperature is 
a half life of 1 
hour? The answer would be ap- 
proximately 70°. Such informa- 
tion can conceivably be helpful 
for a molding operation, certain 
chemical and 
for a peroxide in a 
solvent. A rough estimate of com- 
parative pot life can be gaged as 
well. 


reactions, storage 


conditions 


Since this work was done 
in benzene, its application to 
monomers, polyesters, and other 
solvents must be carefully con- 
sidered. 

Once the peroxide is mixed into 
the polyester, it is of interest to 
know how long the mixture will 
remain usable before gelling oc- 
curs. A general-purpose resin 
with 1% peroxide at room tem- 
perature (25°C) gave the Table 
IV, p. 395, pot life estimation (6). 
The table is useful for compara- 
tive information. 


There is a 


temperature at 





TABLE Ill: Half life of organic peroxides (in hours) 





Peroxide 90 
Dicumy] peroxide 300 
t-Butyl hydroperoxide 

(72%) 650 
di-t-Butyl peroxide 770 
p-Menthane hydro- 

peroxide 470 
Pinane hydroperoxide 
2,5-Dimethylhexane- 

2,5-Dihydroperoxide 


Cumene hydroperoxide 


165 
218 


420 


850 


Temperature, °C. 
110 120 130 140 150 
24 7 2 0.5 0.1 
43 11 3 0.7 0.2 
60 17 5 1 0.4 
78 31 12 5 2 
170 68 27 11 5 
360 155 67 28 12 
770 295 113 44 17 


160 170 180 190 200 
0.1 

08 0.3 0.1 

2 0.7 03 0.1 

5 2 0.9 0.4 0.1 
7 2 1 0.4 0.2 
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TABLE IV: Approximate pot life of a catalyzed polyester 


(1% peroxide in general-purpose unpromoted resin at 25° C) 





Approx. days 


Peroxide 


1 cyclohexanone peroxide 
methyl ethyl ketone peroxide 


2 p-menthane hydroperoxide 
3 cumene hydroperoxide 
hydroxyheptyl peroxide 
4 2,4 dichlorobenzoyl peroxide 
5 acetyl peroxide 
6 lauroyl peroxide 
caprylyl peroxide 
7 t-butyl peracetate 
t-butyl hydroperoxide (72%) 
10 di-t-butyl diperphthalate 
12 benzoyl peroxide 
p-chlorobenzoyl peroxide 
30 t-butyl perbenzoate 
di-t-butyl peroxide 
140 dicumyl] peroxide 





which a peroxide, when dissolved 
in the monomer, starts to form 
free radicals and produces a rise 
in temperature over the surround- 
ing temperature. Also, there is an 
optimum temperature, for a given 
system, below which the rate of 
polymerization is so slow that the 
temperature rise is dissipated. 
Above this temperature the per- 
oxide may decompose so rapidly 
that the free radicals do not last 
long enough to polymerize the 
entire mass of monomer, and thus 
catalyst will be wasted. This op- 
timum temperature, measurable 
within 5 to 10°, is called the 
critical temperature. It is perhaps 
the best practical peroxide activ- 
ity information for rating a cata- 
lyst. The advantages are many, 
for the actual polyester resin can 
be used together with all its ad- 
ditives like 
pigments, 


plasticizers, colors, 
fillers, glass, etc., to 
make the determination. The gel 
time is also easily determined. 
Gathering of such information is 
facilitated by the use of an auto- 
matic temperature recorder, but 
it can also be done with a stain- 
less steel thermometer with only 
slightly greater time consumption 
on the part of the observer. Table 
V, right, gives critical tempera- 
ture information on a_ general 
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purpose resin catalyzed with 1% 
peroxide. Different resins and 
different amounts of peroxide can 
change the critical temperature, 
but optimum conditions can be 
found experimentally. 


Accelerators for peroxides for 
room temperature polymerization 
have become very popular. 
Methyl ethyl ketone peroxides 
and cyclohexanone peroxides are 
both of hydroperoxide structure. 
The best promoter for the hydro- 
peroxides, especially of ketone 
origin, is a cobalt salt like cobalt 
octoate (6% cobalt metal) solu- 
tion. Cobalt salts give fast gelling 
and rapid curing. If the purple 
color is objectionable, the amount 
of cobalt can be substantially cut 
down; the color will be reduced 
but the gel time will be length- 
ened and the final cure greatly 
expanded. A post-heat cure can 
be useful in this case. Hardness 
tests have indicated that full cure 
is attained after a lengthy time if 
no post-heat cure is given. 

Catalysts with the peroxide 
structure are promoted by tertiary 
organic amines such as dimethyl 
aniline but not by cobalt salts. 
Very fast gel time (around 3 
min.) can be obtained with 2,4- 
dichlorobenzoyl peroxide and di- 
methyl aniline. Benzoyl peroxide 
can also be likewise promoted to 
gel in about 20 minutes. Some 
amines are faster than others in 
their promoting activity, but their 
cost is much greater. An example 





TABLE V: Critical temperature of certain peroxides in polyester resin 
(1% peroxide in general-purpose unpromoted resin) 





Temperature, °C 


Peroxide 


60 2,4 dichlorobenzoyl peroxide 
lauroyl peroxide 


caprylyl peroxide 


70 acetyl peroxide 


benzoyl peroxide 


p-chlorobenzoyl peroxide 
t-butyl peroxy isobutyrate 


80 methyl ethyl ketone peroxide 
cyclohexanone peroxide 


90 t-butyl peracetate 
t-butyl perbenzoate 
t-butyl hydroperoxide (72%) 
di-t-butyl diperphthalate 


100 di-t-butyl peroxide 
p-menthane hydroperoxide 
pinane hydroperoxide 
2,5-dimethylhexane-2,5-dihydroperoxide 
cumene hydroperoxide 


110 hydroxyheptyl peroxide 


120 dicumyl peroxide 














TABLE VI: Storage stability of organic peroxides 


(% Loss of peroxide content after storage at the temperatures and times given) 








-*} ~ 
v 3 e 2 e = > 
34 35 3a 2 > 
: a= aS ae 53 
3 © S E $ es 2 & & 
& a = aS, & & % | 
<> 25 3 3 2% + Ass 
= 5 ev ft & "= oS > i ~ | 
ie m5 as me 5 ~ RS 
S es eS eS = se ES 
Weeks m § B83 B 3 3 8 a BA's 
Temperature 2° C. (35.6° F.) 
4 0.1 1.0 05 0.2 0.1 0.1 
8 0.1 1.2 0.8 04 0.2 0.1 
13 0.3 12 1.2 0.5 0.7 0.2 
26 0.5 13 2.3 0.6 1.2 08 
39 0.7 13 3.6 08 15 1.6 
52 09 15 43 1.0 1.5 18 
Temperature 30° C. (86° F.) 
4 0.1 1.2 0.5 0.2 0.1 7.3 
8 0.2 2.5 1.0 0.4 0.6 10.7 
13 0.4 29 18 0.5 1.1 30.0 
26 0.5 3.5 35 0.6 16 63.0 
39 0.7 5.2 44 08 2.2 70.7 
52 0.9 71 7.0 1.0 3.5 775 
Temperature 40° C. (104° F.) 
4 03 2.1 7.0 0.2 44 40.0 
8 0.4 5.2 14.0 0.6 8.1 66.0 
13 05 deep color 23.0 0.8 27.5 85.0 
26 0.9 ~~ 46.7 1.0 90.8 98.2 
39 0.9 — 90.1 1.4 96.6 — 
52 0.9 — — 18 -- — 
is N,N-dimethyl-para-toluidine. than 0.1% loss of peroxide per 


Most amines including dimethyl 
aniline tend to yellow the resin on 
aging; others of aliphatic struc- 
ture (like tri-n-hexyl amine) 
have much less tendency to yel- 
low the resin on aging, but they 
cost much more and are slower 
acting. The use of thiophenol as 
promoter to avoid color formation 
with amine activator and per- 
oxide catalyst has been patented 
(7). Under no conditions should 
promoters or activators and per- 
oxides be mixed together in their 
concentrated forms. Either acti- 
vator or peroxide may be added 
first but should be thoroughly 
stirred into the resin before the 
other is added. 


Storage stability 


Table VI, above, gives some ac- 
tual storage stability figures. It 
will be seen that granular ben- 
zoyl peroxide keeps well at room 
temperature and will remain 
stable for at least a year with less 


396 


month. After one year storage at 
the temperatures given, the prod- 
uct was white and in excellent 
condition. It is recommended that 
this product be stored at room 
temperature or lower. 

The next column shows figures 
for 50% benzoyl peroxide with 
tricresyl phosphate as carrier. 
This paste product shows good 
stability at lower temperature for 
one year and also for 6 mos. at 
30°C. Beyond this time and at 
higher temperatures the stability 
not only suffers, but considerable 
yellow to brown color develops. 
Low temperature storage is rec- 
ommended for storage beyond 
two months. 

The third column indicates that 
50% benzoyl peroxide with di- 
butyl phthalate is about com- 
parable to the tricresyl phosphate 
paste mixture in stability. How- 
ever, dibutyl phthalate is supe- 
rior in reduced color formation 
and is preferable for this reason. 


Low temperature is again recom- 
mended for storage beyond two 
months. 

The 
good stability of benzoyl peroxide 
when mixed with calcium phos- 
phate to produce a safe, free-flow- 
ing powder. Long term storage at 
room temperature or below is sat- 
isfactory. 

The fifth column points out the 
excellent stability of lauroyl per- 


fourth column shows the 


oxide when this product is kept 
at room temperature or less. High 
temperatures cause gradual loss 
of active oxygen resulting in for- 
mation of a softer, greasy solid 
and finally a liquid. 

The last column shows the need 
for lower temperature storage for 
a 2,4 


paste mixture of dibutyl phthalate 


dichlorobenzoyl peroxide 
This is what might be expected. 

Thus, we have given some ex- 
amples of stability of pure and 
extended, commercially available 
peroxides on long term storage. 
The pastes are extremely useful 
because of improved safety and 
remarkable solubility in viscous 
monomers. 

There will be many more or- 
ganic peroxides available in times 
to come and most will be for spe- 
cial applications. Several existing 
organic peroxides 
in an ever increasing high state 
of purity. Much useful catalyst 
information has been developed 
recently although much more re- 
mains to be done. 


are produced 
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FORMULATING for PROTECTION | 
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Be the end-product against heat, light, or malodors 
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Poise: stability may be 
broadly defined as the ability 
of the polymer to endure speci- 
fic conditions of processing and/ 
or aging, while maintaining the 
proper mechanical, chemical, and 
physical properties necessary for 
use in a given application. The 
heats involved in modern process- 
ing techniques may have an 
undue influence on the ulti- 
mate stability of the polymer, 
just as exposure to sunlight or 
other atmospheric conditions may 
weaken the plastic if it is used 
in an outdoor application. 

The function of the stabilizing 
agent then is to diminish and in 
many instances completely in- 
hibit the harmful effects of a 
polymer’s instability. 

Of all the polymers in use to- 
day, polyvinyl chloride is, of 
course, one of the worst offenders 
and from the standpoint of stabili- 
zation requirements commands the 
most attention. This article will 
therefore be devoted primarily to 
the problems encountered in vinyl 
stabilization. 

* Director of Laboratories, Advance Solvents 


& Chemical, Div. of Carlisle Chemical Works, 
Inc., 500 Jersey Ave., New Brunswick, N. J. 


STABILIZERS 


&) Stabilizers 


Basically, there are four factors 
in this area which will influence 
the choice of the proper stabilizer. 
These include: 1) the nature and 
properties of the resin; 2) the 
components of the formulation 
being used; 3) the conditions of 
processing involved; and 4) the 
end-use requirements of the 
finished product. 


1. Type of resin 


Polymerization techniques often 
influence the stability of the 
finished product. Residual cata- 
lytic agents, emulsifiers, pre- 
cipitants, molecular weights, and 
the presence or absence of co- 
polymers, exercise some influence. 
It is significant that some of the 
older type polymerization tech- 
niques which produced resins 
more difficult to stabilize, are be- 
ing changed. Recent work dis- 
closes the use of certain addi- 
tives during polymerization which 
are reported to enhance the sta- 
bility of the finished resin(1).? 

Homopolymer types respond 
more favorably toward the action 


1 Numbers in parentheses link to the Refer- 
ences listed on p. 400. 


Gy Flame RETARDANTS 
(J Perrumine prastics 





By FERDINAND B. SAVARESE* 


of a stabilizing agent than does a 
copolymer at a similar processing 
temperature. Suspension poly- 
merized resins are also more 
versatile in their response than 
are the emulsion types. This also 
is true for resins of higher mo- 
lecular weights. 


2. Formulation components 


The auxiliary components of the 
vinyl formulation which may tend 
to influence the stability of the 
processed article include plasti- 
cizers, pigments, lubricants, fungi- 
cides, fillers, and, in many cases, 
rework vinyl stock. 

The primary and secondary 
plasticizers normally employed in 
formulating are probably the one 
major class of components which 
have the ability to affect the per- 
formance characteristics of the 
compound to the greatest de- 
gree. For example, the phosphate 
esters and chlorinated paraffins 
used to impart fire retardant 
properties usually impair the heat 
and light stability of the resin. 
Fillers, such as alkaline earth 
carbonates, silicates, aluminates, 
and asbestos, must be chosen with 
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care due to the insidious effect 
which certain impurities present 
in these materials might impart 
to the resin during processing. 
Asbestos, for example, is noted 
for the blue tint and poor light 
stability it imparts to vinyl floor 
tile formulations. Pigments which 
are used to color vinyl stocks also 
exercise a considerable influence 
in maintaining desirable physical 
properties. Certain red-orange 
dyes present in a finished article 
sometimes tend to bleach out on 
exposure to light. Specific grades 
of titanium dioxide are known to 
impart superior weathering re- 
sistance. 


3. Processing conditions 


The external influences of heat, 
light, and oxidation during the 
processing of the plastic is con- 
sidered to be a prime cause of 
polymer breakdown. Polymeric 
structures and their relation to 
various degradation mechanisms 
are still the subject of wide- 
spread investigations (2). Bersch, 
Harvey, and Achhammer showed 
by pyrolysis studies that a two- 
stage degradation of P.V.C. takes 
place, in a dehydrochlorination, 
with a decomposition of the re- 
sultant polyene chain. Processing 
temperatures and time cycles em- 
ployed also tend to minimize 
or hasten the initial dehydro- 
chlorination which takes place. 
For example: increased speeds of 
fabrication usually mean higher 
processing temperatures. 


4. End-use requirements 


Increased demands for outdoor 
applications have placed special 
emphasis on the solution of prob- 
lems involving susceptibility to 
attack by light and oxidation. 
In many instances, compounded 
vinyl stocks which are properly 
heat stabilized will also offer 
adequate light stability. However, 
some situations require extra- 
ordinary light stability require- 
ments. In these cases, the use of 
certain specific phosphates and 
partial esters of poly phosphoric 
acid and their metallic salts will 
enhance the light stability of a 
given compound. The more dif- 
ficult problems of light stability 
are being resolved by the wide- 
spread use of ultra-violet ab- 
sorbers and screeners in con- 


junction with an efficient heat 
stabilizer system. 

Working within the limitations 
outlined above, the user of stabi- 
lizers can make a final choice 
from either of the four major 
classes discussed below. 


Inorganic acid derivatives 

The important stabilizers in this 
classification are such compounds 
as basic lead carbonate, tri-basic 
lead sulfate, di-basic lead phos- 
phite, sodium carbonate, di and 
tri sodium phosphate, and the 
salts of polyphosphoric acid par- 
tial esters. 


The lead compounds were 
among the first compounds used 
for vinyl stabilization. These 


products still find use in electrical 
insulation formulations. They do 
possess the disadvantage of being 
insoluble in the resin, thus caus- 
ing the films produced to become 
opaque. Sulfide staining is also 
a serious drawback especially 
where color-coded wire is de- 
sirable. Their use in film and 
sheeting is very limited. 

The next important group of 
stabilizers in this classification 
are the partial esters of poly- 
phosphoric acid and their salts. 
Compounds such as sodium and 
barium capryl poly phosphate are 
noted for their light stability. 


Organic acid salts 


The most widely used acids that 
go into the production of vinyl 
stabilizers are: stearic, lauric, 
ricinoleic, oleic capric, caprylic, 
myristic, 2-ethylhexanoic, maleic, 
phthalic, naphthenic, alkylated 
benzoic, and salicylic. The metals 
usually employed with them are 
lithium, magnesium, calcium, 
strontium, barium, zinc, cadmium, 
tin, and lead. Of these, the barium, 
cadmium, calcium, and zinc deri- 
vatives are considered to be of 
major importance to the vinyl 
stabilizer industry. 

The cadmium and zinc deriva- 
tives tend to provide excellent 
initial color and stability for short 
durations. Upon prolonged heat 
exposure, the film suddenly be- 
comes black. 

Certain resins are more re- 
sistant to others in this “sudden 
death” effect—especially with 
zine. This is important in the pro- 
duction of non-toxic formulations 


based on the F.D.A. approved 
stabilizers which contain calcium 
and zinc. 

The anionic portion of these 
stabilizers also influences the 
characteristics of the film. The 
stearates, laurates, and 
leates, for example, impart ex- 
cellent lubricating qualities, 
whereas the ethyl hexanoates and 
naphthenates do not. The produc- 
tion of films with superior clarity 
and good initial color is also de- 
pendent upon the anionic portion 
of the metallic salts. 

Recent investigations by Frye 
and Horst(4, 5) on the mechanism 
of PVC stabilization by barium, 
cadmium, and zinc carboxylates, 
proposes that these compounds 
act through a displacement re- 
action, resulting in the formation 
of ester groups on the PVC chain. 

The use of barium alkyl 
phenoxides in conjunction with a 
cadmium salt and an organic 
phosphite has proved to be a 
highly successful stabilizer. These 
compounds produce _ excellent 
clarity, initial color, and long term 
stability. They do, however, lose 
their efficiency upon prolonged 
storage and exposure to air and 
humidity. They are also limited 
as far as the choice of lubricants 
which may be used with them. 


ricino- 


Organo metallics 


The most important compounds 
in this classification are the alkyl 
derivatives of tin. They include 
such compounds as dialkyl tin 
carboxylates, 
zoles, 


mercaptides, thia- 
sulfonamides, alcoholates, 
and, in many instances, mixtures 
of the above. 

These compounds are outstand- 
ing in their ability to impart ex- 
cellent clarity and heat and light 
stability, while eliminating “plate- 
out” problems sometimes en- 
countered with barium cadmium 
stabilizer systems. Kenyon(6) 
has demonstrated that these alkyl 
tin compounds derive their effec- 
tiveness partly from the ability of 
the alkyl radicals to be detached 
from the tin atom and to repair 
the vinyl chain at those points 
where unsaturation has occurred 
in the degradation by dehydro- 
chlorination. 

The organo tin stabilizers which 
are of major importance today 
are: di butyl tin di laurate, di 
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butyl tin maleate, and their mix- 
tures, di butyl tin mono methoxy, 
mono methyl maleate, and the di 
alkyl tin mercaptides. 

The most efficient of the above 
group are the mercaptides. Ex- 
ceptional long term clarity and 
heat stability can be obtained 
with these materials even at low 
concentrations. They do, however, 
possess some distinct disadvan- 
tages in that they cross-stain 
when the film comes in contact 
with lead, cadmium, antimony, or 
copper. 

One of the major applications 
for these mercapto derivatives is 
in the production of rigid vinyl 
sheeting and extrusions (7). 

Since the majority of the mer- 
captide stabilizers being used do 
not possess very good lubricating 
qualities, they are generally used 
in conjunction with synthetic 
waxes, fatty acid salts, or mineral 
oils. 


Organic-compounds 


A fourth group of stabilizers 
for polyvinyl chloride are those 
based on pure organic compounds. 
These materials, while contribut- 
ing certain desirable properties, 
are not sufficiently active to be 
used alone, especially where 
certain requirements for optimum 
heat, light stability, and clarity 
are of major importance. Gen- 
erally, these organic compounds 
are used in conjunction with the 
metallic type stabilizers. 

These organic derivatives in- 
clude such products as epoxides, 
organic phosphites, polyols, nitro- 
gen derivatives, antioxidants, and 
the ultra-violet absorbers. 

The epoxides are considered to 
be one of the most important 
compounds of this group. Repre- 
sentative of these materials are 
epoxidized oils, esters, and resins. 

The epoxidized oils and fatty 
acid esters also act as plasticizers 
for PVC resins and therefore are 
generally used as a partial re- 
placement for the primary plasti- 
cizer. Their use in a resin formu- 
lation has become increasingly 
important due to the excellent 
improvement in heat and light 
stability which they impart. They 
are particularly effective when 
used in combination with the 
phosphate-type plasticizers. The 
use of epoxidated soya oils in 
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SOME TYPICAL STABILIZER SYSTEMS 


For flexible stocks, where maximum heat and light stability are de- 
sired, substitution of 10% of the primary plasticizer by an epoxy 
plasticizer may be considered a general rule. 

If a resin mixture is to undergo a thorough premixing followed by 
calendering or extrusion, a solid type stabilizer is usually sufficiently 
dispersed by the processing operations to impart satisfactory per- 
formance. 

If, however, the operation requires the use of a plastisol or or- 
ganosol wherein simple stirring is employed, the use of a liquid type 
stabilizer is recommended. These materials will also contribute to 
good air release and minimum viscosity increase. 

For quality grade thin gage calendered film, the use of 1.5 to 2.0 
phr (parts per hundred resin) of a solid barium-cadmium modified 
salt, plus 2.0 to 2.5 phr of a liquid barium-cadmium organic complex 
will produce adequate protection. 

General-purpose film and sheeting, having good clarity, minimum 
plateout, and freedom from sulfide staining, may be produced by the 
use of 2.0 to 2.5 phr of a barium-cadmium liquid containing aux- 
iliaries plus 0.5 phr of a liquid zinc complex. For this particular 
system, the lubrication properties may be improved by the use of 0.25 
to 0.50 phr of stearic acid. 

Rigid and semi-rigid sheeting may be stabilized with 2.0 to 4.0 
phr of a modified solid barium-cadmium salt. For maximum heat 
stability, excellent clarity, and absolute freedom from plateout, the 
use of a liquid organo-tin mercaptide employing 1 to 3 phr is 
recommended. Mineral oil or synthetic waxes for lubrication may be 
used. Mixtures of di butyl tin laurate/maleate have also been used 
successfully in applications of this type. Where low heat distortion 
properties are desired in a rigid compound, newer solid tin mercap- 
tides are indicated. These materials also impart better light resistance 
than do the conventional liquid types. 

These organo-tin mercaptides are also finding applications in 
blown PVC films. The use of the di octyl derivatives, which are re- 
ported by some European investigations to be non-toxic, may find 
new applications in the food packaging field. 

For high-quality flexible extruded tubing, the use of 2.0 phr of 
an organic tin complex in combination with 0.25 phr of a liquid 
cadmium compound produces clear, light-stable, water impervious 
stocks. Economical highly filled formulations may be processed by 
the use of 1.5 to 2.0 phr of a liquid cadmium complex in conjunction 
with 0.25 phr of stearic acid. 

Good quality non-toxic tubing may be extruded, using epoxy plasti- 
cizers in conjunction with 2 to 3 phr of a calcium-zine stabilizer. 

The stabilization of rigid extruded stocks is usually accomplished 
by employing the organo-tin mercaptides or modified barium-cadmium 
systems in much the same manner as for rigid sheeting. 

Resilient vinyl flooring formulations containing large quantities of 
filler and pigment may be stabilized by the use of 2.5 to 3.0 phr of a 
barium-zinc stabilizer plus 0.5 to 1.0 phr of a chelator. 

Vinyl asbestos tile stocks may also be stabilized with the above 
suggested recommendation or by the use of 3 to 8 phr of a complex 
calcium-zinc salt which also protects against fungus and mold. 

In plastisol and organosol applications the use of 2.0 to 2.5 phr of 
a complex liquid barium-cadmium plus 0.75 phr of a liquid zine and 
0.5-0.75 phr of a glycol ester type wetting agent will produce ade- 
quate stabilization plus sulfide stain resistance and good air release 
properties. Formulations of this type are currently being used for 
vinyl coatings over pre-primed metallic surfaces. 

Finally, in solution-coating applications which require completely 
compatible stabilizer systems, 2.0 to 2.5 phr of either a complex liquid 
barium-cadmium or organo-tin stabilizer may be used. 

The stabilizer systems, as described here, are quite general and 
do not attempt to cover all the specific problems encountered by the 
resin formulator. Complex problems of polymer stability continue to 
change as demands for new applications and more rigid specifications 
increase. Many of these are often solved by the close co-operation of 
the consumer and the stabilizer manufacturers. 











non-toxic formulations is wide- 
spread. 

The epoxidated oils, however, 
must be used with care as they 
sometimes tend to exude and 
cause tack in a film, especially 
upon being exposed to sunlight. 

The epoxy resins, which are 
commercially available in a wide 
range of molecular weights, are 
not recommended for use alone 
since they do not have adequate 
color inhibiting qualities; how- 
ever, they are present in a cer- 
tain amount of both liquid and 
solid synergistic combinations. 

Organic phosphites (also known 
as chelators or boosters) are gen- 
erally employed in conjunction 
with the convential barium, cad- 
mium, and barium-zinc com- 
pounds. They act as inhibitors to 
haze formation in the film caused 
by metal chloride deposition from 
the action of the metallic stabiliz- 
ers. 

They also represent an im- 
portant component in many of the 
proprietary stabilizers being sold. 
In many instances, the proper 
choice of the phosphite employed 
in stabilizer formulation enables 
the vinyl processor to achieve 
optimum initial color, clarity, and 
prolonged heat stability. 

These compounds are fairly 
good antioxidants and have been 
used as stabilizers for natural and 
GRS rubbers. A few have been 
proposed as stabilizers for poly- 
ethylene and as color inhibitors 
in the preparation of alkyd resins. 
Organic nitrogen derivatives such 
as diphenyl thiourea, 2 phenyl- 
indole, urea, alkyl ureas, guani- 
diaes, imines, and imides have 
been used as PVC stabilizers, 
particularly when added to alkali 
prestabilized emulsion polymers. 
Recent work discloses the use of 
mixed phosphorous amides to im- 
part more outstanding weathering 
characteristics to vinyl. 

The use of antioxidants, such 
as the substituted and alkylated 
phenols, cresols, organic di sul- 
fides, substituted hydroquinones 
and the above mentioned phos- 
phites, has to a large extent been 
responsible for the ever increas- 
ing new applications of all poly- 
mers. The well known heat 
stabilizing properties of the metal 
salts together with the antioxidant 
properties of some of the phenols 
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and di sulfides have in many 
cases been combined in a single 
molecule. 

The function of an ultra-violet 
absorber is to improve the light 
resistance above that obtained 
with the conventional stabilizers. 
These compounds must be com- 
patible in all proportions with all 
the components of the plastic 
formulation, insoluble in water, 
relatively odorless, and colorless. 
Compounds such as the salicylates 
and substituted benzophenones 
are of major importance. In all 
instances, they are used in con- 
junction with an efficient heat 
stabilizer system. When formu- 
lated properly, some of the ultra- 
violet absorbers surpass any other 
method of light stabilization. 
They are relatively expensive and 
therefore their use is limited to 
specific applications. (See p. 401.) 

Many of the vinyl stabilizers 
discussed above may also be used 
to improve the stability of poly- 
vinylidene chloride, polyvinyl 
fluoride, chlorinated polyethyl- 
ene, and chlorinated rubbers. 


Polyethylene stabilization 


The stabilization requirements 
of this polymer, which is now the 
largest selling plastic material, 
closely resemble those of natural 
and synthetic rubber. 

Materials which are being used 
as antioxidants in rubber are 
usually capable of reducing or 
completely inhibiting the thermal 
oxidation of polyethylene. 

This is especially true of the 
phenolic and amino type com- 
pounds. 

Photo-chemical oxidation of 
polyethylene which occurs when 
the material is exposed to sun- 
light appears to be a much more 
serious problem than the deg- 
radation produced by thermal 
oxidation. 

The addition of carbon black 
has aided in the stabilization of 
polyethylene against photo-chem- 
ical oxidation. The pigmentation 
caused by the carbon black does, 
however, limit its use in certain 
applications. 

In general, the quantities of 
stabilizers added to polyethylene 
are less than those normally em- 
ployed for rubber. 

Recent studies by Schott and 
Kaghan (8) on low density poly- 


ethylenes have revealed that 
terminal unsaturation present in 
the polymer molecule was readily 
attacked by oxygen which caused 
cross linking and branching and 
thus led to undesirable physical 
properties. 
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>] Ultra-violet absorbers 


a ultra-violet absorb- 
ers have been under development 
for fifteen years and have been 
available commercially for the 
past seven years, they have only 
just begun to add new dimensions 
to the plastics industry. In 1959, 
for example, plastics products 
consumed close to 750,000 Ib. of 
ultra-violet absorbers. 

Translating this figure into 
pounds of light-stabilized plastics 
depends on the absorber concen- 
trations used. Of the 5.5 billion lb. 
plastics market for 1959, however, 
light-stabilized materials can be 
estimated as representing up to 
9% of the total. 


A need for absorbers 


Outdoor exposure to natural 
sunlight or continuous indoor ex- 
posure in close proximity to fluo- 
rescent light degrade most plas- 
tics. In addition, some plastic 
additives become photosensitizers 
in sunlight and cause a more rapid 
deterioration of the synthetic ma- 
terials. 

Photodegradation of plastics is 
known to be caused by the ultra- 
violet portion of light. Its damag- 
ing effects present a two-fold 
maintenance problem to the plas- 
tics industry. Physical properties 
must be maintained, and color 
preserved. Although any change 
in color is undesirable aesthet- 
ically, loss of physical properties 
may endanger the useful life of 
the object involved. With the in- 
creasing use of plastics as con- 
struction materials, these prob- 
lems have become quite acute. 

Some benefits can be obtained 
by such techniques as proper se- 
lection of the plastic used and/or 
heavy opacifying of the article. 
The most useful and versatile 
method, however, is one of adding 
materials to the plastic that will 
act as “scavengers” for the ultra- 
violet components of sunlight or 
fluorescent light. 

The name generally given to 
these “scavengers” is ultra-violet 
absorbers. They absorb strongly 
throughout a broad spectrum of 
the ultra-violet without undergo- 
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ing a change in structure. In addi- 
tion to the two fundamental 
properties of ultra-violet absorp- 
tion and light stability, satisfac- 
tory absorbers must have many 
other properties, such as low color, 
good compatibility, heat stability, 
low volatility, chemical stability, 
and chemical inertness. 

With the enactment of the Food 
Additives Amendment of 1958 to 
the Federal Food, Drug, and Cos- 
metic Act, complete lack of tox- 
icity and/or migration are essen- 
tial properties for an absorber 
that is to be used in a plastic as 
a wrapper or container for food. 
The initial effect of this legisla- 
tion will be to postpone the ac- 
ceptance of commercially avail- 
able ultra-violet absorbers in food 
packaging films. 


Types of absorbers 


The benzophenones, particu- 
larly the ortho-hydroxybenzo- 
phenones, have been the absorber 
family most actively used by the 
plastics industry. These products 
possess a high degree of ultra- 
violet absorption, which can be 
attributed primarily to chelation 


By J. A. WEICKSEL* 


of the ortho-hydroxyl group with 
the carbony] of the benzophenone. 
This chelation apparently gives 
both strong ultra-violet absorp- 
tion and a high degree of light 
stability to the molecule. 
Among the products included in 
this family are: 
2,4 - dihydroxybenzophenone 
(Uvinul! 400) 
2 - hydroxy-4-methoxybenzo- 
phenone (Cyasorb? UV 9, 


Uvinul M-40) 

2,2’ - dihydroxy-4-methoxy- 
benzophenone (Cyasorb 
UV 24) 

2,2’ - dihydroxy-4-n-octoxy- 
benzophenone (Cyasorb 
UV 314) 


2,4-dibenzoylresorcinol 
2,2’ - dihydroxy-4,4’-dimeth- 
oxybenzophenone (Uvinul 
D-49) 
2,2’,4’,4’ - tetrahydroxybenzo- 
phenone (Uvinul D-50) 
Other commercial types include 
an alkylated 2-hydroxyphenyl 
benzotriazole (Tinuvin? P) and 
the phenyl (Salol*) and p-terti- 
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Heliostat, consisting of concave mirror to concentrate sunlight and a fast 


spectrometer, can be used to plot activation spectrum; from this spectrum, the 
specific wavelengths that may be responsible for the degradation of the plas- 
tic material that is being tested can be determined 
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ary-butyl esters of salicylic acid. 
The salicylates, though colorless, 
offer protection only below 340 
millimicrons. 


Selecting the absorber 


Proper selection of an ultra- 
violet absorber to give the best 
cost-performance in a_ specific 
plastic requires a knowledge of 
the wavelengths that are most re- 
sponsible for its degradation. The 
heliostat is an instrument de- 
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signed to measure this property. 
In a heliostat, a steady beam of 
sunlight is sent into an optical 
system consisting of a concave 
mirror to concentrate the beam 
and a fast spectrometer(1)5. The 
ultra-violet portion of sunlight is 
spread across the plastics sample 
in exactly the same manner as if 
it were a photographic plate in a 
conventional spectrograph. 





5 Numbers 


in parentheses link to Refer- 
ences on p. 405. 


Plots of the extent of yellowing 
vs. wavelength of the incident 
light produce an activation spec- 
trum (see Fig. 1, left). From 
this spectrum, the specific wave- 
lengths of destruction can be de- 
termined. 

Other factors governing the 
selection of an absorber include: 
1) thickness of the plastic; 2) tol- 
erance of color; 3) added cost of 
ultra-violet absorber; and 4) ef- 
fect of high concentrations of ab- 
sorber in plastics. 

Most ultra-violet absorbers can 
be incorporated easily into plas- 
tics. Lower-melting absorbers, 
for example, are especially easy to 
disperse by using a hot mill or a 
Banbury. Their rate of incorpora- 
tion is similar to that of 
soluble dyes. 

A more convenient method of 
addition to plasticized materials 
is to dissolve the absorber in the 
plasticizer. The absorber can also 
be added by dry-blending with 
the resin powder or granules prior 
to processing. 


oil- 


FOR POLYESTERS 

Each of the various plastics re- 
acts differently to ultra-violet at- 
tack. The sensitivity of polyesters 
to ultra-violet light, for example, 
is evidenced by yellowing of the 
resin. This solarization phenom- 
enon was first considered to be as- 
sociated with the cross-linking 
polystyrene or with isolated ab- 
sorbing centers such as carbonyl 
groups (1). Recent studies have 
shown that the photosensitivity 
entity in the polyester formula- 
tions is not polystyrene, but stray 
ketone carbonyl groups that are 
scattered through the polyester 
chains. These groups probably are 
conjugated with one or more car- 
bon-carbon double bonds (2). 

Fundamental studies have 
shown that the low region of the 
ultra-violet, as indicated in the 
graph of Fig. 1, left, is primarily 
responsible for the yellowing ef- 
fect. By selecting an absorber, such 
as 2-hydroxy-4-methoxybenzo- 
phenone, that absorbs strongly in 
this area of the ultra-violet, the 
best protection will be obtained at 
the lowest cost to the polyester 
fabricator (3) (for illustration, 
see Fig. 2, left). 

Ultra-violet absorbers are gen- 
erally used in polyesters in con- 
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centrations of 0.25 to 0.35 percent. 
If the absorber is sufficiently sol- 
uble in styrene monomer, it can 
be added to the resin system from 
a masterbatch solution of the ab- 
sorber in this monomer. Absorb- 
ers having limited solubility in 
monomeric styrene can be incor- 
porated by stirring into the cut 
polyester resin system. In either 
case, the absorber selected must 
not adversely affect the cure rate 
of the polyester, since any change 
could mean a much lower pro- 
ductivity for the equipment. 

The first and still the larg- 
est user of ultra-violet absorb- 
ers, light-stabilized polyesters 
totaled approximately 28 million 
lb. in 1959. The greatest portion 
of these light-stabilized polyesters 
appear as corrugated sheeting 
products used as roofing, awnings, 
apartment house railings, walk 
coverings, and decorative fencing. 

Flat sheeting or glazing for 
windows, skylights, and green- 
houses are also light-stabilized. 
Typical indoor applications in- 
clude lampshades, room dividers, 
and shower doors. 

The one remaining polyester 
application that consumes quan- 
tity amounts of ultra-violet ab- 
sorbers is plastic boats. Unlike the 
other products mentioned, the 
ultra-violet absorber in this ma- 
rine application is included in the 
gel coat and not in the boat body. 


FOR POLYSTYRENE 


Light weight, good dimensional 
stability, even light distribution, 
low cost, and easy fabrication 
make polystyrene a desirable ma- 
terial for decorative construction 
applications. Its early use in auto- 
mobile reflector lights and indoor 
light-diffusing louvres, however, 
revealed a weakness in this 
plastic. 

In each of these applications, 
the inability of polystyrene to 
withstand exposure to either nat- 
ural or fluorescent light caused it 
to discolor and crack within a 
short period of time. Recent out- 
door exposure tests have shown 
that white polystyrene degrades 
in less than two months and that 
lightly colored polystyrene resists 
degradation for more than one 
year (4). 

Incorporating an_ ultra-violet 
absorber, such as a monohydroxy- 
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benzophenone, in concentrations 
ranging from 0.20 to 0.50% pro- 
vides sufficient light stability to 
polystyrene for most uses. The 
absorbers are compounded into 
the plastic at the same time as the 
colorants or diffusers. The usual 
practice is to add these materials 
to the polystyrene beads. The 
mixture is then dry-tumbled and 
extruded. 

Considerable research has been 
done by both the lighting and the 
plastics industries to establish the 
most accurate method for acceler- 
ated testing of light-stabilized 
materials (5, 6). Their joint ef- 
forts have resulted in the forma- 
tion in 1947 of a “Plastic for 
Lighting Committee” and in the 
acceptance in 1954 of a “Property 
Specification for Polystyrene Used 
in Fluorescent Lighting Fixtures.” 
It was not until 1958, however, 
that the color stability of styrenes 
was labeled “acceptable” for 
building illumination by the 
Building Research Institute (7). 

Impact Styrene: The trend in 
the lighting industry today ap- 
pears to be toward the use of 
impact styrenes for luminescent 
ceilings and fixtures. As with gen- 
eral-purpose grades, satisfactory 
light stabilization will also be re- 
quired for these products. 

Impact styrenes are finding 
some use in semi-permanent out- 
door installations. A suggested ap- 
plication of this type is a com- 
mercial sign that may be back- 
lighted. Commercialization of this 
product depends on the develop- 
ment of a satisfactory method of 
light-stabilizing the impact sty- 
rene. 

One solution to the problem of 
stabilizing styrene for outdoor use 
is to exclude the ultra-violet 
light by applying a_ protective 
coating to the plastic (4). White 
polystyrene so protected has re- 
sisted degradation for more than 
one year. Lightly colored polysty- 
rene remained stable for three 
years. 


FOR CELLULOSICS 


When exposed to ultra-violet 
light, all cellulosics are known to 
yellow to some degree. In addi- 
tion, relatively thin sections lose 
appreciable physical properties 
and become quite brittle. Cellu- 
lose nitrate is the most susceptible 


to degradation. Cellulose acetate 
butyrate and cellulose propionate 
exhibit the greatest resistance to 
ultra-violet attack. 

Minimizing or preventing dis- 
coloration and physical property 
loss requires absorber concentra- 
tions ranging from 0.2 to 0.5 per- 
cent. The absorber is incorporated 
into cellulosics as a solution in the 
plasticizer used. 

Ultra-violet absorbers can ben- 
efit molded articles that are de- 
signed for long term use and, 
therefore, are expected to be ex- 
posed to a variety of light sources. 
Eye glass frames and lamp shades 
are examples of such products. 

Clear, transparent, extruded, 
and cast cellulose acetate contain- 
ing ultra-violet absorbers has 
been available for several years. 
Such  light-stabilized cellulose 
acetate is finding use as face 
shields, safety goggles, loose-leaf 
insert folders, and store window 
shades. 

Light-stabilized cellulosic win- 
dow shades act as ultra-violet 
screens for the store window. The 
absorber in this application has 
the dual role of protecting both 
the plastic and the ultra-violet- 
sensitive materials present in the 
window. 


FOR VINYL 


When exposed to light for pro- 
longed periods of time, plasticized 
vinyl formulations, either in film 
or sheeting, are subject to spotting 
and eventual physical property 
loss. The discoloration is believed 
to be caused by the dehalogena- 
tion of the polyene structure (8). 

The physical property loss, 
which manifests itself by the stiff- 
ening and embrittlement of the 
vinyl, has been attributed to an 
ultra-violet catalyzed oxidation 
reaction. In each case, the plas- 
ticizers and other additives pre- 
sent tend to degrade and aggra- 
vate the problem (9). 

Ultra-violet absorbers, particu- 
larly in conjunction with epoxy 
plasticizers and satisfactory heat 
stabilizers, can provide extremely 
long life for these products (10). 
By absorbing high energy ultra- 
violet light before it can catalyze 
the undesirable degradation re- 
actions, the absorber not only 
protects the plastic itself, but per- 
mits the other additives present 
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to be operative over longer pe- 
riods of time. 

Absorber concentrations will 
vary appreciably with the thick- 
ness of the plastic and the type of 
absorber chosen. Extreme con- 
centrations would be as low as 
0.1% and as high as 2.0 percent. 
The usual procedure is to add the 
absorber to the plasticizer prior to 
compounding the plasticizer with 
the vinyl. 

Applications for which light- 
stabilized, plasticized vinyl for- 
mulations would be desirable in- 
clude automobile seat covers, 
transparent garden hose, rear 
windows of convertibles, and con- 
struction film and sheeting. 

Rigid vinyl: Rigid vinyl copoly- 
mers are gaining rapid acceptance 
for use in luminous ceilings. Un- 
like plasticized vinyl, the rigid 
vinyl copolymers do not spot, but 
yellow on exposure to fluorescent 
light. Concentrations of ultra- 
violet absorbers in the range of 
0.3 to 0.5% give markedly im- 
proved light stabilization. 

The absorber is usually added 
to a dry powder form of the rigid 
vinyl copolymer. The mixture is 
then milled and calendered or ex- 
truded. 

Vinyl plastisols: As might be 
expected, plastisols tend to dis- 
color and spot on exposure to 
light. In films as thin as vinyl 
plastisols, ultra-violet absorbers 
protect only when present in suf- 
ficiently high concentrations (1.0 
to 5.0%). The absorber is added 
to the plastisol as a solution in the 
plasticizer used. 

Potential areas of applications 
would be in coatings for outdoor 
use. More specifically, absorbers 


would increase the life of plastisol 
coatings for steel and aluminum in 
bridges and buildings. 


FOR POLYETHYLENE 


Polyethylene can claim many 
firsts in its relatively short life- 
time, but none is more important 
than the first realized in 1959 
when this plastic became the in- 
dustry’s first billion-pound ma- 
terial. This goal was reached in 
spite of the fact that polyethylene 
is unacceptable in many applica- 
tions because of its instability to 
ultra-violet light. The availability 
of a light-stabilized product is 
expected to increase the total 
polyethylene market by some 80 
to 400 million pounds (11). 

The photodegradation of poly- 
ethylene has been described as an 
ultra-violet-catalyzed oxidation 
reaction (12). The result is a 
rapid embrittlement of the plastic. 
Low-density polyethylene, for ex- 
ample, reaches a brittle point 
after three-months exposure to 
Arizona sunlight. With high-den- 
sity material, embrittlement is 
more rapid and occurs after only 
one month in Arizona  sun- 
light (13). 

Until 1959, carbon black was 
the only light stabilizer available 
to polyethylene manufacturers. 
None of the other commercial 
benzophenones or salicylates was 
compatible with the polymer. The 
carbon blacks, however, had ob- 
vious limitations (14). 

In 1959, however, a new absorb- 
er (Cyasorb UV 314, American 
Cyanamid Co.) was introduced 
as the first product designed spe- 
cifically to light-stabilize polyole- 
fins. Chemically, 2,2’-dihydroxy- 


4-n-octoxybenzophenone, Cya- 
sorb UV 314 is a pale yellow pow- 
der that absorbs strongly in the 
300 to 375 millimicron range of the 
ultra-violet. Its long alkyl group 
at the ether linkage makes it 
compatible with polyolefins. 

The effectiveness of 2,2’-dihy- 
droxy - 4-n-octoxybenzophenone 
in polyethylene is shown in Table 
I, below. Other known absorbers 
also compatible with polyethylene 
are p-octylpheny! salicylate and a 
metal organic stabilizer. 

The absorber can be added to 
the raw polymer at the same time 
as other ingredients. The result- 
ant mixture is then subjected to 
extrusion or calendering. The ab- 
sorber can also be added to dry 
polyethylene and mixed by mill- 
ing. If milling is not followed by 
either extrusion or calendering, 
care must be taken to be sure that 
the absorber is dispersed thor- 
oughly throughout the polymer. 

Marine ropes and fabrics for 
lawn furniture and automotive 
and household upholstery are 
some of the products that may 
be made from _light-stabilized 
polyethylene fibers. Typical film 
and sheeting applications include 
“mulch” and greenhouse sheet- 
ing, tarpaulins, high-altitude bal- 
loons, irrigation tubes, and silos. 


FOR SURFACE COATINGS 


For a number of years, ultra- 
violet absorbers have been used 
to a limited degree in a variety of 
surface coatings. Their primary 
function in this application has 
been to protect substrates covered 
by the coating by screening out 
the harmful ultra-violet. In many 
instances, however, the amounts 





TABLE I: Effectiveness of 2, 2’-dihydroxy-4-n-octoxybenzophenone as a light stabilizer for polyethylene 





% carbonyl 


Length of exposure to Arizona sunlight, mo. 1 2 3 


Low-density polyethylene 
Control 


0.26 0.29 >0.50° 


With 2, 2’-dihydroxy-4-n-octoxybenzophenone 


at 0.2% 
at 0.5% 
High-density polyethylene 
Control 


0.03 0.19 0.22 
0.01 0.05 0.06 


0.04* 0.06 0.21 


With 2, 2’-dihydroxy-4-n-octoxybenzophenone 


at 0.2% 
at 05% 





4Film is very brittle; "Sample broke up on exposure 


Oo 
oO 


0.01 


% elongation retained 





4 1 2 3 4 

: 15 3 >5 — 
0.275 79 24 21 5 
0.077 100 91 70 60 

2 >5 a _ = 
0.01 70 


0 100 
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of absorbers recommended have 
been so low that no real screening 
has been accomplished. 

Considerable research has been 
done to determine whether the 
ultra-violet component of sun- 
light is responsible for the discol- 
oration, loss of gloss, crazing, and 
cracking of coatings (15). Al- 
though the results obtained have 
shown that ultra-violet is a fac- 
tor in such degradation, there has 
been little success in finding suit- 
able ultra-violet absorbers to 
solve the problem. 

Cost has limited the use of ul- 
tra-violet absorbers in coatings. 
In this application, extremely 
high absorber’ concentrations 
(5.0%) often are required. In 
certain premium markets, how- 
ever, the cost of a satisfactorily 
formulated coating is more than 
justified by its superior perform- 
ance. 

A spar varnish containing a 
benzophenone absorber is now on 
the market. According to the 
manufacturer, this coating has a 
life at least three times as long as 
comparable, unstabilized mate- 
rials. 

Nitrocellulose coatings contain- 
ing benzophenone absorbers are 
also commercially available. In 
this application, the absorber pre- 
vents discoloration and preserves 
film continuity (13). 


WITH COLORANTS 


Whether color fading in plastics 
can be inhibited by ultra-violet 
absorbers depends to a great ex- 
tent on the colorant and to a lesser 
degree on the plastic. An easy 
testing procedure readily deter- 
mines what, if any, effect ultra- 
violet light has on a specific col- 
orant (16). 

For those ultra-violet-sensitive 
dyes or pigments, including an 
appropriate ultra-violet absorber 
in the total formulation can pro- 
duce marked increases in color 
life. At the same time, the ab- 
sorber also prevents color distor- 
tion by inhibiting discoloration of 
the plastic material. 

Fluorescent identification paint 
represents a well-publicized ap- 
plication that was made econom- 
ically acceptable by the colorant 
protection provided by  ultra- 
violet absorbers. These so-called 
“conspicuity” paints contain a flu- 
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Protected with only 0.5% of ab- 
sorber, 


polyethylene remained 
flexible even after 4 mo. in sun- 
light; unprotected samples became 
too brittle for practical use after 
same period of exposure 


orescent pigment in either an 
alkyd or methacrylate resin base. 
The absorber can be formulated 
into the coating itself or placed in 
a clear top coat that is painted 
over the fluorescent base. 

At the present time, these 
paints are used on military air- 
craft to help minimize mid-air 
collision. The Coast Guard and 
the Navy are also using paints of 
this type to make rescue gear and 
marine markers more conspicu- 
ous. A fluorescent radiation purple 
paint has been approved by the 
Atomic Energy Commission to 
identify packages containing 
“hot” nuclear materials. 

Future uses for these fluores- 
cent materials are expected to in- 
clude road signs and markers, air- 
port runway and direction mark- 
ers, and airport service and 
emergency vehicles. 
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Kk] Antioxidants 


a are substances 
capable of inhibiting or slowing 
the rate of oxidation in oxidizable 
materials. They are effective in 
very low concentrations, usually 
in the order of a few hundredths 
or thousandths of 1 percent. The 
chain theory of Christiansen(1)! 
offers an explanation for the 
mechanism of oxidation and “anti- 
oxidation” as follows: The mole- 
cules in an autoxidizable material, 
capable of reacting with oxygen, 
consist at any instant of a limited 
number that have been activated 
or rendered “hot” by the absorp- 
tion of energy. When reaction 
occurs, the activating energy of 
the “hot” molecule is released and 
can be absorbed by another 
molecule of the oxidizable ma- 
terial. Thus, the absorption of a 
limited amount of energy from an 
extraneous source, as from heat 
or light, will set up a chain that 
may lead to the oxidation of a 
relatively large amount of ma- 
terial, unless the chain is broken 
by the absorption of the activat- 
ing energy in a side reaction. The 
antioxidant is conceived to func- 
tion as a chain breaker, that is, it 
is capable of receiving but not of 
passing on the activating energy. 
If the chain length is very long, 
the intervention of a single mol- 
ecule of antioxidant may serve to 
prevent the oxidation of many 
molecules of autoxidizable ma- 
terial, with a consequent slowing 
of the rate of oxidation. 

A theory for the degradation of 
vinyl type polymers is that of free 
radical chain depolymerization or 
depropagation. The rapid produc- 
tion on pyrolysis of some poly- 
mers is explained by chain reac- 
tion liberation of monomer, begin- 
ning at ends of polymer molecules 
or by rupture of C-C bonds and 
proceeding with a long “zip 
length” without transfer. That 
some other polymers give lower 
yields of monomer along with de- 
graded or cross-linked polymers 
may be explained by chain trans- 
fer. Transfer at the tertiary H 
* Catalin Corp. of America, 1 Park Ave., 
New York 16, N.Y 
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atoms also controls the molecular 
weight of remaining polymer. 

In chain depolymerization, pro- 
pagation takes place, which is the 
reverse of radical growth in vinyl 
type polymerization. Transfer may 
prevent further depolymerization 
of a macromolecule and at the 
same time can break a stable 
molecule at random. Termination 
may occur by disproportionation 
of two radicals to give one satu- 
rated molecule of low polymer and 
a molecule of low polymer bearing 
a terminal double bond. The chain 
depolymerization theories can ex- 
plain the stabilizing action of small 
concentrations of agents. 


Antioxidants for plastics 

Antioxidants are useful in the 
field of plastics in two different 
ways: 1) stabilization of some 
monomers against premature 
oxidation or polymerization; and 
2) prevention of oxidation of 
polymers, or for inhibiting oxida- 
tion already begun which may be 
caused by oxygen, air, ozone, or 
oxidizing agents of many types. 

Monomers which require stabi- 
lization against oxidation and 
premature polymerization § are 
chiefly of the vinyl type (i.e. 
styrene, methyl methacrylate, 
butadiene, etc.). Phenolic ma- 
terials, such as hydroquinone, are 
commonly employed as antioxi- 
dants for vinyl monomers, al- 
though many others are success- 
ful. The polymerization of these 
monomers is often catalyzed or 
initiated by peroxides or other 
oxygen releasing compounds; it 
may be terminated by “short 
stops” which are really antioxi- 
dants, such as various phenols, 
amines, etc. 

Different chemical types of high 
polymers show wide variation in 
oxidation stability (resistance to 
deterioration on aging, exposure 
to light, weathering agents, and 
heat). Antioxidants are added at 
various stages of the manufac- 
ture to retard or eliminate the 
degenerative processes which 
are evidenced by color deteriora- 
tion, loss of flexibility, reduced 
strength, decrease in molecular 
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weight and intrinsic viscosity, 
etc. Antioxidants differ among 
themselves with respect to their 
ability to inhibit specific types of 
deterioration. The type and 
amount of antioxidant to be em- 
ployed are determined by the 
type of polymer, as well as the 
specific composition involved. 


Recommended antioxidants 


Unsaturated polymers: Polymers 
which oxidize most readily are 
those with structural unsatura- 
tion such as natural rubber, 
butadiene and isoprene polymers 
and copolymers (resinous as well 
as elastomer type), coumarone- 
indene, cyclized rubber, rosin and 
its derivatives, etc. These are be- 
lieved to oxidize by a free radical 
chain mechanism involving the 
formation of peroxides, which in 
turn are oxidized to aldehydes 
and organic acids. The eventual 
effect is a splitting of the molecule 
at the point of oxidation or de- 
polymerization in the case of the 
highly linear polymers. Incidental 
effects include development of 
color, odor, bloom, softening or 
stiffening of the composition, etc. 

Recommended antioxidants: 
Aryl amines and phenolic com- 
pounds act as antioxidants. In 
general, alkylation of a phenol 
lowers the oxidation reduction 
potential and enhances the stabi- 
lizing action. Hindered phenols 
are effective antioxidants. 2,6- 
ditertiary butyl para cresol is an 
effective mnon-discoloring, non- 
staining antioxidant. Aryl phos- 
phites and alkyl aryl phosphites 
are completely non-discoloring 
stabilizers against oxidative de- 
generation. The emulsified stabi- 
lizer is usually dispersed by mix- 
ing in the copolymer latex. 

Saturated polymers: Saturated 
hydrocarbon polymers, e.g., PE, 
polyisobutylene, and polystyrene 
are more resistant than un- 
saturated polymers, but they 
oxidize rapidly at elevated tem- 
peratures and in thin films. Once 
the reaction starts, it apparently 
activates nearby spots in the 
molecule so that degradation is 
progressive in character. The net 
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effects are very similar to those 
on unsaturated polymers of simi- 
lar structure. Many of these prod- 
ucts are used in electrical insula- 
tion so that the effects of ozone 
are important. Effects on elec- 
trical properties are usually de- 
tectable long before changes in 
physical properties become eap- 
parent. 

The effects of oxidation on 
polyethylene are deterioration in 
physical properties, change in 
electrical properties, loss. of 
mechanical strength, cracking 
and splitting, and development of 
rancid odor. 

Recommended antioxidants: 
The antioxidants for thermal 
oxidation are similar to those for 
rubber (i.e. phenols and amines). 
The oxidation due to light is a 
more serious problem. The nor- 
mal antioxidants are not satis- 
factory. The most satisfactory is 
carbon black which acts as a light 
screen. The general effects are the 
same as for thermal oxidation. 
The addition of black 
causes a loss in activity of the 
conventional thermal antioxidants 
due to adsorption (i.e. secondary 
aromatic amines, alkylated phe- 
nols, etc.). In contrast, their thio- 
ether derivatives provide more 


carbon 


protection against oxidation than 
the sum of the separate contribu- 
tions of carbon black and the sul- 
fur compounds(2). Such an anti- 
oxidant is 2,2’ thiobis 4 methyl-6 
tertbutyl phenol. The antioxidants 
may be added before fabrication 
is done on open rolls, internal 
mixers, or screw type extrusion 
machines. 

Polystyrene is very stable at 
fabrication temperatures and re- 
tains good physical properties at 
all temperatures below heat dis- 
tortion However, 
polystyrene is very sensitive to 
degradation by light and has to 
be stabilized to prevent yellow- 
ing in indoor use and is not prac- 
tical for outdoor use. 

Recommended antioxidants: 
The light stabilizers are saturated 
aliphatic and 


temperatures. 


amines, 
amineoxides, amino alcohols such 
as N cyclohexyl aminoethanol 
and diisopropanolamine, as well 
as cyclic alcohols such as 4- 
cyclohexyl-cyclohexanol. The ad- 
dition of 1% of a number of 
amines with ionization constants 


cyclic 
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greater than 10° increases sev- 
eral times the non-yellowing life 
of polystyrene exposed to indoor 
lighting. Hindered phenols (i.e. 
2,6 ditertiary butyl paracresol) 
are effective antioxidants for 
high-impact styrene (styrene- 
rubber copolymer). Stabilizers 
may be incorporated into poly- 
styrene on the mill or initially in 
the monomers. Degradation dif- 
ficulty is avoided to a large extent 
by using a nitrogen atmosphere 
or stabilizers during polymeriza- 
tion to keep oxygen out, which 
could react with monomer to form 
peroxides and aldehydes and 
thus act as catalyst and inhibitor. 
Oxygen can cause yellowing and 
become a weak link and facilitate 
the thermal and light degradation 
of the polymer. 

Methyl methacrylate polymers 
are outstanding in retention of 
color and clarity on exposure and 
heating even without stabilizers. 
However, on aging, chain scission 
may occur with some loss in 
strength. 

Recommended antioxidants: 
Certain chain-end groups such as 
those derived from tetrapheny] 
succinonitrile, or alkyl sulfides 
improve somewhat the stability 
of the polymer toward depoly- 
merization on heating and on ex- 
posure to ultra-violet light. 

Other polymers possessing long 
hydrocarbon chains may oxidize 
preferentially at certain points in 
the chain or at functional groups. 
Polyamides, polyesters, poly- 
ethers, sulfur-containing poly- 
mers, and others containing func- 
tional groups capable of easy oxi- 
dation will normally undergo 
such reactions readily. Polyesters 
are generally more stable than 
polyamides toward oxidation 
changes on heating and in light. 
However, some polyesters can be 
improved by adding antioxidants. 

Recommended antioxidants: 
Phosphite esters (i.e. triphenyl 
phosphite, dibutyl phosphite) 
have become important as stabi- 
lizers for polyesters, polyamides, 
and other polymer types. 

Chlorine-containing .polymers 
(polyvinyl chloride, polychloro- 
prene, rubber hydrochloride, 
chlorinated rubber, chlorinated 
polyphenyls, etc.) represent a spe- 
cial class. The first step of deg- 
radation of these polymers is 


usually a loss of hydrogen chlo- 
ride initiated by the action of heat 
or light, creating double bonds. 
Portions of the molecule located 
nearby are activated and more 
double bonds are created by the 
continuance of the same process. 
The development of color may 
result when these bear certain 
structural relationships to one 
another. Heat and light stabiliz- 
ers which are not antioxidants 
are often effective in preventing 
the first decomposition (i.e. 
stearates, laurates, ricinoleates of 
calcium, barium, strontium, 
organo-tin compounds,  etc.). 
Once the double bonds are 
formed, oxidation of the molecule 
will proceed as with other un- 
saturated compounds so_ that 
antioxidants may be advantage- 
ously employed. 


Some general rules 

Antioxidants are, in general, 
substances which themselves may 
be preferentially oxidized. In a 
few cases the “antioxidant” may 
react with the oxidizing polymer 
to form a reaction product more 
stable toward oxidation than the 
original polymer. The most effec- 
tive antioxidants for many appli- 
cations are in the following gen- 
eral classes: phenols, aromatic 
amines, -aminophenols and their 
salts, condensation products of 
amines with aldehydes and ke- 
tones and thiocompounds (mer- 
captans, thiophenols, _ sulfides, 
etc.). Sulfites, phosphites, and 
other materials are employed on 
occasion for specific purposes. 
The amines frequently discolor on 
exposure to light. Phenols are 
more successful for light colored 
plastics. The specific antioxidant 
for a given application is usually 
found by empirical means. 
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7) Flameproofing polymers 


= the oldest and most 
useful material to give flame re- 
tardance to plastics compositions 
is antimony oxide. It has been 
used in the textile industry for 
many years, and is coming into 
progressively wider use not only 
in PVC but also in polyethylene 
and other polymers. 

Antimony oxide alone will not 
impart flame retardant properties 
to any marked degree unless the 
polymer to which it is added in- 
cludes a source of available chlor- 
ine either by virtue of its chemical 
structure or by additives. It is 
presumed that the antimony oxy- 
chloride is the resultant flame re- 
tardant for the composition. 

When used in 
compositions, 


some plastics 
particularly PVC, 
antimony oxide can influence the 
final color of the composition. Be- 
cause of this, antimony oxide is 
now being produced in various 
grades to give different tinctorial 
strengths. (1)! In many cases, very 
low tinctorial properties are de- 
sired so that more can be used 
without affecting the finished color. 
Through the use of a new flame 
retarder based on antimony, but 
having only one-fifth the tinting 
strength of antimony oxide (2), it 
is possible to get low-cost flame 
resistant plastics which are semi- 
transparent. 


Other antimony derivatives 
Since antimony oxide requires a 
source of available chlorine to form 
the powerful flame retarder anti- 
mony oxychloride, various other 
antimony derivatives have been 
explored. Recently announced and 
still in the development stage is 


*Product Manager, Metal & Thermit Corp., 
100 Park Ave., New York 17, N.Y 
‘Numbers in parentheses link to references 
on p. 411 





FOR a complete rundown 
of the practical problems 
involved in making plastics 
self-extinguishing and flame 
resistant, plus tabulations of 
available self-extinguishing 
resins and their properties, 
see Modern Plastics Magazine 
for Sept. and Nov. 1959 and 
April 1960. 
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triphenyl antimony which contains 
approximately 35% antimony. A 
free flowing white crystalline solid 
with excellent shelf stability, it 
provides a ready source of organic 
soluble antimony. It is soluble in 
benzene, ether, carbon disulfide, 
and similar solvents and is slightly 
soluble in alcohol but insoluble in 
water. Initial studies indicate that 
with 1 to 3% in suitably com- 
pounded PVC products, both clar- 
ity and excellent flame resistance 
can be obtained. 

The desire for transparency in 
flame resistant compositions has 
given great impetus to research in 
the use of such compounds as tri- 
phenyl antimony—or, more cor- 
rectly triphenyl stibene, which has 
been a subject of a patent (4). It 
is stated that the object of this 
invention is to provide transparent, 
organic, flame resistant, plastic 
chlori- 
nated hydrocarbon and an organic 
antimony compound. An example 
given contains 70 parts by weight 
of polystyrene, 10 parts of chlori- 
nated paraffin wax containing 70% 
combined chlorine, and 20 parts of 
triphenyl stibene. Similar exam- 
ples were given with polymethyl- 
methacrylate. 


compositions comprising 


More recently organic antimony 
compounds have been explored for 
use in flame resistant unsaturated 
polyester compositions and here 
solubility is being stressed and 
compounds having the following 
formula are revealed: 


R x 


R Xx 


Results on the use of such deriv- 
ates with chlorinated compounds 
with the degree of fireproofing im- 
parted are given (5). 

Many other antimony derivatives 
have been suggested as fire and 
flame retardants. Trialkyl anti- 
monates (6, 7) have been used in 
plastic compositions. Alcoholates 
are mentioned in (8) as well as in 
a German patent (9). 

Antimony salts of organic acids 
such as antimony triacrylate, cro- 
tonate, and antimony mono alloxide 


By GERRY P. MACK* 


dimethacrylate have been men- 
tioned in many patents (10, 11). 
Diamond Alkali patented (12) 
ethylenediamine antimony] tartrate 
as well as barium antimony] tar- 
trate and the potassium salt in 
conjunction with chlorinated par- 
affin. In a similar vein another 
patent (13) disclosed use of antim- 
ony salts of hydroxy polycar- 
boxylic acids in conjunction with 
chlorinated organics. 

Antimony trichloride was used 
as a flame retardant in rigid poly- 
urethane sponge (14). 

Flame retardant thermoplastics 
were discussed by Rugar (15) and 
the physical properties of flame- 
retardant polyethylene were dis- 
closed by Cooke (16). Antimony 
trioxide was the basic material in 
both cases. 

Antimony oxide as a flame re- 
tardant in polyethylene for wire 
and cable has been reviewed (17). 

Vinyl polymers such as polyviny] 
chloride and copolymers with vinyl 
acetate have been made flame re- 
sistant through the use of antimony 
trioxide (18). 

Macromolecular chlorinated or- 
ganics, such as chlorinated rubber 
and other chlorinated polymers, 
have been used in combination 
with the antimony oxide (19) and 
also in conjunction with chlorin- 
ated diphenyls (20). 

Polyvinyl acetate compositions 
when plasticized can be made 
flame resistant by using antimony 
trioxide as a filler (21). 

Self-extinguishing alkyd com- 
positions can be based on chlorin- 
ated aromatic dicarboxylic acids 
and antimony oxide (22). In this 
respect polymerizable fire resist- 
ant polyester compositions are 
made by using hexahalocyclo- 
pentadiene and antimony oxide 
(23). 

Polyethylene with butyl rubber 
and chlorinated paraffins can be 
made into flame-retardant wire 
coatings if antimony oxide is used 
(24). 

Antimony trisulfide, although 
not commercially used, has been 
recommended for flame proofing 
(25, 26, 27). 


Antimonyl catechol (28) and 
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antimony salts or organic com- 
pounds having keto, aldo, hy- 
droxy, and carboxy compounds 
(29) are among the miscellaneous 
antimony compounds suggested 
for flame-proofing. 

Most polymers must be com- 
pounded with various additives in 
order to permit 
through 


working them 
mechanical means into 
finished products. Plasticizers are 
extensively used and these mate- 
rials have a pronounced effect on 
the fire retardance of the finished 
polymer article. 

Table I lists the principal classes 
of plasticizers in common use that 
give some degree of flame retard- 
ance, together with the polymers 
with which they are used. 


Phosphate plasticizers 

All phosphate plasticizers give 
good flame retardance when used 
in suitable polymers. Used most 
widely, especially in PVC, are tri- 
cresyl phosphate, diphenyl cresyl 


phosphate, alkyl diaryl phos- 
phates, trioctyl phosphate, and 
trichlorethyl phosphate. In this 


series, the trioctyl phosphate gives 
the least flame resistance in PVC 
compositions. 

In general, these _ phosphate 
plasticizers are preferably used 
with oxide wherever 
possible to give greater flame re- 
tardancy. 


antimony 


In PVC compounds phosphates 
have different effects as far as the 
ultimate heat stability of the com- 
pound is concerned. This will be 
discussed later under the poly- 
mers specified. 

Flame retardancy in a typical 
plasticized PVC formulation using 
various phosphate plasticizers as 
50% of the total composition were 
rated in the following sequence in 
ASTM Test D-568-43 (30): 

1) Trichloroethyl phosphate 

2) Tricresyl phosphate 

3) Trioctyl phosphate 

4) Octyl diphenyl phosphate 

Trichloroethyl phosphate gives 
an excellent low temperature flex- 
ibility to PVC similar to that ob- 
tained with DOP. It is a secondary 
plasticizer and compatibility limit 
is between 15 and 20%. It is 
slightly better on UV exposure 
than tricresyl phosphate in initial 
yellowing but inferior to octyl 
diphenyl phosphate and _trioctyl 
phosphate. 
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Trichloroethyl phosphate can be 
used to make polyesters self ex- 
tinguishing when used in about 
10% concentration. 

As this plasticizer contains both 
chlorine atoms and the phosphate 
radical in a single molecule, it has 
become useful to give flame re- 
tardancy to both flexible and rigid 
urethane foams. A comparison 
(31, 32) of this phosphate plas- 
ticizer with other flame retardants 
in urethane foams is reported. 

Tris dichloropropyl phosphate is 
a recently introduced flame re- 
tardant for use in PVC, PE, and 
polyurethanes. No 
data have been released. 


performance 


Tris (2, 3 dibromopropyl) phos- 
phate has also been suggested as 
a flameproofing additive in plastics 
such as_ polyurethanes, 
polyesters, etc. (33). 

A related material—2, 3 dibro- 
mopropanol phosphate 


vinyls, 


has been 
suggested as a flame retarder (34). 





Polyviny! chloride 

A plasticized polyvinyl chloride 
film that is flame resistant and 
self-extinguishing may have a 
basic composition of: 

100 parts PVC resin 

30 parts DOP 

14 parts phosphate plasticizer 

—- stabilizer 

Octyl dipheny] phosphate in this 
formulation will give a good qual- 
ity flexible film. Tricresyl phos- 
phate could be used but the heat 
stability would not be as good. 
Phosphate plasticizers in general 
have a greater effect on the heat 
stability of vinyl compositions 
than do such ester plasticizers 


as DOP. Usually 3 to 5% of epoxy 
plasticizer and higher ratios of 
organo phosphite type stabilizers 
must be used in order to get a 
suitable degree of heat and light 
stability. Trioctyl phosphate is the 
least flame resistant of this fam- 
ily of plasticizers and, therefore, is 
seldom used except when special 
properties such as low tempera- 
ture flexibility are required. 

Where clarity is not important, 
the addition of as little as 2 phr of 
antimony oxide gives excellent 
flame retardance to a PVC com- 
position which contains up to 50 
phr of a primary plasticizer such 
as DOP. Up to 5 phr is ordinarily 
used and this further enhances 
flame retardance. In general, 5 phr 
will give good flame retardance to 
all types and mixtures of plasti- 
cizers. 

Phosphate plasticizers, with the 
exception of TOP, have an adverse 
effect on low temperature flexibil- 
ity. However, when 1 to 5% of 
antimony oxide is added, good low 
temperature flexibility can be ob- 
tained with only small amounts 
of the phosphate plasticizer. The 
maintenance of low temperature 
properties and fire resistance when 
using tricresyl phosphate has been 
given (35); a summary of results 
with Geon 202 compounds is pre- 
sented in Table II. 

Investigation of flammability of 
PVC has been carried out by 
Darby and Caldwell (36) and the 
effect of plasticizer mixtures on 
film thickness as well as the ef- 
fect for antimony oxide on flam- 
mability is given. 

Plasticizers based on tetrachlor- 





TABLE |: Flame retardant plasticizers 





Tricresyl phosphate 

Diphenyl cresyl phosphate 
Dipheny! octyl phosphate 

(Tris B chloroethyl) phosphate 
Tributyl phosphate 

(Tris) dichloropropyl phosphate 
Triphenyl phosphate 





X = used with. O not used with. 
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ophthalic anhydride have been in- 
vestigated for flame retardancy 
but unfortunately are not efficient 
enough to give good flexibility and 
low temperature flexibility is very 
poor (37). 

A proprietary compound MP- 
400 has also been recommended 
for PVC compounds (38). 


Polyethylene 

Being a pure hydrocarbon, poly- 
ethylene burns readily; to make it 
flameproof or self-extinguishing it 
is necessary to add antimony oxide 
and a solid chlorinated hydrocar- 
bon. The additions of flame retard- 
ing substances must be very care- 
fully considered because of their 
effect on tensile strength, low 
temperature flexibility, and elec- 
trical properties. 

It is preferred that the chlorin- 
ated hydrocarbons contain a very 
high proportion of chlorine; 50 to 
75% is recommended. Chlorinated 
waxes containing 65 to 75% chlor- 
ine are available. Recommended 
amounts in a patent (39) covering 
this subject are as follows: 

300 g. polyethylene 
46 g. chlorinated paraffin 
(70% chlorine) 
46 g. antimony oxide 
5 g. calcium stearate 
3g. tricresyl phosphate 


This patent mentions a pre- 
ferred method of mixing in order 
to get a homogeneous product by 
blending the components at a tem- 
perature above the melting point 
of the polyethylene. 

Another U. S. Patent (40) calls 
for a composition of polyethylene 
with above type materials plus a 
lignin-containing substance. Still 
another (41) describes a flame 
retardant polyethylene composi- 
tion with potassium antimony] 
tartrate. 

An organic resin transparent 
flame resistant composition con- 
sisting of 50 to 75 parts of polymer, 
15 to 25 parts of a combination of 
chlorinated paraffin wax contain- 
ing some 35 to 75% of chemically 
combined chlorine, and triphenyl 
stibene (also known as triphenyl 
antimony) is revealed in patent 
(4). 

A bulletin dealing with flame 
retardant polyethylene (42) pre- 
sents data on a 60% chlorinated 
terphenyl as compared with a 70% 
chlorinated paraffin and compari- 
son of both of these when used 
with antimony oxide. 


Polystyrene 

Flame retardancy in polysty- 
renes is highly desirable but un- 
fortunately these polymers are not 





TABLE Il: Effect of phosphate plasticizers and antimony 
oxide on fire resistance and low-temperature flexibility 





Polymer/ plasticizer 


ratio Without 

Geon 202/TCP/DOP Sb.O 

80/20/0 Pass 

80/15/5 4 

80/10/10 

80/5/15 

80/0/20 

70/30/0 Pass 

70/25/5 3 

70/20/10 

70/15/15 

70/10/10 Fail 

70/5/25 Fail 

70/0/30 Fail 

60/40/0 Pass 

60/35/5 

60/30/10 

60/25/15 

60/20/20 

60/15/25 Fail 

60/10/30 Fail 

60/5/35 Fail 

60/0/40 Fail 


Fire resistance 


Low temperature 
flexibility 


1% 5% Cold flex 
Sb.0; Sb.O temp. °C. 
Pass Pass +32 

“ 4 +29 

+26 

+23 

~ +20 
Pass Pass +15 

2 ” +12 

- Lg 

+5 

- L9 

—|] 
Fail —5 
Pass Pass —3 
. fs 4 
—11 
14 

: “4 —17 
Fail 4 —21 
Fail ” —24 
Fail Fail —27 
Fail Fail —30 
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very amenable to the usual addi- 
tives. Physical properties fall off 
rapidly when sufficient material is 
added to give desired flame re- 
tardance. 

An elastic composition contain- 
ing polystyrene chlorinated hy- 
drocarbon wax is the subject of a 
patent (43). 

Transparent, resistant 
polystyrene compositions contain- 
ing highly chlorinated paraffin 
wax are claimed in patent (44). 
An example given is: 


flame 


71.7 parts polystyrene 
(M.W. 100,000) 
27.0 parts chlorinated paraffin 
(68% chlorine) 
1.3 parts glycidyl oleate 
In a later patent (4) similar 
compositions are claimed using 
tripheny] stibene, an organic anti- 
mony compound. What is obvi- 
ously an extension of this work is 
covered in another patent (39) 
and here the invention contem- 
plates oxides and sulfides of anti- 
mony among others. 


Polyesters 

The increasing use of resin im- 
pregnated fibrous materials, par- 
ticularly fibrous glass, has focused 
the need for self-extinguishing 
polyester resins. Ordinary poly- 
ester resin in the cured state will 
burn readily and therefore many 
of the materials already discussed 
for other polymers have been ex- 
plored for use with polyestérs. By 
the addition of materials such as a 
chlorinated paraffin, chlorinated 
diphenyl, and some of the chlor- 
ine-containing phosphate plastici- 
zers with antimony oxide, effec- 
tive self-extinguishing compounds 
have been produced. The disad- 
vantages of loss in tensile strength 
and in some cases plasticization of 
the finished compound, and the 
poor aging on outdoor exposure 
stimulated the development of 
chemical modification of the un- 
saturated acids in the resins to 
give better 
properties. 

Table III shows the effect of fire 
retardant additives on the burning 


fire-extinguishing 


rate as well as on cross breaking 
strength (45). 

One of the simplest ways of 
obtaining fire resistance in the 
resin molecule would be by com- 
bining chlorine in the acid portion. 
This idea (46, 47) was first tried 
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out by replacement of phthalate 
anhydride with a tetrachlor an- 
hydride. The resulting resins were 
more expensive than conventional 
polyesters and, disappointingly, 
their degree of fire resistance was 
lower than expected. In order to 
make the replacement more effec- 
tive, chlorinated waxes and the 
usual other materials had to be 
incorporated with the deleterious 
effects mentioned above. 

The use of tetrabromophthalic 
anhydride instead of the chloro 
was also attempted but the curing 
characteristics of the resins, pre- 
sumably due to the bromo mole- 
cule, were much too unreliable to 
find interest commercially. 

The pursuit of higher chlorine 
content acid molecules has led to 
the commercial development of 
the so called HET or chlorendic 
acid. It is prepared by the Diels- 
Alder reaction of hexachloro cy- 
clopentadiene and maleic anhy- 
dride. The flame resistance of 
polyesters made from the hexa- 
chloro cyclopentadiene has been 
published (48) and comparative 
A.S.T.M. flame resistance data are 
available on them. Since this 
anhydride is high in chlorine con- 
tent, only small amounts of anti- 
mony oxide are needed to fur- 
ther improve the flame resistance. 
In this case, the addition of 3 to 
5% of antimony oxide is adequate 
for excellent flame resistance; 
even as much as 10% of antimony 
oxide in phthalate based resins 
does not give enough reduction in 
flammability. 

HET acid polyesters, though 
having increased fire retardancy, 
unfortunately have other undesir- 
able properties. They tend to crys- 
tallize and go cloudy on storage; 
also, they have very poor light re- 
sistance, which leads to brittleness 
and yellowing on outdoor expo- 
sure. The common remedy is to 
add a powerful UV light stabilizer 
such as the substituted benzophe- 
nones to reduce the yellowing. 

Other chemical modifications in 
polyester resins have been di- 
rected to the use of materials other 
than styrene, which is most com- 
monly used in making polyester 
laminates. Materials suggested 
have been diallyl benzene phos- 
phonate and similar unsaturated 
phosphonates (49, 50, 51, 52). 

Polyesters based on such phos- 
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TABLE Ill: Effect of fire retardant additives on the burning rate and 
cross breaking strength of polyester/glass laminates 





Cross breaking strength Self extinguishing 


Resin used for laminate 


No additive 

20% trichlorethyl phosphate 
20% chlorinated wax A 

20% chlorinated wax B 

20% Sb-O 

Trichlorethyl phosphate + Sb.O 
Chlorinated wax A +. Sb.O, 
Chlorinated wax B + Sb.O 


lb. in? seconds 
32,000 ora) 
22,900 6 
22,200 oo 
16,300 35 
24,700 20 
10,700 4 
23,000 0 
15,900 0 





phonates have very good self-ex- 
tinguishing properties and _ still 
maintain good physical character- 
istics, but they are expensive. 

Dichlorostyrenes have also been 
proposed to replace part of the 
styrene in the polyester compound. 
However, the degree of fire re- 
tardancy is not sufficient to war- 
rant its use (53). 

Organometallic compounds such 
as triphenyl antimony and others 
similar to some of the ones pro- 
posed above have been suggested. 
Antimony alloxide has _ been 
claimed. It is stated that about 2% 
of such a compound when reacted 
with a conventional polyester 
based on the HET acid consider- 
ably improves self-extinguishing 
properties of polyester resins (54). 
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rom a sales standpoint one 
ess realize the importance 
of odorization of malodorous plas- 
tic products, since this condition 
definitely limits the uses to which 
such a product can be put. 


Sources of malodor 

Only a small portion of plastics 
require odor masking. Products 
such as the aminos, cellulose 
acetate, nylon, and various poly- 
esters have little or no odor. Al- 
though the situation appears to 
be eased due to the small per- 
centage of plastics that require 
odorization, the over-all picture 
still presents an important prob- 
lem because of the _ technical 
considerations involved. These 
include the development_—arid 
method of application of the 
proper odorant for a particular 
plastic product. In one instance, 
a perfume must be formulated to 
withstand high degrees of heat. 
In other cases, only the finished 
plastic compound can be _ sub- 
jected to perfuming. Water-misci- 
ble odorants have been developed 
for use when water is encountered 
in processing. 

The causes of malodor in 
finished plastics may arise from 
several sources. Chemical or natu- 
ral constituents of such plastics 
as cellulose acetate butyrate and 
certain phenolics possess disagree- 
able odors. These basic starting 
materials together with additions 
of stabilizers and plasticizers con- 
stitute one of the 
malodor. 

Another may be the process of 
treating a finished product with 
a lacquer or glaze that possesses 
high levels of unpleasant odor. 

Chemical reactions which take 
place during certain stages of 
processing when fillers, stabiliz- 
ers, plasticizers, or colorants are 
added, might also produce an 
objectionable odor. 


causes of 


Methods of masking 


The first step, then, is to de- 
termine the source or cause of 
any malodor. Knowing this, a 


Information supplied by Fritzsche Brothers 
Inc., 76 Ninth Ave., New York, N. Y 
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Perfuming plastics 


suitable perfume or masking agent 
can be selected and then added 
to the plastic mass before it 
hardens. This perfume or odorant 
should be so formulated that it 
will mask the entire plastic for- 
mula including the filler, plas- 
ticizer, stabilizer, etc. Were this 
odorant material added only to 
that segment (or segments) of the 
formula causing the malodor, the 
selected odor might change some- 
what during the process. Such 
change could be caused by chemi- 
cal reaction or through the use of 
high temperature, as for example, 
in the manufacture of thermo- 
plastics where the temperature 
required rises above 300° C. It is 
also advisable to incorporate the 
concentrated oil, or 
emulsified odor compound as close 


perfume 


to the final stage of processing as 
possible. 

Another method of odorizing 
plastics is the application of a 
perfume to a plastic 
article either by dipping or spray- 
ing. The plastic in question must 
have sufficient porosity to absorb 
an odorant via a dip or spray. 
Some resins are extremely hard 
and do not absorb odorants. 

The advantage of surface treat- 
ing a plastic is twofold. In normal 
plastic odorizing, the main pur- 
pose is to cover an unpleasant 
odor. In surface treating this has 
been done, but it offers the added 
convenience of being able to in- 
corporate an attractive fragrance 
for extra sales appeal. It is not un- 


finished 


common today for a consumer to 
encounter many a plastic item de- 
licately scented with rose, violet, 
jasmine or other attractive effects. 

The most frequently employed 
methods of surface treating are 
accomplished by passing the 
finished product through a water 
bath containing an emulsified or 
solubilized odorant and_ then 
through a drying chamber. The 
aqueous portion can be substi- 
tuted by an oil-soluble odorant 
dissolved in a volatile solvent and 
sprayed on the plastic article. Due 
to the rapid volatilization of the 
solvent, this latter method elimi- 
nates the oven drying process. 


One of the most 
properties of a masking agent is 
its ability to retain its deodoriz- 
ing or perfuming properties for 
the same length of time as the ma- 
terial that causes the malodor. 
The odor modified also must be 
able to withstand the high tem- 
perature encountered in the pro- 
duction of certain thermoplastics. 
To meet these requirements, use 
must be made of high boiling 
aromatics such as amyl salicylate, 
phenyl ethyl terpineol, 
residues from the manufacture of 
ionones, geraniol, lemongrass, etc., 


important 


alcohol, 


and natural oils such as geranium, 
sandalwood, vetivert, and crysta- 
line materials such as coumarin, 
heliotropine, nerolin, etc. The 
high boiling or fixed oils are used 
in conjunction with more volatile 
aromatic and essential oils such 
as benzyl acetate, amyl acetate, 
isobornyl acetate, geranyl acetate 
and the citrus oils 
mot, orange, etc.—all of which 


lemon, berga- 


are necessary to impart the top- 
note or the initial odor character 
to mask the volatile malodor in 
the plastic material. The majority 
of plastic odorants are incorpo- 
rated into the resin and plasticizer 
mix at a concentration of from 
0.02 to 0.20% depending on the 
intensity of the odor. Plastic 
products that involve high tem- 
peratures and are primarily de- 
signed to impart a characteristic 
odor for special effect require from 
0.1 to 0.5% perfume, depending on 
the conditions encountered and 
the intensity of the odor required 
by the manufacturer. 

The consumer is becoming more 
odor conscious. For this reason, 
the role of the odor specialist has 
acquired greater importance. Pre- 
viously, any pleasant masking 
agent that had performed satis- 
factorily was sufficient; today the 
perfumer is called upon to de- 
velop a specific type of odor for 
use in a particular type of product 
within a required cost specifica- 
tion. Such demand can only be 
met through the skills and ex- 
perience of the highly trained per- 
fume specialist who can apply the 
technique to meet the need. 
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Plasticizers 


By D. H. BECHTOLD, 


Ps ccsctears have become a 
chemical area of major importance 
since the end of World War II. It 
is estimated that 475,000,000 lb. of 
these materials were produced in 
this country during 1959. This 
represents almost a 400% increase 
since 1946. Although their pri- 


mary use is as a flexibilizing 
modifier for various synthetic 
resins, these esters are finding 


increased uses as lubricants, ad- 
ditives and other 


specialized fluid applications 


for gasoline, 


Definition 


What are plasticizers and how 
might they be defined? Generally 
plasticizers are considered high- 
boiling solvents—liquids, solids, 
or gums of synthetic or natural 
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origin—which are added to nat- 
ural or synthetic resins to: 1) im- 
prove workability during fabrica- 
tion; 2) extend or modify the 
natural properties of these resins; 
or 3) develop new improved prop- 
erties not present in the original 
resin. 

Plasticizers are divided into 
two general types, based upon 
their compatibility characteristics. 
These types are primary and sec- 
ondary plasticizers. 

The primary plasticizer is one 
that is highly soluble in the resin 
to be plasticized. It can be used as 
the sole plasticizer without incom- 
patibility occurring. Incompati- 
bility, generally, manifests itself 
by exudation of the plasticizer or 
tack development on the surface 
of the plastic article immediately 
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erage use life of the plastic article. 
It is one of the most difficult phe- 
nomena in the plastics field to de- 
fine and recognize. 

Secondary plasticizers are again 
divided into two general types: 
1) Extender plasticizers are high- 
boiling, relatively nonsolvent ma- 
terials used with primary plasti- 
cizers to modify resin properties 
or to lower plasticizer cost for that 
resin; 2) Specialty plasticizers are 
added to resins to impart specific 
characteristics such as low-tem- 
perature flexibility, but are not 
compatible enough to be used as 
the sole plasticizer. The problem 
of incompatibility when using ei- 
ther extender or specialty plasti- 
cizers may arise. 


How they work 

Many explanations have been 
offered of how plasticizers impart 
their specific properties to various 
resins. Most of these theories 
agree upon the formation of a 
type of loose bond, usually of a 
polar or hydrogen-bridge type 
between the polymer and the 
plasticizer. These bonds neutralize 
a part of the Van der Waal forces 
or secondary valence bonds of the 
resin which prevent molecules 
from slipping past one another 
when the material is flexed or 
stressed. By neutralizing or 
weakening some of the Van der 
Waal valence bonds by physical 
insertion of the plasticizer, the 
plasticized resin formulation is 
made more flexible. This is often 
observed by the swelling of the 
resin when the plasticizer is 
stirred into the compound. 


History 


The discovery that camphor 
plasticized cellulose nitrate was 
the first use of a plasticizer as 
such, making possible molding 
and fabrication of this normally 
hard, tough material. Next came 
cellulose acetate, which necessi- 
tated the development of plasti- 
cizers with other properties to 
provide the necessary processing 
and end-product properties re- 
quired for this resin. 

Plasticizers in the United States 
became a big business in the pe- 
riod between World War II and 
the Korean War. The growth of 
polyvinyl chloride resins at that 
time really provided the impetus 
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that put plasticizers in the large- 
poundage market. Plasticizers for 
this resin necessarily introduced 
many new concepts that were not 
used with the more polar plasti- 
cizers for the cellulosics. 

Similarly, the introduction of 
each new resin puts further de- 
mands upon the plasticizer manu- 
facturer to develop new and more 
versatile products for these resins. 
This complicates the number and 
structure of plasticizers commer- 
cially available on the market 
today. 

The number of plasticizers com- 
mercially available today is well 
over 300. Production of plasti- 
cizers in the United States for 
selected years was: 


Plasticizer 





Year production 
1000 Ib. 
1946 114,596 
1948 147,569 
1950 243,318 
1952 267,724 
1954 300,674 
1956 416,788 
1958 417,944 
1959 (est.) 475,000 


Function of plasticizers 


Plasticizers are used as proc- 
essing aids in the synthetic resin 
industry because they lower the 
viscosity of the resin and impart 
ease of shaping and forming at 
elevated processing temperatures. 
They may also impart flexibility 
and other desirable end properties 
to the finished product. 

The addition of plasticizer dur- 
ing compounding results in wid- 
ening of the temperature range 
over which a polymer may be 
processed—that is, the tempera- 
ture range in which the material 
is in a liquid or semi-liquid state. 
After the article has been put into 
final use form, the plasticizer con- 
tinues to function, varying and 
complementing the original prop- 
erties of the resin. The plasticizer 
often gives the end product char- 
acteristics and properties un- 
known to the resin in its original 
form. The amount of plasticizer, 
the properties which each plasti- 
cizer imparts to each resin, and 
the solubility of the plasticizer for 
the resin at elevated temperatures 
make it possible for the skillful 
compounder to produce a variety 
of plasticized plastics, with greatly 
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TABLE Il: Phosphate type esters—properties and uses 
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different properties and with 
greatly different characteristics, 
on standard equipment. 


Chemistry and manufacture 

Most primary plasticizers are 
esters. In plasticizing polyvinyl 
chloride it is most common to use 
alcohols containing 8 to 10 carbon 
atoms and to esterify these alco- 
hols with phthalic anhydride, 
phosphorous oxychloride, adipic 
acid, sebacic acid, azelaic acid, or 
fatty acids. For the cellulosic and 
the other vinyl resins more polar 
esters are needed. These products 
often use shorter alcohol chains 
and a wider variety of reactive 
groups in the alcohol structure. 

In the manufacture of plasti- 
cizers, it is common practice to 
esterify the alcohol and acid in a 
glass-lined reaction vessel. Acidic 
esterification catalysts, such as 
sulfuric acid, phosphoric acid, or 
toluenesulfonic acid, are com- 
monly used. Following esterifica- 
tion the material is distilled. 
Another purification technique 
involves decolorizing with ad- 
sorbing charcoals. 

Permanent or polymeric plasti- 
cizers are usually polyesters of 
aliphatic dibasic acids, such as 
adipic, sebacic, or azelaic, with 
glycols, such as propylene glycol; 
the polyesters are terminated 
with a long-chain fatty acid, such 
as lauric or oleic acid. These com- 


pounds are especially useful in 
applications which call for re- 
sistance to migration, low extrac- 
tion by oils, and low volatility. 

Secondary plasticizers are com- 
monly used in the polyvinyl] chlo- 
ride processing field. Secondary 
plasticizers are frequently alkyl 
aryl hydrocarbons derived from 
the petroleum industry. Other 
secondary include 
chlorinated, hydrogenated, and 
nitrated alkyl, aryl, or alkyl-aryl 
hydrocarbons. Esters of fatty acids 
are also used as secondary plas- 
ticizers. The primary function of 
secondary plasticizers in polyvinyl 
chloride compositions is to reduce 
cost, although they may also im- 
prove electrical insulation values, 
low-temperature flexibility, and 
migration resistance, as well as 
several other properties. 

For - plasticizing resins other 
than polyvinyl chloride, it is usu- 
ally necessary to use shorter- 
chain alcohols in combination 
with organic acids. Methyl, ethyl, 
and butyl alcohols are commonly 
used. The shorter-chain alcohol 
results in more polar plasticizers 
which are necessary to obtain 
compatibility with the more polar 
plastics materials, such as cellu- 
lose acetate and vinyl acetate. 
Polyvinylidene chloride and co- 
polymers require plasticizers of 
medium to low polarity. It is 
especially important in food 


plasticizers 
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packaging applications of this 
resin to use a plasticizer of the 
nontoxic type. 


FDA approval 


The coming deadline by the 
FDA for approval of all non-toxic 
plasticizers used in any food 
packaging applications is cur- 
rently attracting widespread in- 
terest. In a “white paper” pub- 
lished by the FDA (Feb. 1959) 


these plasticizers were approved. 


Acetyl tributyl citrate. 

Acetyl triethyl citrate. 

p-tert-Butyl phenyl] salicylate. 

Butyl stearate. 

Butyl phthalyl butyl glycolate. 

Dibutyl sebacate. 

Diethyl phthalate. 

Diisobutyl adipate. 

Diisooctyl phthalate (for foods 
of high water content only). 

Diphenyl-2-ethylhexyl phos- 
phate. 

Di-(2-ethylhexyl phthalate 
(for foods of high water con- 
tent only). 

Epoxidized soybean oil (iodine 
number maximum 6; and 
oxirane oxygen, minimum, 
6.0 percent). 

Ethyl phthalyl ethyl glycolate. 

Glycerol monooleate. 

Monoisopropy! citrate. 

Mono-, di-, and tristearyl cit- 
rate. 

Triacetin (glycerol triacetate). 

Triethyl citrate. 

3-(2- Xenoyl) -1,2 - epoxypro- 
pane. 


Processing 


The initial compounding step 
when making a plasticized for- 
mulation is to add the plasticizer 
to the resin in any of the follow- 
ing ways: 

Dry blending: Here the plasti- 
cizer is sprayed onto the pow- 
dered resin which is being stirred 
in a heated chamber. All the in- 
gredients of the compound are 
added to the blender except color, 
which is more frequently added 
in a subsequent operation to avoid 
contamination of the blender. It 
is normal practice to spray the 
plasticizer onto the resin. Pref- 
erably, the plasticizer is heated 
prior to spray-mixing with the 
resin. After the batch is cooled, 
the resulting material is still in 
powder form, as the plasticizer 
has been absorbed into the resin, 
and is referred to as a “dry 
blend” or powder blend. This may 
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be fed directly into an extruder, 
but is more commonly further 
mixed in differential 
speed mills or in an internal-type 
mixer, such as the Banbury. 

Hot mixing: Differential two- 
speed roll mills and internal-type 
mixers, such as the Banbury, ap- 
ply both heat and pressure to the 
resin and plasticizer, resulting in 
intimate mixing of the two, with 
plasticizer being absorbed by the 
resin. The hot rubbery mass is 
then fed into a finishing machine 
of the desired type. 

Plastisols and organosols: As 
previously stated, the plasticizer 
has a relatively low solvating rate 
on the powdered resin at room 
temperature. Advantage of this 
slow solvation rate is taken in the 
plastisol/organosol field. Here the 
liquid plasticizer and powdered 
resin are mixed together, prefer- 
ably without any heat above nor- 
mal room temperature. The result 
is a suspension of the powdered 
resin in the plasticizer. This may 
then be molded by rotational cast- 
ing or slush molding techniques, 
applied to fabric or paper backing 
by knife or reverse roller coat- 
ing, or may be applied by spray- 
ing equipment. Whatever tech- 
nique is used, after the material 
has been applied into the finished 
form, heat is then introduced to 
bring the temperature of the plas- 
ticizer/resin dispersion to 300 to 
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350° F. This results in the plasti- 
cizer being absorbed in the resin. 
The resulting product is a tough, 
flexible, solid material. 

While normally, materials made 
by the dispersion technique are 
soft and flexible, recent technol- 
ogy has made possible the devel- 
opment of more-rigid products. 
This is commonly done by incor- 
porating several different particle 
size resins in the formulation so 
that the resultant mass contains 
less voids. As the plasticizer is 
added to the resin combination, 
there are less voids for the plasti- 
cizer to fill, resulting in lower vis- 
cosity at low plasticizer levels. 
After the plasticizer/resin disper- 
sion is fused, the smaller amount 
of plasticizer incorporated in the 
formulation yields a harder and 
more rigid end product. 

Solutions: Plasticizers may also 
be combined with resins by the 
solution technique. Here, the res- 
ins and plasticizers are both dis- 
solved in a mutual solvent. After 
the solution coating is applied, the 
solvent is evaporated, leaving be- 
hind the plasticized coating. Often 
these coatings air-dry, but it is 
common to use a low heat source 
to help evaporate the solvent more 
rapidly. 
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1. TYPES OF PLASTICIZERS 


Phthalates: Esters of phthalic anhydride totaled 237 
million lb. in 1958 or 57% of the 417 million lb. market 
for plasticizers. Their excellent balance of desirable end 
properties and the ease with which they are incorporated 
into a wide variety of synthetic resins accounts for their 
unchallenged position as the leader in the plasticizer 
field. (See Table I, p. 413.) 

Phosphates: Production of phosphoric acid esters 
exceeded 49 million lb. in 1958, of which tricresyl phos- 
phate accounted for approximately 55 percent. It is very 
difficult to determine how much TCP was used as plas- 
ticizer and how much was used in the lubricant or 
gasoline additive field because of the technique of re- 
porting figures to the Tariff Commission. 

The phosphates are used primarily for their flame- 
proofing characteristics, although permanence, enhanced 
resistance to outdoor light exposure, gasoline and oil 
resistance, and rapid solvating action with most resins 
are also advantages. Principal phosphate type esters 
used in 1958 are listed in Table II, p. 414. 

Adipates, azelates, and sebacates: Approximately 27 
million lb. of these esters were used in 1958, primarily 
in applications requiring excellent low-temperature flex- 
ibility. The bulk of these materials were consumed in 
the polyvinyl chloride and copolymer field, although an 
increasing amount is finding use as lubricants. 

Polymeric plasticizers: Polymeric plasticizers are 
polyesters of adipic, azelaic, or sebacic acid with glycols 
terminated with long-chain fatty acids. Their consump- 
tion in 1958 was estimated to be approximately 30 mil- 
lion pounds. Their main use is in the polyvinyl chloride 
field where they impart excellent resistance to migration, 
low extraction by oils, and very low volatility. 

Epoxy plasticizers: These materials are produced by 
the action of hydrogen peroxide on the unsaturation con- 
tained in natural vegetable oils or in fatty acids. There 
are two distinct classes: 1) Those that are epoxy tri- 
glycerides, such as epoxy soybean oil, which are used 
as combination stabilizers and permanent plasticizers; 
and 2) The aliphatic alcohol esters of fatty acids which 
are used primarily as combination low-temperature plas- 
ticizers and stabilizers. It is estimated that epoxy plasti- 
cizers produced in 1958 were in the 35 million lb. range, 
with the low-temperature epoxy plasticizers gaining 
prominence in this period. 

Fatty acid esters: Approximately 7 million lb. of 
fatty acid esters were produced in 1958, primarily for 
use as secondary, low-temperature plasticizers in poly- 
vinyl chloride and other plastics and synthetic rubber. 
The fatty acids used in this type of plasticizer are ob- 
tained from waste products of the meat packing indus- 
try, castor oil, and other vegetable oils. 

Glycol derivatives are used primarily as lubricants, 
mold release agents, or plasticizers for hydrophilic 
resins, such as polyvinyl alcohol. Esters of polyglycols 
are used as plasticizers in polyvinyl chloride, polyviny] 
butyral, polyvinyl acetate, and other vinyl polymers. 
Phthalyl glycolates are widely used in cellulose acetate, 
polyvinylidene chloride, polyvinyl acetate, and polyviny] 
chloride, especially in those applications in which a 
low order of toxicity is an important requirement. 

Sulfonamides: Derivatives of toluenesulfonamide are 
used to plasticize cellulose acetate, nitrate, phenolics, 
melamines, ureas, and casein, zein, and other proteins. 

Secondary plasticizers, including hydrocarbons, chlor- 
inated hydrocarbons, nitrated hydrocarbons, and hydro- 
genated hydrocarbons, probably totaled 30 million lb. 
in 1958. They are most commonly used in polyvinyl 
chloride where they reduce over-all cost. 

Polymerizable plasticizers: A new field that has long 
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been thought to be fertile ground for expansion is 
polymerizable plasticizers. This property is desirable in 
those applications where the fludity imparted to a com- 
pound by a plasticizer is necessary for processing, but 
where the end product must be rigid or semirigid. The 
future of polymerizable plasticizers will be determined 
by the ability of plasticizer manufacturers to develop 
materials that are designed specifically to meet new 
industry demands with regard to properties. 


2. PLASTICIZERS FOR SPECIFIC RESINS 


Vinyl chloride: Plasticizers for polyvinyl chloride 
account for 70% of the total plasticizer market. 

Plasticizers that are commonly used in polyvinyl 
chloride include diocty] phthalate, diisodecy] phthalate, 
butyl octyl phthalate, butyl decyl phthalate, butyl benzy] 
phthalate, phosphate esters (such as tricresyl phosphate, 
aryl alkyl phosphates, cresyl diphenyl phosphate, tri- 
octyl phosphate) and adipates, sebacates, and azelate 
esters. Secondary esters of the petroleum type are often 
used with this resin to reduce formulating costs. 

Normally, plasticizers for polyvinyl chloride have a 
relatively low polarity compared to plasticizers for other 
materials. These are usually characterized by being 
extremely low in volatility, which has made possible the 
fabrication of many end products not previously possible. 

Polyvinyl acetate: Polyvinyl acetate, being more polar 
than polyvinyl chloride, requires plasticizers which are 
more polar. For example, in the phthalate field, diiso- 
decyl phthalate, which is an excellent plasticizer for 
polyvinyl chloride, is incompatible with PVAc. Dibutyl 
phthalate, however, which can also be used with poly- 
vinyl chloride but is extremely volatile for this applica- 
tion, is an excellent plasticizer for vinyl acetate. Other 
polyvinyl acetate plasticizers include tricresyl phos- 
phate, diethyl phthalate, butyl benzyl phthalate, chlori- 
nated biphenyls, and many other moderately polar 
materials. 

Cellulose nitrate: Cellulose nitrate, which is normally 
used in lacquers, sheetings, and propellants, can be 
plasticized with a variety of materials. However, it is 
most commonly plasticized with dibuty] phthalate, 
dioctyl phthalate, butyl octyl phthalate, butyl benzyl 
phthalate, or phosphate esters. Phosphates, when added 
to nitrocellulose, import some degree of flameproofness 
to this very flammable material. 

Cellulose acetate: Cellulose acetate is one of the most 
polar of the synthetic resins. It is commonly used in 
coatings, sheetings, and moldings. Plasticizers of very 
high polarity, such as diethyl and dimethy! phthalate, 
methyl! phthalyl ethyl glycolate, triacetin, sulfonamides, 
etc., and triphenyl phosphate are normally used to 
plasticize this resin. 

Polyamides: Polyamides, such as nylon, may be made 
more flexible by the incorporation of materials such as a 
mixture of ortho and para-N-ethyl toluene sulfonamide 
(such as Santicizer 8'). This plasticizer finds special use 
in the extrusion and molding fields. 

Phenolics, melamines, and ureas: These resins are 
normally not plasticized. However, in certain laminating 
or forming operations it is desirable to get better punch- 
ing characteristics or better flow properties. Here it is 
common to add such materials as dibutyl phthalate, 
tricresy! phosphate, sulfonamide plasticizers, or hydro- 
genated terphenyl materials to impart specific process- 
ing advantages during fabrication. 

Acrylics: The use ef acrylic resins in automotive fin- 
ishes has increased at the expense of nitrocellulose 
lacquers. The new lacquers are commonly plasticized 
with butyl benzyl phthalate and dicyclohexyl phthalate. 
1 Trademark of Monsanto Chemical Co. 
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Colorants for plastics 


By JAMES E. SIMPSON* and DOUGLAS P. BRUSHt 


O.. of the many reasons for 
the tremendous growth in the use 
of plastic materials is that many 
can be colored to nearly any hue. 
However, to use color success- 
fully, anyone working with the 
design, molding, or fabrication of 
plastic articles must have a work- 
ing knowledge of the coloring in- 
dustry and the advantages and 
limitations of available colorants 
and coloring techniques. 

While the details of color theory, 
colorant properties, and plastics 
engineering may seem tremend- 
ously complex, actually the fun- 
damentals are simple enough for 
the average person to understand. 

To understand any coloring op- 
eration, one should have a fairly 
clear idea of what is meant by such 
terms as “color,” “colorant,” “hue,” 
“saturation,” “value,” “shade,” and 
so on (1).! 

First of all, it must be realized 
that color is not a substance but an 
effect. It exists solely in the brain 
of the beholder. The eye translates 
varying light wave impulses into 
nerve impulses and sends them to 
the brain where they register as 
red, blue, green, etc. 

A colorant is a physical sub- 
stance which modifies light waves 
striking it by absorbing some and 
reflecting others, thereby changing 
their energy composition. It is this 
altered light that produces the 
effect called color. 

Visible light is only a small part 
of the vast spectrum of electro- 
magnetic radiation which includes 
radio waves, infra-red, ultra-violet, 
X-rays, gamma radiation, and cos- 
mic rays. Ranging in wavelength 
from approximately 400 (deep 
violet) to 700 (deep red) millimi- 
crons, this narrow band represents 
approximately one octave on a 
keyboard of more than 40 octaves. 
In this comparatively small span 
lies the rainbow and its three pri- 
mary colors—red, yellow, and blue. 
From these—and the addition or 
*Color Div., Ferro Corp., 4150 E. 56th St., 
Cleveland 5, Ohio. Ferro Corp 


1 Numbers in parentheses link to References, 
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subtraction of white, gray, or black, 
—theoretically more than 7,000,000 
individual colors can be created. 

Any of these colors can be de- 
scribed in terms of the three quali- 
ties of the Munsell system: 1) Hue 
—an indication of wave-length: 
red, yellow, green, etc. 2) Value— 
sometimes called reflectance or 
brightness: the position along the 
achromatic scale ranging from 
white to black. Shade, tone, and 
tint, are three areas on this scale. 
3) Chroma—also called strength, 
saturation, or purity. 

While these qualities serve to 
describe a color, its perception is 
often influenced by several other 
factors such as background, trans- 
parency, texture, size, and angle of 
viewing. All of these factors to- 
gether are considered by the pro- 
fessional color stylist when it comes 
to solving practical problems of 
originating or matching colors. 


Color matching 


While color theory is a branch of 
the physical sciences, the matching 
or creating of colors is more of an 
art than a science. Since the ulti- 
mate objective is to have the color 
viewed by the human eye, it should 
be the eye which has the last word 
in judging. Here is where the 
eye and color measuring instru- 
ments sometime come to the part- 
ing of the ways. The human eye 
is not linear in its perception of 
color. That is, it is not as sensitive 
to the colors at the extremes of the 
spectrum as it is to those in the 
middle. A machine tends to meas- 
ure all hues equally. While people 
may vary in their ability to per- 
ceive color and detect small color 
differences, visual judgment in 
general is faster, cheaper, and 
usually as accurate as any ma- 
chine or combination of machines. 

Among machines commonly used 
for color matching is the color 
matching booth (e.g., Macbeth). It 
consists of a curtained booth with 
two separate overhead light 
sources. One is a standard incan- 
descent and the other is a stand- 


ardized fluorescent which closely 
matches northern daylight. By 
means of a foot switch the operator 
can change rapidly from one light 
to the other, thereby detecting 
any shift in closeness of match 
between two color samples being 
compared under the different light 
sources, Any shift in color be- 
tween two similar samples under 
differing light sources is a meta- 
meric shift. It is this shift that gives 
colorists their biggest headaches, 
and is a major consideration in 
producing colorants for plastics. 

When two materials are the same 
color under one light source and 
different under another, they are 
metameres. A match under one 
light source with no guarantee of 
a match under other light sources 
is a metameric match; when they 
are the same under any light, they 
are a spectral match (2). 

It is relatively simple for even 
an inexperienced colorist to pro- 
duce a color match under a single 
light source. The real trick is to 
get two samples to match under 
two or more different light sources. 

The only way to get a perfect 
spectral match is by using exactly 
the same pigments or dyes. Since 
light waves are reflected in ac- 
cordance with the basic atomic 
and molecular structure of a ma- 
terial, any deviation in these areas 
will produce a corresponding de- 
viation in the color. Different ma- 
terials or pigments may absorb 
and reflect the same light waves 
under one light source, but they 
are never exactly the same under 
all light sources. In some cases, 
the differences are extreme. 

A plastics colorist, therefore, 
usually tries to produce a resin 
color from the same pigments as 
those in the sample. The problem 
lies in trying to match colors in two 
or more different types of resins. 

Different resins often require 
different pigment formulations 
(Table I, p. 418-9) because of vary- 
ing colors in their uncolored state. 
Also, certain pigments cannot be 
used in certain resins because of 
chemical interaction, Color match- 
ing between plastics and non- 
plastics is even more of a problem. 

If absolutely pure colorants were 
available to the plastics industry, 
the problem of producing exact 
colors would be greatly simplified. 
Theoretically, only four pure pig- 
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ments—blue, green, yellow and 
red—should be needed. However, 
every available pigment is actually 
two colors—a primary top tone and 
a secondary undertone. Sometimes 
the undertone lies at the other end 
of the spectrum from the primary 
color. For example, the undertone 
of dark Cadmium Red is a blue. 
These undertones often cause diffi- 
culties in color matching. Certain 
greens have undertones of blue or 
yellow. Some yellows have under- 
tones of green or red. If Ultra- 
marine Blue (undertone red) is 
mixed with Chrome Yellow (un- 
dertone red), a dirty color would 
result since the green produced 
would be partially neutralized by 
the complementary red under- 
tones. (Complementary colorants 
subtract from the amount of 
energy each would normally re- 
flect, producing mixtures tending 
towards dark gray or black. Con- 
versely, when complementary 
colored lights are mixed, the result 
tends toward white light.) (3) 

The expert colorist, then, not 
only must have a keen, well- 
trained eye, but he must know his 
pigments thoroughly as well. Ac- 
tually, the matching of colors, 
even with machines, is generally a 
hit-or-miss process. The more ex- 
pert the matcher, the more hits 
and less misses, and the fewer 
pigments and dyes _ needed. 
Many plants producing colorants 
for plastics have on file color chips 
and formulations for more than 
15,000 colors; however, usually less 
than 50 basic colorants are needed 
for their manufacture. 

Generally a colorant supplier is 
requested “to match sample with- 
in commercial limits.” Certain 
colorants are more expensive than 
others, and occasionally it is too 
costly to produce the exact color 
requested. If an expensive color- 
ant is needed to produce a desired 
color, and the customer is un- 
willing to pay the price, the 
colorist often is forced to substi- 
tute a slightly different and less 
expensive formulation. Sometimes 
there is a great price differ- 
ential between two very close 
shades of the same color. 


Types of colorants 

Three basic families of colorants 
are available for coloring plastics: 
dyes, organic pigments, and in- 
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TABLE |: Processing conditions and suitable colorants for 





Plastic 


1. Phenol-formalde- 
hyde molded lami- 
nates 


i) 


. Phenol-formalde- 
hyde surface coat- 
ings and cast resins 


3. Urea and melamine- 
formaldehyde 
products 


4. Casein products 


5. Cellulose plastics 
(cellulose acetate, 
cellulose acetate 
butyrate, ethyl cel- 
lulose, etc.) 


6. Polyvinyl chloride 
and copolymers 


7. Fluorocarbons 


8. Polyethylene 


Processing conditions 
and 
properties required 


Mildly alkaline reducing 
atmosphere 

Molding temperatures 
up to 170° C. 
Usually only 
light fastness 


moderate 


Mildly acidic or mildly 
alkaline reducing atmos- 
pheres 

Long heating at moder- 
ate temperatures 

Better light fastness 
than for molded items 
Mildly acidic reducing 
atmosphere for a short 
period 

fast- 


Superlative light 


ness 


Low mixing and extrud- 
ing temperatures (ap- 
proximately 100° C.) 
Acidic reducing condi- 
tions during formulation 
Moderate-good light 
fastness 

Must not bleed into the 
formulating solution 
Substantially neutral to 
mildly acidic atmosphere 
Mixing time on the or- 
der of 15 min. at 180° C. 
Short-time high injec- 
tion temperature 180 to 
200° C. Moderate-good 
light fastness 

Tends to become acidic 
during processing 

High temperature com- 
pounding up to 170° C. 
for long periods 

Very good light fastness 
High degree of 
dispersibility 


High heat stability 
Resistant to acids and 
alkalies 

High degree of dispersi- 
bility (very fine) 
Neutral inert processing 
conditions 

High temperature proc- 
essing and extruding 
depending on grade 
Very good fastness 

to light 


Suitable groups 


of 


coloring matters 


Spirit and hydrocarbon 
soluble dyes 

Spirit soluble acid dyes 
Lakes and toners 
Organic pigments 
Inorganic pigments 
Spirit and hydrocarbon 
soluble dyes 

Spirit soluble acid dyes 
Phthalocyanines 

Lakes and toners 
Organic pigments 
Inorganic pigments 
Selected water soluble 
dyes 

Inorganic pigments 
Vat dye pigments 
Phthalocyanine pig- 
ments 

Organic pigments, 
lakes, and toners 
Water soluble acid and 
direct dyes 

Organic pigments, 
toners, and lakes 
Phthalocyanine 
ments 


pig- 


Inorganic pigments 


Spirit and hydro- 
carbon soluble dyes 
Organic pigments 
(except those prone 
to bloom) 

Lakes and toners 
Dispersed dyes 
Basic dyes 

Selected spirit and 
hydrocarbon soluble 
Vat dye pigments 
Organic pigments 
Inorganic pigments 
(except those prone to 
bloom and migrate) 
Lakes and toners 
Phthalocyanine pig- 
ments 


Inorganic pigments 
Phthalocyanines and 
selected organic 
pigments 


Organic pigments (ex- 
cept those prone to 
bloom and migrate) 
Lakes 

Vat dye pigments 
Phthalocyanine 
pigments 

Selected hydrocarbon 
soluble dyes 
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use with various commercial plastics. 





Plastic 


9. High-density poly- 
ethylene 


10. Polymethyl 
methacrylate 


1 


—_ 


. Polyesters 


12 Polyurethane foams 


13. Nylon 


14. Alkyds 


15. Epoxies 


16. Polystyrene 


17. Polypropylene 


18. Silicones 


Processing conditions 
and 
properties required 





Neutral inert proc- 
essing conditions 

Very high temperature 
processing conditions 
Very good light fast- 
ness and heat stability 


Strongly oxidizing 
atmosphere during 
polymerization 
Moderate temperatures 
Very good light 
fastness 


Strongly oxidizing 
atmosphere during 
polymerization 

Very good light fastness 
High degree of 
dispersibility 


Inertness of colorant 
to catalytic effect and 
alkaline conditions 
Light fastness not of 
importance 

High degree of 
dispersibility 


High heat stability 
Very good light fastness 
High degree of 
dispersibility 

Strong reducing action 
of nylon above 500° F. 


Very good light fastness 
High degree of 
dispersibility 

Moderate temperature 
Bleed resistance 


Very good light fastness 
High dispersibility 
Moderately high 
temperature 


Processing conditions 
neutral but residual 
oxidizing catalyst may 
be present. High tem- 
perature processing and 
injection 200° C. and 
above; good to excellent 
light fastness; high de- 
gree of dispersibility 


Neutral inert proc- 
essing conditions 

Very high temperature 
Very good light fast- 
ness and heat stability 


Neutral inert proc- 
essing conditions 
Molding temperature 
500° F. and above 
Excellent light fastness 
and heat stability 


Suitable groups 
of 


coloring matters 


Inorganic pigments 
Organic pigments 
Phthalocyanine pig- 
ments 


Selected hydrocarbon 
soluble dyes 

Selected vat dye and 
organic pigments 
Phthalocyanine 
pigments 

Vat and other organic 
and inorganic pigments 
as flushed pastes 
Inorganic pigments 
Selected hydrocarbon 
soluble dyes as 
flushed pastes 


Water pulps and 
flushed pastes of 
inorganic and organic 
pigments 

Vat dye pigments 
Phthalocyanine 
pigments 


Inorganic pigments 
Phthalocyanine 
pigments 

Selected anthraquinone 
pigments 


Selected vat dye and 
thioindigoid pigments 
Inorganic pigments 
Phthalocyanine 
pigments 


Organic pigments 
Phthalocyanine 
pigments 

Inorganic pigments 
Hydrocarbon soluble 
dyes 

Organic pigments 
Lakes 
Phthalocyanine pig- 
ments 

Inorganic pigments 


Inorganic pigments 
Organic pigments 
Phthalocyanine pig- 
ments 


Inorganic pigments 
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organic pigments. Each of these 
has characteristics (see Table on 
p. 421) and properties which limit 
or facilitate its use 
resins. 

Dyes are synthetic or natural 
organic chemicals that are soluble 
in most common solvents. Pos- 
sessing very good color strength 
or purity, they are available in an 
extremely wide range of colors. 
They are transparent, have excel- 
lent brightness, and are charac- 
terized by low plasticizer absorp- 
tion, low dielectric strength, low 
specific gravity, and often by high 
bulk in air. There are variations 
in the properties of individual 
dyes within the family, and this 
variation affects their suitability 
as colorants for some resins. The 
inherent disadvantages of dyes is 
their poor resistance to light and 
heat. In fact, they are completely 
excluded as colorants for certain 
resins because of high molding 
temperatures. Furthermore, they 
have a pronounced tendency to 
bleed—that is, migrate to the sur- 
face and rub off—particularly in 
such resins as polyethylene. 

Organic pigments are divided 
into toners and lakes. Toners are 
of two types: insoluble organic 
toners and lake toners. The 
former are usually free from salt- 
forming groups. Lake toners are 
practically pure, water-insoluble 
heavy metal salts of dyes, minus 
the fillers or substrates of ordi- 
nary lakes. They are considerably 
more powerful than lakes, which 
are water-insoluble heavy metal 
salts or other complexes of dyes 
that have been precipitated upon 
or admixed with a base or filler, 
usually inorganic. 

As a group, organic pigments 
are characterized by very limited 
solubility, low specific gravity, 
high bulking ratios, high oil and 
plasticizer absorption, and supe- 
rior dielectric properties. Avail- 
able in a very wide range of hues, 
they have good brightness, better 
transparency than the inorganics, 
and high coloring strength. They 
are better than dyes in their re- 
sistance to heat and light, al- 
though decidedly inferior to the 
inorganics in this regard, and have 
less tendency to bleed since they 
are relatively insoluble. Naturally, 
individual organic pigments vary 
in their resistance properties and 


in various 
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adaptability for coloring plastics. 
They are generally used in plas- 
tics for interior applications. 

Inorganic pigments are generally 
metallic oxides. Calcined during 
prgcessing at 1900 to 2400° F., 
they are much superior to the or- 
ganics and dyes in weather resist- 
ance, in heat- and light-stability, 
as well as in resistance to bleed- 
ing. In addition, they are less 
of an antioxidant. They are char- 
acterized by high specific gravity, 
low oil and plasticizer absorption, 
good chemical resistance, and 
general opacity, although one or 
two pigments in the group are 
transparent. They disperse well 
even though they are somewhat 
coarse and hard in texture. In 
thin films they may appear 
specky. In strong concentrations, 
inorganic pigments produce bright 
colors, but they are weak tinc- 
torially and their tints and pastels 
are often dull. 

Because of the trend toward 
higher molding temperatures, 
there is an increasing need for 
light-fast, heat-resistant color- 
ants. Existing resins are being 
pushed to higher temperatures 
and the newer resins such as 
polypropylene, ABS, fluorines, 
and silicones are all normally 
molded at somewhere from 400 to 
700° F. As a result, many of the 
organic pigments and dyes are 
being eliminated from use in these 
resins. 

A miscellaneous group of pig- 
ments is available for the pro- 
duction of “special effects” in fin- 
ishing and decorating. Included in 
this group are metallic, pearl- 
escent, fluorescent, and phospho- 
rescent pigments, metallic flakes, 
and color speckles. Designed as 
“eye catchers,” most of these pig- 
ments, with the possible exception 
of the fluorescent/phosphores- 
cents, are proprietary items from 
individual colorant supply houses. 


Colorant selection 


Unfortunately, with plastics 
there is no simple choice of using 


one single pigment family or sys- 
tem over another, or whether or 
not to use an organic dye or an 
inorganic pigment to produce a 
given effect. In practice, it is just 
not possible to produce a desired 
color solely with one type of col- 
orant. In almost all cases different 
colorants are blended, and fre- 
quently colorants from one family 
will be blended with colorants 
from another family. These must 
be evaluated properly because 
each has different properties in 
different media and every resin 
has its own individual color pecu- 
liarity. 

First of all, the color and clarity 
of the resin are limiting factors. 
Almost all plastics have some nat- 
ural color; very few of them are 
clear and colorless. As an extreme 
example, a highly-filled polyester 
resin cannot possibly be produced 
with a translucent or transparent 
effect. In some of the polyester 
resins containing a high percent- 
age of certain clay fillers, it is 
impossible to produce a _ high- 
reflectance white because of the 
lower reflectance of the clay fill- 
Many plastics, particularly 
the alkaline phenolics, furanes, 
rubber compositions, and petro- 
leum polymers have or develop 
strong self-colors during process- 
ing—usually yellows, browns, 
grays, and blacks. Furthermore, 
chemical interaction between the 
resin and the colorant may pos- 
sibly have some effect upon the 
final color. 

Sometimes supposedly clear 
stocks tend to develop yellowish 
casts and require the addition of 
blue colorants to produce greenish 
or achromatic grays. “Brightener” 
dyes (colorless compounds which 
produce bluish fluorescent color 
effects when exposed to ultra- 
violet light) can also be added. 
The purpose of these dyes is to in- 
crease the apparent “whiteness” 
of the resin. 

The recoloring of scrap and re- 
worked stocks is undoubtedly the 
most difficult coloring problem 


ers. 


the colorist has to overcome. Each 
batch is different and each pre- 
sents a different color-matching 
problem. Furthermore, it is usu- 
ally necessary to adjust such 
properties of the batch is flow, 
flexibility, and opacity. For ex- 
ample, large additions of pigments 
adversely affect flow because of 
their plasticizer absorption. 
Therefore, the addition of weakly 
colored or virgin stock is often 
necessary to increase flow and al- 
low the addition of more pigments 
which may be necessary when 
lightening dark-hued stocks with 
white or light-gray. It should also 
be remembered that stocks con- 
taining fugitive will 
tend to give fugitive final color 
effects. (4) 

Another consideration is the pH 
of the resin itself and the pH con- 
ditions under which the end prod- 
uct will be used. These conditions 
must be considered when selecting 
colorants, since their stability may 
vary greatly with the pH and they 
may change in hue, solubility, 
fastness, and their effects on the 
properties of plastics. For exam- 
ple, a plastic article for use in the 
kitchen should have good alkali 
resistance and the colorant used 
in it should also be alkali-resist- 
ant. Likewise, a plastic article de- 
signed for use in a chemical lab- 
oratory should be resistant to both 
alkalies and acids, as should the 
colorants. 

Oxidation-reduction conditions 
must also be considered when se- 
lecting colorants for plastics. For 
example, mosi organic colorants 
can be bleached (oxidized) and 
many other coloring agents can be 
reduced. In addition, some color- 
ing agents are active antioxidants. 
In such cases, the colorist has to 
determine the degree to which 
they might inhibit the curing of 
the resin. 

Reactions between colorants, 
catalysts, antioxidants, preserva- 
tives, fungicides, vulcanizates, and 
any other special additives must 
also be accounted for, particularly 


colorants 
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Molding phenolic: High 


heat; mildly alkaline reducing. Casting phenc'ic: Long, moderate heating; mildly alkaline or acid. 
Amino: Mildly acid reducing, light fast. Polyester: Strongly oxidizing, light fast. Polyurethane: 
Strongly alkaline. Nylon: High heat; strongly reducing. Low-density polyethylene: High heat 
neutral. High-density polyethylene, polypropylene: Very high heat; neutral. PVC: High heat; 
acidic. Acrylic: Very good light fastness. Polystyrene: High heat and residual oxidizing catalyst 
Cellulosics: High heat; neutral or slightly acidic. Fluorocarbons: Extremely high heat; chemical 
resistance, Silicones; Extremely high heat; light fast. Epoxy: Moderately high heat. Polycarbo- 
nate: Very high heat 
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Property key Applicability key 


> 


V—Very high 5—Recommended 
H—High 4—Applicable ” 

3—Limited conditions 
M—Moderate 2—Economy, low quality 
L—Low 1—Not recommended 
X—Very low 0—Unsuitable 
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condensed azo 
Acetate dyes Wide range X HHL MM * * e@ees.3sseeed¢@ 2 2S ee 2 a 
ality Acid dyes Wide range Xx MMULHM * * 44211000000i1002810 
. Basic dyes Wide range ZEereneawm& 2? ¢ 4*4@42e2esoeee@eee#ee¢#rieses ts 
Basic dye bases Wide range za ake ie fF $3 S464 OO @ PB 4 3 2-3 2a a 
“Varies with individua formul:z 
with copper. ‘Stains with sulfide. Sst ; sulfide, ‘Stains with sulfide. "Sul- THIS CHART WAS PREPARED BY MR. HAL-CURTIS 
fide-stable. *Sulfide-stable. *The very red shades of blue crystallize in aromatics 


Color destroyed in reducing atmosphere. UMostly used as flameproofer with Cl FELSHER, CLAREMONT PIGMENT DISPERSION CORP. 








in closed molds where the mix is 
subjected to high heats and pres- 
sures. 

Dispersion is still another factor 
which influences the proper selec- 
tion of colorants. Some colorants, 
particularly the phthalocyanines, 
are more difficult to disperse than 
others. Therefore, in a given resin 
molding operation it is sometimes 
uneconomical to use certain col- 
orants because of the amount of 
work which will have to go into 
mixing the resin and colorant be- 
fore complete dispersion can be 
achieved. 

And, finally, the method used to 
incorporate the colorant has to be 
considered. If a molder intends to 
dry-color polyethylene, for in- 
stance, it becomes necessary for 
him to use a pigment system that 
has been processed so as to im- 
prove the dispersion of the com- 
ponents. However, this is not 
necessarily true for the resin 
manufacturer or the custom com- 
pounder, because they use mixing 
equipment which performs much 
more work on the colorant-resin 
mix than it receives merely from 
its passage through the cylinder 
of an injection molding machine. 
The development of a new Ven- 
turi type breaker plate for injec- 
tion molding machines has consid- 
erably aided the molder in 
achieving better dispersion in the 
high-melt index, low- and high- 
density polyethylenes, and in 
high-melt index, high-density 
polypropylene (5,6). 


Coloring methods 


Colorants can be added to most 
resins at any one of three stages 
in their travel from the basic 
manufacturer to the consumer of 
the molded part: 1) the resin 
manufacturer can add the color- 
ant before the resin leaves his 
plant; 2) the molder of the fin- 
ished part can add the colorant 
himself; or 3) the colorant and 
resin mix can be prepared by a 
resin compounder. 

At exactly what point the col- 
orant is introduced into the resin 
is determined by economy, vari- 
ations in markets and service, and 
differences in resin properties. Be- 
cause of inventory problems and 
warehouse space, a considerable 
number of large custom molders 
prefer to color the resin them- 
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selves. Other molders who do not 
turn out a variety of molded ob- 
jects and steadily run a small 
number of colors naturally prefer 
to buy resin which is precol- 
ored(7). 

All colorants are supplied in one 
of two basic forms: 1) powdered 
(dry color); 2) concentrated pig- 
ment in a paste or solid base. 

The most common way for 
molders to color thermoplastics is 
by dry coloring. This operation 
consists of first tumbling a pow- 
dered pigment and the resin gran- 
ules together, and then passing the 
mix through the molding machine. 

Since it is virtually impossible 
to supply precolored liquid epoxy 
or polyester resins because of the 
adverse effect of colorants on their 
shelf-life, these materials are al- 
most always colored by the molder 
with paste 
These 


nothing 


color concentrates. 


paste concentrates are 
more than compatible 
liquid vehicles or carriers into 
which colorants have been thor- 
oughly dispersed. They are merely 
added to the liquid resin and 
good dispersion is then obtained 
through a simple stirring opera- 
tion. 

Paste colors are not the answer 
for all polyester applications, 
however. Molders who are doing 
hand lay-up operations at room 
temperatures and do not want to 
be forced to mix colors, use col- 
ored gel coats. Gel coats are also 
used where it is desired to keep 
the fibrous glass reinforcement 
below the surface. 

Concentrated pigments supplied 
in a solid resin such as polyethyl- 
ene or vinyl are called “master- 
batch” colors or “concentrates.” 
While this form of coloring is 
more expensive than dry coloring, 
it has the advantage of being 
clean and easy to handle. 


Surface versus integral colors 

Broadly speaking, plastics color- 
ing methods can be divided into 
two categories; those in which the 
colorant is applied to the surface 
of the molded part, and those in 
which the colorant is dispersed 
throughout the article. Obviously, 
the former must follow the mold- 
ing operation (except in certain 
laminating procedures where the 
color finish is applied to the mold 
as the first step of the operation), 


while the latter must take place 
during the molding. 

There are advantages and dis- 
advantages to both surface color- 
ing and integral coloring. For ex- 
ample, a surface-colored article 
permits the use of discolored res- 
ins and other materials such as 
reinforcing fibers without sacrific- 
ing appearance. Where opacity is 
not required, striking “depth” ef- 
fects can be achieved by using 
transparent colorants and clear 
resin. Since the layer of colored 
resin is very thin and only on the 
surface, less total colorant is used 
than in the case of the article 
which is colored throughout. On 
the other hand, abrasion of the in- 
tegrally colored part will not re- 
sult in areas from which color has 
been worn away(8). 
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Special effects 


By GEORGE J. GODFREY* and MILTON S. SHEFTEL* 


+ pecial effects available for 
thermoplastics include: 

Variegations: Swirl and “tor- 
toise shell” are made by mixing 
more than one color of granules or 
pellets of a compound prior to 
molding. Incomplete mixing of the 
materials during the injection cy- 
cle leads to an infinite variety of 
multicolor effects. 

More than two colors can be 
mixed and concentrates can be 
used to achieve marbled effects. 

The better effects are obtained 
with the harder materials and it is 
difficult to produce a full range 
of variegations with the softer ma- 
terials such as polyethylene. 

Phosphorescents: Pigments 
which glow in the dark after ex- 
posure to light or other radiant 
energy include zinc sulfide, zinc 
sulfide-cadmium sulfide, and cal- 
cium sulfide-strontium _ sulfide. 
Incorporation of 3 to 10% of these 
pigments in the molding compound 
will give the desired effect but 
consideration must be given to the 
way in which the pigment may 
alter some of the physical proper- 
ties of the plastic. Ordinarily the 
daylight color of the mixed resin 
will be cream but colored tints can 
be created by the addition of small 
amounts of colorants without seri- 
ously harming the afterglow prop- 
erties. Common afterglow colors 
are green, yellow, or blue. The 
quality of the afterglow is affected 
by the particle size of the pigment 
and the mechanical work in com- 
pounding the mixture must be 
kept to a minimum. Phosphores- 
cents also tend to be affected by 
moisture and darken on outdoor 
exposure, 

Fluorescents: Fluorescent ef- 
fects differ in that the glow is 
maintained only while being ex- 
posed to “black light”—ultra-vio- 
let between 3200 and 4000° A— 
which is that area closest to visible 
light. Some activating light is 
present in normal sunlight and 
special ultra-violet lamps can be 





* Reed Plastics Corp., 116 Gold St., Worces- 
ter 8, Mass. 


SPECIAL EFFECTS 


used for special applications such 
as instrument panels. 

Fluorescent pigments are metal- 
lic sulfides and oxides; colors 
available include white, off-white, 
yellow, blue, green, and red. 

A limited number of fluorescent 
organic dyestuffs are also avail- 
able for use in thermoplastics. 
Both transparent shades and trans- 
lucents are possible. Heat and light 
sensitivity are limited. An optical 
brightener incorporated in whites 
and transparents is frequently 
used to enhance the colors. 

Tinsels: In recent years, tinsel 
effects have become widely used 
in toys and housewares. They have 
a glittery appearance created by 
specks in a transparent plastic. 
Available are gold, silver, bronze, 
copper, and numerous colors. The 
types of material usually incorpo- 
rated are foils and flakes of alu- 
minum and zinc, copper alloys, 
glass, polyester film, pulverized 
wood bark, and_ thermosetting 
plastics. A second type of effect, 
commonly known as oatmeal, is 
also available. These can be fur- 
ther identified as peppertones or 
granitones and can be created 
merely by substituting translucent 
or opaque colors for the transpar- 
ents used in the tinsel type. 

It is imperative that non-bleed- 
ing and heat-stable colored tinsels 
be used in plastics. Otherwise, the 
desired creation will be destroyed 
because the color will migrate 
throughout the plastic. Although 
the basic additives are not very 
expensive, the fact that a 1 to 20% 
concentration is needed to bring 
about the desired effect will call 
for a premium price of from 10c to 
$2 per pound. 

The reground from these mate- 
rials is a hazard to the molder and 
must be segregated to avoid con- 
taminating other materials. 

Metallics: In this field, many 
shades are available. The most 
common colors are silver, gold, 
bronze, and copper. However, by 
the addition of colorants to the 
metallic flake, the colors can be 


modified to metallic shades of 
green, blue, red, yellow, black, 
orange, tan, and pink. 

The brightness and luster evi- 
dent in paint and lacquers is lack- 
ing in plastics because of the heat 
and oxidation involved in process- 
ing the plastic and because the me- 
tallic particles are covered to a 
greater depth. It is impossible to 
achieve a true metallic luster with 
pigments. Other methods, e.g., 
vacuum plating, are necessary. 

Generally, the metallic pigments 
incorporated in plastics are the 
powders of aluminum, copper, cop- 
per alloy, and copper base zinc 
alloys. The various shades are ob- 
tained by modification of the alloy 
composition. Care must be taken 
to avoid explosions in incorporat- 
ing these pigments. 

The cost of the metallic pig- 
ments and the concentrations in- 
volved are not much different 
from the ordinary colored pig- 
ments, and therefore no premium 
prices are involved. 

Pearlescents: This effect is cre- 
ated by another group of additives. 
The most attractive pearls are pro- 
duced by the use of natural fish 
seale essence. This essence is a 
suspension of guanine crystals 
(found on the scales of a certain 
sardine herring) in a vehicle such 
as nitrocellulose, dibutyl phtha- 
late, or amyl acetate. However, 
because of high cost, synthetic 
pearl essences much lower in cost 
have been developed. These are 
basically lead carbonates which 
have been suspended in various 
plasticizers for use in different 
plastics. However, their toxic pos- 
sibilities must be recognized. 

Other pearl effects are also 
available through the use of other 
inorganic salts and the contamina- 
tion types such as polystyrene- 
vinyl mixtures, or polystyrene- 
methyl methacrylate combinations. 

A number of additional pleasing 
pearlescent colors can also be pre- 
pared by incorporating a small 
amount of various dyestuffs with 
the above compounds. 

Most of the pearlescents are 
heat sensitive, and it is advisable 
that caution be used in preparing 
and molding. 

Pearlescents are premium priced 
because their concentrations are 
high and the ingredients are rela- 
tively expensive. 
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Destaticizers 


: ability of styrene (and 
some other plastics) to attract 
and hold dust in unsightly pat- 
terns is considered objectionable 
in some applications. Such attrac- 
tion results from an inherent elec- 
trical property which permits the 
buildup of charges of static elec- 
tricity, and should not be con- 
fused with normal dust that will 
settle on any object regardless of 
its electrical charge. 

During fabrication (e.g. injec- 
tion molding) high frictional 
forces with a dissimilar material 
(the metal of the mold) promote 
static buildup such that, when the 
part is removed, it will evidence 
a high charge. This charge is not 
uniform and may vary widely in 
a single molding. Dust in the form 
of “crow’s-foot” patterns reflects 
this non-uniform charge. 

The size, shape, and gloss of the 
molding will also influence its 
ability to attract dust. Concave 
surfaces generally show greater 
dust attraction than flat surfaces 
while convex surfaces are the 
least troublesome. Large items 
generally have a stronger electro- 
static field than small 
Higher gloss results in stronger 
electrostatic fields, everything else 
being equal. 


ones. 


The static charge on an item 
or its ability to attract dust—de- 
pends also on its environment and 
the time in the environment. 
However, the equilibrium in most 
environments is such that some 
dust attraction will result unless 
special measures are taken to pre- 
vent it. 


Methods used 

This problem has been given 
much attention by the industry 
and a number of methods and 
techniques have been developed 
by which it can be minimized. 

In all cases, solution of this 
problem depends on the economi- 
cal alteration of the nature of 
the surface. Temporary coatings 
act by neutralizing the existing 
charges with a material of short 
term effect. Permanent coatings 


Information on antistatic materials for treat- 


ment of molded styrene parts has been con- 
densed for this article from Monsanto Chem- 
ical Co. commercial bulletins. 


provide a more conductive lacquer 
on the surface. Ionic 
static eliminators bleed off the 
charge or prevent its accumula- 
tion but new charges can develop 
later depending on the new en- 
vironment of the item. Integral 
destaticization of the plastic ma- 
terial (as Monsanto’s Lustrex Lo- 
Stat) reduces the effects of fric- 
tion during processing and in- 
creases the rate of dissipation by 
yielding a surface of greater con- 
ductivity. 


styrene 


Destaticizer requirements 

To be completely satisfactory, 
a destaticizer should prevent the 
accumulation of electrostatic 
charge on the parts involved and 
be: 1) unaffected by normal han- 
dling; 2) preferably able to with- 
stand moisture; 3) inert in its ef- 
fect on various decorative mate- 
rials; 4) relatively permanent in 
its destaticizing effect; 5) low in 
cost; 6) safe to handle; and 7) 
simple and economical to apply. 


Temporary destaticizers 


Destaticizers in this category 
provide only temporary protec- 
tion against dust pickup. After a 
period of time, these coatings will 
lose their effect or wear off. Fur- 
thermore, should a damp rag be 
repeatedly wipe the 
treated pieces, the layer of de- 
staticizing compound will be re- 
moved. 


used to 


These destaticizers are solutions 
which are usually applied by 
spraying, dipping, or wiping. De- 
staticizers in this class are among 
the most commonly used and are 
the least expensive, both from the 
standpoint of initial cost and cost 
of application. Where only tem- 
porary relief from dust pickup is 
required, they are very satisfac- 
tory and will prevent dust pickup 
during assembly operations and 
during display. 

Destaticizers of this type are 
listed below. Directions for their 
use can be obtained from the in- 
dividual manufacturers. 

Aerotex Softener H 

American Cyanamid Co. 

Textile Resin Dept. 

Bound Brook, N.J. 


Anstac-M 
Chemical Development Corp. 
Danvers, Mass. 
Anti-Static 790L 
Merix Chemical Co. 
2234 E. 75th St. 
Chicago 49, Ill. 
Arquad 18 and Armacs T 
Armour & Co. 
Chicago, Ill. 
Lico 
Lustra-Cite Industries, Inc. 
331 Kent Ave. 
Brooklyn 11, N.Y. 
LC-110 
Raffi & Swanson Inc. 
100 Eames St. 
Wilmington, Mass. 
Parko Anti-Static 
Park Chemical Co. 
Detroit, Mich. 
D-Stat-B 
Roxbury Chemical Works, Inc. 
2072 Smith St. 
Centredale 11, R.I. 
Standard Varnish No. 5605 
Standard Varnish Works 
2600 Richmond Terrace 
Staten Island 3, N.Y. 


Stati-Clean 

Walco Products, Inc. 

60 Franklin St. 

East Orange, N.J. 

Wilco 

Wilco Co. 

4425 Bandine Blvd. 

Los Angeles, Calif. 

A definite advantage of this 
class of destaticizers is their ease 
of combination with annealing 
baths. 

A common household detergent, 
“Joy,” is a satisfactory destaticizer 
when used in a concentration of 
one part detergent, one part glyc- 
erine, and 64 parts water. 

A new means for the applica- 
tion of destaticizers 
has been attempted in some plants 
and is still under evaluation. A 
solution is sprayed onto the die 
prior to the closing of the ma- 
chine. The theory is that a de- 


temporary 


staticizing layer is thereby applied 
evenly to the molded object with- 
out the necessity of extra han- 
dling. 


Semi-permanent destaticizers 

Destaticizers of a semi-perma- 
resist normal 
wiping with a damp rag. They are, 
however, soluble in soap and wa- 


nent nature will 


ter. Their mechanical abrasion re- 
sistance is believed to be superior 
to the temporary type. This semi- 
permanent type includes the fol- 
lowing: 
Logostat R-2018 

Bee Chemical Co. 

12933 S. Stony Island Ave. 

Chicago 33, IL. 
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Merix 79 
Merix Chemical Co. 
2234 E. 75th St. 
Chicago 49, Ill. 
Neutro-Stat 
The Simco Co. 
920 Walnut St. 
Lansdale, Pa. 
(Available in aerosols and in con- 
centrated liquids) 


The manufacturer of Merix 79 
claims that it is the only de- 
staticizer which will destaticize 
both sides of the molded article 
(in parts up to % in. thick) by ap- 
plying it to one side only. 


Permanent destaticizers 

Permanent type destaticizers 
insure a lasting effect through 
the entire normal life expectancy 
of the molded article. The cost of 
raw materials and of application 
are higher for this type of de- 
staticizer. Where exceptionally 
good destaticization is required, 
suppliers suggest that the follow- 
ing sources be investigated. 


Electrosol Process 
Merrill J. Ainsworth 
Northridge, Calif. 


or spraying the molded article 
with each of two solutions, with 
an approximate 12 min. drying 
period between applications. This 
is reported by the manufacturer 
to be a permanent type destatic- 
izer under normal wearing condi- 
tions. 


Logoquant 

Bee Chemical Co. 

This destaticizer is of a perma- 
nent nature but is not as efficient 
as some of the temporary types. 
It has a particular advantage in 
that it can be combined with col- 
orants and used as a decorative 
lacquer. 

Statikil 

Statikil, Inc. 

1220 West 6th St. 

Cleveland 13, Ohio 

This destaticizer is available in 
self-spraying cans or in bulk; in 
the latter case, it can be sprayed 
through compressed air pressure 
nozzles directly upon the surface 
of the material as it comes from 
the processing equipment. It is 
also possible to apply the product 
by swabbing, wiping, spraying 
with hand pump or power spray 


or by fogging onto material by 
fully 


means of automatic jet 


nozzles. 


lonic static eliminators 

Another means of attacking the 
static problem is through the use 
of radio-active elements or iso- 
topes. These elements emit radia- 
tion which ionize the air in their 
immediate vicinity. The zone of 
ionized air acts as a conductor 
and bleeds off the troublesome 
electrostatic charge. 

Both radium and polonium are 
available in forms suitable for 
commercial use in removing static 
charges. These are normally sup- 
plied in bar form for use in 
continuous processes. However, 
brushes with a polonium bar 
mounted on the ferrule and also 
compressed air or blow gun noz- 
zles with polonium foil mounted 
in the air stream are available. 

Radium has a_ considerably 
longer active life, but is more 
hazardous to handle and is not 
suitable for use in the molding 
shop. In a continuous process 
where the radium unit can be 
permanently located and guarded, 





This process consists of dipping 
NO | from the originators of Day-Glo” 
« daylight fluorescent colors... 


DAYLIGHT 
FLUORESCENT 
PIGMENT! poncan oen Pomae 


— seven glowing colors for molded and extruded and 

plastic products-— polyethylene, polyvinyl, etc. REINFORCING EXTENDERS 
Fluorescent colorants reflect and convert most of 
the energy of light into brilliant colors of excep- Clay 
tional purity. They are /nherent/y more intense, Colors 
with a fresh new power that glows from within. As Silica 
colorants in your plastic product, Switzer pigments Stearates 
Can open up an extra dimension of visual appeal 
—the difference that can make the sale. With 
built-in brilliance, your product will be a stand-out: 
easy to see and easy to sell. 


CALL 
ON 
WHITTAKER 


FOR... 


Antimony Oxide 

Alumina 

Barytes 

Calcium Carbonate 
Ultramarine Blue 


For color samples, technical builetins and consultation, write 
PIGMENT 


SWITZER BROTHERS, INC. tivision 
4732 St. Clair Avenue + Cleveland 3, Ohio 


Sales Offices in New York, Chicago, Los Angeles and Berkeley, Calif. 


LIA 


Whittaker, Clark & Daniels, Inc 
100 Church St., New York, N. Y 
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You can depend on Cyanamid’s years 
of experience in the manufacture of 
dyes for plastics — plus the ability to 
give expert assistance — to provide that 
“secret weapon.” By putting your con- 
fidence in Cyanamid, your colors will 
look brighter . . . look richer . . . last 
longer. For information, call your near- 
est Dyes Department representative. 


CYANAMID DYES FOR THE PLASTICS INDUSTRY 
Oil Soluble Dyes * Nigrosines 
Spirit Soluble Dyes + Specialty Dyes 





ANAK —_— 





AMERICAN CYANAMID COMPANY 
DYES DEPARTMENT 
Bound Brook, N. J. 


ln et ae tenor 


New York . Chicago . Boston 
Philadeiphia «+ Chariotte + Providence 
Atlanta «+ Los Angeles + Portiand, Oregon 





it is to be desired. The polonium 
activated units emit only alpha 
radiation and are effective for 
only a distance of 1.6 in., so no 
hazard is involved, unless air 
within the danger range is inhaled. 

The brush type eliminator 
(Omegatron Magic Brush) may 
be secured in widths from one to 
six inches. The dust is merely 
brushed from the molded article 
using the brush with the static 
eliminator in the forward posi- 
tion. If a slight charge remains, 
the brush is passed over the piece 
at a height of about 1 in. the 
static eliminator facing downward. 

The air gun eliminator (Alpha- 
tron Blow Gun) blows ionized air 
over the piece and removes the 
static charge. This can be done 
either upon removal from the die 
or immediately before any finish- 
ing operation. 

Radio-active eliminators are 
not anti-static agents. They do not 
prevent the build-up of new static 
charges once the source of ioniza- 
tion has been removed. 

Ionic static eliminators may be 
procured from: 


Alphatron Blow Guns and Omega- 
tron Magic Brushes 
Reco Sales Co. 
5630 Grand Central Terminal 
Bldg. 
New York 17, N. Y. 


Ionotron Static Eliminator 
U.S. Radium Corp. 
535 Pearl St. 
New York 7, N. Y. 


The methods described are the 
most common means for the de- 
staticization of styrene plastic 
molded articles. In some instances 
it has also been found desirable 
to use various water-emulsion 
waxes such as Johnson’s Wax or 
Parker’s Wax. These are satisfac- 
tory destaticizers, but their use 
by molders is not too practical. 
This is due to the slow method of 
application which is involved with 
these waxes. 

An approach to the ideal of a 
styrene molding material which is 
inherently antistatic has been 
made by the introduction of 
Monsanto’s lLustrex Lo-Stat. 
It is reported that an additive 
gives molded surfaces that are 
sufficiently conductive to allow 
static charges to neutralize each 
other but not sufficiently conduc- 
tive to adversely affect the elec- 
trical properties of moldings. 
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PETROCHEMICALS 


1960-1961 


EXCITING NEW PRODUCTS THROUGH PETRO-CHEMISTRY 


ENJAY CHEMICAL COMPANY 


A DIVISION OF HUMBLE OIL & REFINING COMPANY 
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PETROCHEMICALS FOR INDUSTRY 


LOWER ALCOHOLS 


ETHYL ALCOHOL-—190 


(This alcohol is used by Enjay 
in preparing denatured alcohols, 
including Jaysol® and Jaysol® S 
Proprietary Solvents) 


Ethyl Aicohol 200 (anhydrous) is 
also available 


ISOPROPYL 
ALCOHOL}, 91% 


(Petrohol®, 91%) 


ISOPROPYL 
ALCOHOL, 
ANHYDROUS 


(Petrohol®, Anhydrous) 


SECONDARY 
BUTYL ALCOHOL 


tEnjay also supplies Isopropy! Alcohol, 95% 


HIGHER 
OXO ALCOHOLS 


ISOOCTYL 
ALCOHOL 


TYPICAL INSPECTIONS 


Color, Pt-Co <5 
Purity, Vol. % 95.1 
Sp. Gr., 20/20°C 0.8126 
Lbs./Gal., 60°F. 6.8 
Distillation, °C 

IBP 77.5 

DP 79.0 
Flash, T.O.C., °F 68 
Color, Pt-Co <5 
Purity, Vol. % 91.5 
Sp. Gr., 20/20°C. 0.8175 
Lbs./Gal., 60°F. 6.8 
Distillation, °C. 

IBP 79.7 

DP 80.3 
Flash, T.O.C., °F. 67 
Color, Pt-Co <5 
Purity, Vol. % 99.9+ 
Sp. Gr., 20/20°C. 0.7866 
Lbs./Gal., 60°F. 6.6 
Distillation, °C. 

IBP 82.0 

DP 82.4 
Flash, T.O.C., °F 55 
Color, Pt-Co <5 
Purity, Wt. % 99.5 
Water Content, Wt. % 0.04 
Sp. Gr., 20/20°C 0.808 
Lbs./Gal., 60°F. 6.8 
Distillation, °C. 

IBP 99.2 

DP 100.1 
Flash, T.C.C., °F 74 


TYPICAL INSPECTIONS 


Color, Pt-Co <5 
Purity, Wt. % 99.6 
Water Content, Wt. % 0.06 
Sp. Gr., 20/20°C. 0.832 
Lbs./Gal., 60°F. 7 
Distillation, °C. 

IBP 184 

DP 191 


Flash, T.0.C., °F 180+ 


APPLICATIONS 


Acetaldehyde, Acetic Acid, Vinegar, 
Shellac Solvent, Ethy! Ether, 
Pharmaceuticals, Toiletries, Liquid 
Detergents, Solvent 


Acetone, Solvent Extraction, 
Toiletries, Liquid Detergents, 
Cleaners, Solvent 


Aerosols, Lacquer Solvent (Latent), 
Isopropyl Acetate, Solvent 
Extraction, Solvent, Carburetor 
Anti-icing 


Methyl Ethyl Ketone, Lacquer 
Solvent (Latent) Sec. Buty! 
Acetate, Sec. Butyl Xanthate, 
Solvent 


APPLICATIONS 


Plasticizers, Antifoams, Synthetic 
Lubricants, Metal Extraction, 
Surfactants, Herbicides, Vinyl 
Stabilizers, Solvent 
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HIGHER OXO ALCOHOLS 


(Continued) 


DECYL ALCOHOL 


TRIDECYL ALCOHOL 


ETHERS 


ETHYL ETHER 


(Supplied inhibited 
and uninhibited) 


ISOPROPYL 
ETHER, 947 


(Supplied inhibited) 


ESTERS 


ETHYL ACETATE 


(Two grades of ethyl acetate are 
sold by Enjay. The commonly 
used grade (85-88%) is 
represented here. A 99-100% 
grade is available for those uses 
where the presence of 12-15% 
ethyl alcohol is undesirable) 


TYPICAL INSPECTIONS 


Color, Pt-Co 

Purity, Wt. % 

Water Content, Wt. % 
Sp. Gr., 20/20°C. 


Lbs./Gal., 60°F. 
Distillation, °C. 
IBP 
DP 


Flash, T.0.C., °F 


Color, Pt-Co 
Purity, Wt. % 
Water Content, Wt. % 
Sp. Gr., 20/20°C. 
Lbs./Gal., 60°F 
Distillation, “C 

IBP 

DP 
Flash, T.O.C., °F 


99.5 
0.06 
0.838 


215 
221 
180+ 


< 
~ 


99.6 
0.07 
0.845 
va 


249 
266 
180+ 


TYPICAL INSPECTIONS 


Color, Pt-Co 
Purity, Wt. % 
Sp. Gr., 20/20°C. 
Lbs./Gal., 60°F. 
Flash, T.0.C., °F 


Color, Pt-Co 
Purity, Wt. % 
Sp. Gr., 20/20°C. 
Lbs./Gal., 60°F. 
Distillation, °C. 
IBP 
DP 


<5 
99.3 
0.715 


—40 


<5 
94.6 
0.728 
6.1 


33 
110 


TYPICAL INSPECTIONS 


Color, Pt-Co 
Purity, Wt. % 
Sp. Gr., 20/20°C 
Lbs./Gal., 60°F. 
Distillation, °C. 
IBP 
DP 
Flash, T.0.C., °F. 


<5 
88 
0.886 
7.3 


71.5 
77.6 
40 


APPLICATIONS 


Plasticizers, Antifoams, Synthetic 
Lubricants, Metal Extraction, 
Surfactants, Herbicides, Vinyl 
Stabilizers 


Surfactants, Plasticizers, Metal 
Working Lubricants, Textile 
Lubricants, Bactericides 


APPLICATIONS 


Solvent Extraction, Ethylene, 
Explosives, Collodion, Solvent 


Solvent, Antiknock Agent 


APPLICATIONS 


Lacquer Solvent, Solvent 
Extraction, Denaturant, Adhesives, 
Solvent 
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ESTERS (Continued) 


ISOPROPYL 
ACETATE 


SECONDARY 
BUTYL ACETATE 


KETONES 


ACETONE 


METHYL ETHYL 
KETONE 


OLEFINS 


ETHYLENE 


(Supplied as a compressed gas 
or liquid) 


PROPYLENE 
(Supplied as a liquefied gas) Other 


NORMAL BUTYLENES 


TYPICAL INSPECTIONS 


Color, Pt-Co <5 
Purity, Wt. % 96.2 
Sp. Gr., 20/20°C 0.870 
Lbs./Gal., 60°F 7.3 
Distillation, °C 

IBP 86.5 

DP 88.5 
Flash, T.0.C., °F 60 
Color, Pt-Co 10 
Purity, Wt. % 88 
Sp. Gr., 20/20°C 0.862 
Lbs./Gal., 60°F 7.2 
Distillation, “C 

IBP 106 

DP 113 
Flash, T.0.C F 89 
TYPICAL INSPECTIONS 
Color, Pt-Co <5 
Purity, Wt. % 99.7 
Sp. Gr., 20/20°C 0.792 
Lbs./Gal., 60°F 6.6 
Distillation, °C 

IBP 55.9 

DP 56.3 
Flash, T.0.C., °F 15 
Color, Pt-Co <5 
Purity, Wt. % 99.7 
Sp. Gr., 20/20°C 0.806 
Lbs./Gal., 60°F 6.7 
Distillation, *C 

IBP 79.1 

DP 79.9 
Flash, T.0.C F 28 
TYPICAL INSPECTIONS 
Purity, mole %& 99.0-99.9 
Purity, mole % 90 
Purity, mole % 72 
Purity, mole ‘ 60 
Purity, Vol. % 90 
Sp. Gr., 60/60°F 0.60 


Lbs. /Gal., 60°F 


5.0 


APPLICATIONS 


Solvent: Lacquers, Extraction, 
General 


Solvent: General, Lacquers, 
Textile Sizes, Paper Coatings 


APPLICATIONS 


Solvent: Extraction, Lacquers, 
Plastics, Coatings, Textiles, General; 
Higher Aicohols and Ketones 


Solvent: Extraction, Lacquers, 
Rubber, General, Coated Fabrics 
Lube Oil Dewaxing 


APPLICATIONS 


Ethyl Alcohol, Polyethylene, 
Ethylene oxide, Styrene, Ethy! 
Chloride 


Isopropyl Alcohol, Propylene 
Trimer, Propylene Tetramer, 
Propylene Oxide, Polypropylene, 
Cumene 


Methyl Ethyl 
Ketone, Butadiene 
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OLEFINS (Continued) 


ISOBUTYLENE 


(Supplied as a liquefied gas) 


TRIPROPYLENE 


NONENE, 
CLOSE CUT 


TETRAPROPYLENE 


TRIDECENE 
CONCENTRATE 


DIOLEFINS 


BUTADIENE 


(Supplied as a liquefied gas) 


“ISOPRENE 


DICYCLOPENTADIENE 


TYPICAL INSPECTIONS 


Purity, Wt. % 
Sp. Gr., 60/60°F 
Lbs./Gal., 60°F 


Olefins, Vol. % 
Color, Pt-Co 
Sp. Gr., 20/20°C 
Lbs. /Gal., 60°F 
Distillation, °F 
iBP 
FBP 
Flash, T.0.C., °F 


Olefins, Vol. % 
Color, Pt-Co 
Sp. Gr., 20/20°C 
Lbs./Gal., 60°F. ° 
Distillation, °F. 
IBP 
DP 
Flash, T.O.C., °F 


Olefins, Vol. % 
Color, Pt-Co 
Sp. Gr., 20/20°C 
Lbs. /Gal., 60°F 
Distillation, °F. 
IBP 
FBP 
Flash, T.0.C., °F 


Olefins, Vol. % 
Lbs./Gal., 60°F 
Distillation, °F 
IBP 
FBP 


99.3 


5.0 


99 


0.738 
6.1 


249 
297 
75 


99+ 


0.740 
6.2 


263 
287 
78 


99 
45 
0.779 
6.5 


358 
435 
148 


C-12—C-15 95 
6.6 


398 
468 


TYPICAL INSPECTIONS 


Purity, Wt. %& 
Lbs./Gal., 60°F 


Purity, Wt. % 
Sp. Gr., 60/60°F 
Lbs./Gal., 60°F 
Flash, T.C.C., °F 


Color, (Gardner) max 
Purity, Wt. % 

Sp. Gr., 20/20°C. 
Lbs. /Gal., 60°F. 
Flash, T.O.C., °F 


Polymer grades available in market development quantities 


99.0 


< 


95 
0.685 


—65 


1.0 
95.4 
0.985 


80-100 


APPLICATIONS 


Butyl rubber, Vistanex®, Lube Oil 
Additives, Antioxidants, Alkylate 
Gasoline 


Nonylphenol, Nonylbenzene, Lube 
Oil Additives, Wetting Agents 


Nonylphenol, Nonylbenzene, Lube 
Oil Additives, Wetting Agents, 
Decy! Alcohol 


Detergent Alkylate, Tridecy! 
Alcohol, Wetting Agents, 
Dodecylphenol 


Detergent Alkylate, 
Wetting Agents 


APPLICATIONS 


SBR Rubber, Polybutadiene Rubber, 
Resins, Nylon, Nitrile Rubber 


Butyl Rubber, Resins, ‘‘Synthetic 
Natural’’ Rubber 


Insecticides, Resins, Varnishes, 
Ferrocene Compounds, Paints, 
Norbornylene, Diels-Alder Adducts 
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AROMATICS 


BENZENE 


PARA XYLENE 


ORTHO XYLENE 


AROMATIC HB 


(A dark colored liquid high 
in aromatics) 


AROMATIC 
CONCENTRATE 


(A dark colored viscous liquid 
high in aromatics) 


AROMATIC TAR S-2 


MISCELLANEOUS 


CYCLOHEXANE 


CTLA POLYMER 


(A dark viscous liquid of high 
unsaturates content) 


LP DISTILLATE 


(A clear yellow liquid rich in 
vinyl aromatics) 


TYPICAL INSPECTIONS 


Purity, Wt. % 99+ 
Freezing Pt., °C 5.39 
Sp. Gr., 60/60°F. 0.884 
Lbs./Gal., 60°F. 7.4 
Distillation, °C. 
IBP 79.5 
DP 80.1 
Flash, T.O.C., °F. <40 
Purity, Wt. % 99.0 
Freezing Pt., °C. 11.5 
Sp. Gr., 60/60°F. 0.865 
Lbs./Gal., 60°F. 7.2 
Purity, Wt. % 95.2 
Sp. Gr., 60/60°F 0.882 
Lbs./Gal., 60°F. 7.3 
Lbs./Gal., 60°F 7.6 
Viscosity, SSU, 100°F. 45 
Flash, P-M, °F. 210 
Pour Point, °F. 10 
Lbs./Gal., 60°F 8.9 
Viscosity, SSU, 210°F. 75 
Flash, P-M, °F. 230+ 
Pour Point, °F. 45 
Lbs./Gal., 60°F 8.9 
Viscosity, SSU, 210°F 90 
Flash, P-M, °F 225+ 
TYPICAL INSPECTIONS 
Color, Saybolt +30 
Purity; Wt. % 98.5 
Sp. Gr., 60/60°F. 0.781 
Lbs./Gal., 60°F. 6.5 
Distillation, °F. 
IBP 177 
DP 178.5 
Flash, T.C.C., °F 1 
NVM, Wt. % 90 
lodine No. Cg./g 255 
Lbs./Gal., 60°F. 8.3 
Flash, C.O.C., °F 230+ 
Lbs./Gal., 60°F. 7.2 
Distillation, °F. 
IBP 223 
FBP 490 


Flash, T.0.C., °F. 


APPLICATIONS 


Styrene, Phenol, Nitrobenzene, 
Aniline, Detergent Alkylate, 
Insecticides 


Textiles, Film, Terephthalic Acid 


Phthalic Anhydride 


Solvent for Wood Preservatives and 
Insecticides; Heat Exchange Fluid 


Carbon Black, Dark Resins 


Carbon Black 


APPLICATIONS 


Nylon, Cyclohexanone 


Core Oils, Rubber Reclaiming, 
Hardboard Tempering Fluid 


Resins, Aromatic Solvents 
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MISCELLANEOUS TYPICAL INSPECTIONS APPLICATIONS 
(Continued) 
NAPHTHENIC ACID Acid No., Mg. KOH/g 180-189 Paint Driers, Preservatives, Greases 
Acid No., Mg. KOH/g 190-209 
Acid No., Mg. KOH/g 210-219 
(A dark liquid mixture of Acid No.. Mg. KOH/g 220.230 
carboxylic acids with a range in Lbs./Gal., 60°F. » o ae 


molecular weights) 





BUTON RESINS 


NEW BUTON RESINS—FOR PAINTS AND PLASTICS 


Butadiene-styrene copolymers of low molecular weight (8,000-10,000) and high unsatura- 
tion (lodine Numbers 200-300). Buton 200 and 300 are modifications containing addi- 
tional polar reactive sites. Tough, protective coatings may be obtained from cure schedules 
ranging from air-dry to high temperature flame cures. They can be blended with ureas, 
melamines, alkyds, vinyls, phenolics, and nitrocellulose to obtain specific property require- 
ments. Outstanding features of the cured coatings are excellent adhesion, high gloss, chemi- 
cal and abrasion resistance, excellent electrical properties, and low density. Principal sug- 
gested uses are wood finishes, metal primers, can coatings, pipe coatings, and general 
product finishes. 

New resins are currently under development for reinforced plastics, electrical encapsu- 
lation, and pressure molding. 


BUTON i100 NVM, Wt% 98.5 Can coatings 
Lb/gal 7.58 potting, 
Color, Gardner, max. 1 encapsulating. 
Vis, Gardner 50% in Varsol D 
BUTON 200  . Pore .. 80 ..... High quality 
Lb/gal, eoution ........... 740 baking primers 
. 2 rer J and topcoats, 
Color, Gardner, max......... 7 ; flame cured 
Acid Number ieee, Sa protective 
coatings. 
BUTON 300 NVM, Wt% 45 High quality baking 
Lb/gal, solution : 7.82 primers and topcoats 
Vis, Gardner G air dry metal and 
Color, Gardner 9 wood finishes. 
Acid Number 5. ca 


* TRADEMARK 
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MARKET DEVELOPMENT CHEMICALS APPLICATIONS 


Chemicals listed below are on a semi-commercial basis. 
Additional information may be obtained upon request. 


HEXYL ALCOHOL Plasticizers, Antifoams 
Lubricant Additives, Solvents 
and Degreasing fluids, brake 
fluids, Mineral Flotation Agents, 
Detergents and Agricultural 
Chemicals. 


(A mixture of 6 carbon 
primary alcohols) 


HEXADECYL ALCOHOL Detergents, Cosmetics, 


Metallurgical Oils, Synthetic 
Lubricants, Antifoams, Metal 
Extraction, Textile Chemicals 


(A mixture of 16 carbon 
primary alcohols) 


Cio OXO ALDEHYDE Chemical Intermediates, Drier Acids, 


(A . £10 new Polyols and Bisphenols. 
mixture o 


carbon aldehydes) 











METHYLCYCLOPENTADIENE Chemical intermediates, Fuel 
DIMER Additives, high energy Fuels 
DURENE Pyromellitic Dianhydride, 
(1,2,4,5 - Tetramethyibenzene) Polyesters, Fibers, Resins, 
Plasticizers 
PSEUDOCUMENE Trimellitic Anhydride 
(1,2,4 - Trimethylbenzene) Chemical Intermediates 
CYCLODODECATRIENE Chemical Intermediates 
(1,5,9 - Butadiene Trimer) 
PIPERYLENE Polymers 
(1,3 - Pentadiene) Chemical Intermediates 


Diels-Alder Adduct 


METAXYLENE Isophthalic 


Meta-toluic Acid 
Chemical Intermediates 
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ISOBUTYLENE POLYMERS 


VISTANEX® 


ENJAY BUTYL RUBBER 


ENJAY BUTYL 
HT SERIES RUBBER 


ENJAY BUTYL LATEX 


Acompletely saturated polymer unvulcanizable by itself, but frequently added 
to impart special properties of vulcanized compounds to other synthetic 
polymers and natural rubber. Also used in unvulcanized compositions, alone 
and in combinations. Outstanding properties include exceptional electrical 
properties, chemical inertness, high ozone resistance, low gas permeability, 
excellent aging, and high degree of tackiness. Soluble in hydrocarbon sol- 
vents. Principal uses include cable insulation compounds, pressure-sensitive 
adhesives, caulking and sealing compounds, additive to wax, asphalt and 
polyethylene 


A copolymer of isobutylene with a small proportion of isoprene to give a 
controlled, low degree of unsaturation. Processing is similar to that of natural 
rubber except that no premastication is required. Soluble in hydrocarbon 
solvents. Outstanding features include low permeability to gases; excellent 
resistance to ozone, weathering, heat, chemicals and tear; outstanding elec- 
trical properties. Principal uses are for tires, inner tubes, tire curing bags and 
bladders, molded parts for automotive, industrial and domestic appliance 
applications, electrical insulation, tank linings, hose and belting, adhesives, 
caulking and sealing compounds, and as an additive to wax, asphalt and 
polyethylene 


A new synthetic rubber where both chlorine and unsaturation are present 
in such a way that each may be utilized in vulcanization. The amount of 
each is small; however, they are sufficient to provide fast cure rates with 
conventional and new type of vulcanization systems. With its versatility of 
cure, it is found to be compatible with most other elastomers, such as butyl 
rubber, natural rubber, SBR, and neoprene. The outstanding property of 
this new polymer is its ability to resist heat up to 400°F. Other desirable 
properties are low compression set, good compression flexing, low permea- 
bility to gases, good tear strength, and good resistance to chemicals, oxida- 
tion, and ozone. 


The outstanding characteristics inherent in butyl are now available for the 
first time for application in the field of rubber latex. Superior gloss, bright- 
ness, softness and long-lasting flexibility for paper coating, textile finishing 
and emulsion paints formulation are some of the attributes which butyl latex 
can bring to a wide variety of products. Buty! latex can be readily compounded 
with pigments, fillers, thickeners, and tackifiers, and is compatible with a 
wide range of resin and elastomer emulsions. This high-solids, odorless, 
water emulsion has excellent freeze-thaw, mechanical and chemical stability. 
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ESCON POLYPROPYLENE 


ESCON POLYPROPYLENE is a new thermoplastic resin produced by closely con- 
trolled continuous polymerization of propylene through a process developed by 
research associates of Enjay Company. With its outstanding combination of unusual 
properties, Escon promises to be one of the most valuable plastics in the industry. 
It offers the designer and processor unique opportunities through its extreme light 
weight, exceptional heat and chemical resistance, and electrical properties. Easily 
fabricated by all of the usual methods employed with thermoplastics, Escon is open- 
ing new possibilities in a variety of applications. 


STRENGTH 


Escon molded and extruded products feature high 
tensile strength, abrasion resistance, exceptional 
stiffness and surface hardness values despite the 
fact that polypropylene is the lightest of all ther- 
moplastic resins. These qualities provide an ex- 
tremely versatile material, permitting the designer 
of industrial and consumer articles exceptional 
freedom with respect to wall thickness and other 
design considerations. 


ELECTRICAL PROPERTIES 


Escon shows excellent electrical properties at all 
frequencies measured. This fact, coupled with its 
outstanding mechanical and thermal properties, 
makes polypropylene a valuable material. Low 
water absorption permits its use in electrical in- 


Sstallations under adverse conditions of exposure 
and humidity. 


HEAT RESISTANCE CHEMICAL RESISTANCE 





The heat resistance of Escon is the highest of all 
commercially available polyolefins and is unsur- 
passed by plastics in its price range. High soften- 
ing point, coupled with low water absorption, per- 
mit steam sterilization of fabricated materials. 


Since Escon is essentially inert by nature, it dis- 
plays the excellent chemical resistance typical of 
hydrocarbon polymers. In addition, it shows no 
tendency towards stress-cracking in the presence 
of any reagent so far tested. 





Although Escon is a comparatively new development in the plastics field, Enjay technicians and their 
research associates have already discovered wide application possibilities. Results of their tests and 


studies are available to designers and fabricators in determining how polypropylene can best serve a par- 
ticular industrial application. 


The new plastics wing of the Enjay Laboratories at Linden, N. J. is the most modern plastics laboratory 
in the country. All types of commercial plastics fabrication equipment are available to serve industry. 


VARIOUS GRADES OF ESCON WILL BE OFFERED TO PERMIT THE PROCESSOR TO CHOOSE 
THE GRADE BEST SUITED FOR HIS NEEDS. 
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PARAMINS— ADDITIVES FOR FUELS AND LUBRICANTS 


PARANOX®& 


DETERGENT INHIBITORS retard oxidation and minimize creation of harmful deposits in crank 
case lubricants and automatic transmission fluids. 





PARATONE® 


VISCOSITY INDEX IMPROVERS, for crank case oils and automatic transmission fluids, improve 
viscosity and viscosity index with good sheer stability. 


PARATONE® 


MULTIFUNCTIONAL VISCOSITY INDEX IMPROVERS for crank case oils provide outstanding sludge 
dispersion and good pour depression as well as viscosity and viscosity index improvement. 


PARAFLOW & 
POUR DEPRESSANTS for lube oils insure oil flow in cold weather. 


PARAFLOW ® 
DEWAXING AID for lube processing increases filter rate and dewaxed oil yields. 


PARABAR & 


OXIDATION AND RUST INHIBITORS, produce long-lived industrial oils which have stability, rust 
inhibition, and demulsifying properties. 


PARADYNE®& 


HEATING OIL AND FUEL IMPROVERS impart oxidation stability, anti-rust and pour depression to 
fuel oils. 


PARADYNE® 


GASOLINE FUEL IMPROVERS provide storage stability, anti-icing, rust inhibition and deposit 
modification properties in gasolines. 


PARAPOID® 


GEAR OIL ADDITIVES improve load-carrying and anti-weld properties of gear oils under extreme- 
pressure service conditions. 


PARATAC ® 


LUBRICANTS TACKINESS AGENTS impart cohesiveness to any oil or grease. 


PARAMIN MISCELLANEOUS PRODUCTS® 


have been developed to solve many other performance and blending problems. Among these prod- 
ucts are color stabilizers, cast and outer tone modifiers, oiliness agents and metal deactivators. 
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ENJAY LABORATORIES OFFER 


TECHNICAL HELP IN THE APPLICATION 


OF ANY ENJAY PRODUCT 


Enjay Laboratories, with the industry's most modern, most complete testing 





and research facilities, stand ready to give you any technical assistance 


you might need in the application of Enjay petrochemicals. For further 


information on Enjay products call or write any Enjay office. 


OFFICES: 


Akron 3, Ohio 


Boston 17, Massachusetts 


Charlotte 4, North Carolina 


Chicago 1, Illinois 


Detroit 35, Michigan 


Houston 25, Texas 


Los Angeles 5, California 
New Orleans 5, Louisiana 
New York 19, New York 


Piainfield, New Jersey 


Tulsa 1, Oklahoma 


11 South Portage Path 

135 Clarendon Street 

207 Hawthorne Lane 

130 E. Randolph Drive 
16301 West Seven Mile Road 


1100 East Holcombe Blvd. 


3325 Wilshire Blvd. 


1410 Canal Street 


15 West 51st Street 


1024 South Avenue 


125 W. 3rd Street 


JEfferson 5-3326 
COpley 7-0355 
FRanklin 6-5536 
RAndolph 6-3288 
VErmont 6-5100 
JAckson 9-4141 
DUnkirk 5-3297 
TUlane 3461 
PLaza 7-4404 
PLainfield 7-3400 


CHerry 2-4119 


ENJAY CHEMICAL COMPANY 


A DIVISION OF HUMBLE OIL & REFINING COMPANY 


15 West 51st Street, New York 19, N.Y. 





Solvents 


= solvents serve several 
important functions. They act as 
processing agents, facilitating the 
use of a solid substance for specific 
applications. They are widely used 
in the preparation of other chemi- 
cals such as in the manufacture 
of some plastic resins. And they 
can be used to furnish certain 
physical properties to a mixture 
of ingredients. 

Industrial solvents—first used 
almost exclusively in the manu- 
facture of chemicals to dissolve 
solid materials—are now finding 
widespread application as inter- 
mediates in the manufacture of 
many chemicals, as components of 
antifreeze solutions and hydraulic 
fluids, as extractants for pharma- 
ceutical materials, as dry cleaning 
fluids, and as ore flotation agents. 
The use of solvents in the textile 
industry, particularly in spinning 
solutions for fibers, is also of major 


importance. 
Solvents are usually divided 
into two major classifications 


which are based on polarity. Polar 
solvents, such as alcohols, ketones, 
and esters, have high dielectric 
constants. Non-polar _ solvents, 
hydrocarbons for example, have 
low dielectric constants. 

Solvents may also be broken 
down by chemical composition. 
These major types include: water, 
hydrocarbons, alcohols, ethers, 
ketones, esters, chlorinated sol- 
vents, nitrated solvents, amines, 
and liquefied gases. 


Theory of activity 


Function of solvents: Because 
most of the resins used by industry 
in the production of coatings are 
either hard and brittle substances 
or soft and tacky materials, a 
means has to be used to make 
them fluid so as to form a contin- 
uous film of welded particles. So 
long as the chemical structure is 
not changed, two basic methods 
are available for making this 
workable fluid substance. Heat 
may be applied to the resin to the 
point where it will melt into liquid 
form; or a solvent may be used to 


*Union Carbide Chemicals Co., Div. of Union 
Carbide Corp., 270 Park Ave., New York, N.Y. 





SOLVENTS 





By R. H. DUZY,* C. K. FINK,* and R. B. LEQNARD* 


disperse the solid particles of the 
resin into a liquid. 

Theory of activity: A knowledge 
of the behavior of resins in sol- 
vents is basic to the selection of 
the best solvent for a given resin 
for a given application. This be- 
havior can be understood by con- 
sidering a solution of a typical 
resin such as nitrocellulose from 
a mechanistic point-of-view. 

This approach views the dis- 
solved resin 
attracted to each other by forces 
originating from so-called active 
centers, definite points or areas 
on their surfaces. In a solution, 
thermal agitation tends to break 
the molecules apart, whereas the 
attractive forces tend to unite 
them. A dynamic equilibrium 
exists, therefore, for every con- 
centration and temperature, in 
which a fixed fraction of the po- 
tential active centers on the resin 
macromolecules are bound to each 
other, although any given union 
may exist but for an instant. This 
continual forming and breaking of 
resin-resin unions is called aggre- 
gation-disaggregation equilibrium. 

While the resin macromolecules 
are so joining and separating, the 
solvent molecules are simulta- 
neously attaching themselves to 
the active centers on the resins 
and are likewise being dislodged 
by collision with other molecules. 
Under any set of temperature and 
concentration conditions, there- 
fore, a certain fraction of the active 
centers on the resin macromole- 
cules will be solvated by the sol- 
vent molecules. Although the 
duration of any given union may 
be but momentary, the overall 
result is to eliminate a definite 
fraction of the active centers on 
the resin macromolecules as po- 
tential cross-linking points. The 
proportion of the active centers 
thus solvated depends, for a given 
system, on the relative concentra- 
tion of the solvent molecules pres- 
ent and on the temperature. This 
second equilibrium is called the 
solvation-desolvation equilibrium 
and it operates simultaneously 
with the aggregation-disaggrega- 
tion equilibrium. 


macromolecules as 


The process of dissolution of a 
macromolecular substance by an 
active solvent takes the following 
course: When solvent is first 
added to the resin, the solvent 
penetrate the inter- 
stices between the macromolecular 
chains and begin to attach them- 
selves to the resin molecules 
whenever bare active centers are 
presented. As more and more 
active centers on the resin macro- 
molecules become solvated, disag- 
gregation proceeds, and additional 
targets for the solvent molecules 
are provided. Finally, an equilib- 
rium is reached where, at a fixed 
temperature, the maximum frac- 
tion of the total number of active 
centers on the resin macromole- 
cules is solvated. The value of this 
fraction is determined by the rela- 
tive number of solvent and resin 
molecules present per unit volume 
of solution, and on the relative 
strength of the bonds attracting 
the different molecules to each 
other. If the concentration of sol- 
vent molecules is increased by 
adding more solvent, this will be 
followed immediately by further 
lisaggregation of resin macromole- 
cules until equilibrium is re-estab- 
lished. Conversely, decreasing the 
concentration of solvent molecules, 
as by evaporation of solvent, will 
reverse the process and cause 
further aggregation of the resin 
molecules. The equilibrium can 
also be shifted by other means. 
For example, the aggregation 
process is favored when a non- 
solvent such as a hydrocarbon is 
added. Carried to its extreme, 
complete aggregation of all resin 
macromolecules may be effected, 
resulting in precipitation of the 
resin from solution. 


molecules 


Basic resin coatings 


One of the most important areas 
of use still is in coatings. Particu- 
lar emphasis will be placed on the 
leading resin-based coatings: ni- 
trocellulose, vinyl, and epoxy. 

Nitrocellulose coatings: Nitro- 
cellulose lacquers are composed 
essentially of three types of in- 
gredients: nitrocellulose or com- 
binations of nitrocellulose and 
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TABLE |: Properties of some industrial solvents 














3 r 2 & 2 os 2 y Soe 7 
3 <8 BI S2uSZ 228 $ 
Ae Ses gees 20S 7 fo 
eeu oe _- & av ; oe: 3n83 of La Bo, 
5 we 3 a28 = SR spalling os 2 3 ee — “Ze at 20 c., ° r : 
Solvents < Re 4 oe 2 && point,°C. point, °C a cE sz > o RZ In waler Water in f, 5 
Acetone 6.6 1160 0.791 56 57 <35 9 Infinite Infinite 15 
Amy] acetate, 
primary 73 42 0.876 146 150 91 39 0.2 0.90 106 
Amy] acetate 
(ex pentane) 7.2 52 0.865 127 155 90 39 0.17 1.15 110 
Butyl acetate 
(90—92% ) 7.3 100 0.826 126 128 83 30 0.68 12 100 
sec-Butyl acetate 72 186 0.862 105 127 76 25 0.74 2.1 90 
Butyl “Carbitol” 8.0 <1 0.936 230 235 - 223 Infinite Infinite 240 
Butyl “Carbitol” 
acetate 8.2 1 0.981 247 250 —- 220 65 3.7 240 
Butyl “Cellosolve” 75 6 0.902 171 173 96+ 110 Infinite Infinite 165 
Butyl lactate 8.2 3 0.979 140 200 153 4.0 14.5 175 
“Carbitol” acetate 8.4 <i 1.011b 217 223 92 ~~ Infinite Infinite 230 
“Carbitol” solvent 8.6 1 1.027 195 205 76 300 Infinite Infinite 205 
“Cellosolve” acetate 8.1 21 0.974 156 165 94 67 22.9 6.5 136 
“Cellosolve” solvent 7.7 32 0.931 136 136 59 73 Infinite Infinite 130 
Cyclohexanone 79 23 0.946 130 173 92 79 23 8.0 130 
Diacetone alcohol 
(acetone free) 78 14 0.940 169 172 76 148 Infinite Infinite 155 
Diethyl “Carbitol” 76 4 0.908 188 190 78 — Infinite Infinite 180 
Diisobutyl ketone 6.7 18 0.808 169 173 95 65 0.05 0.75 120 
Ethyl acetate 
(87—89% ) 75 615 0.902 77 80 37 16 8.7 3.3 56 
Ethyl butyl ketone 6.8 45 0.816 148 151 94 28 1.43 0.78 115 
Ethyl ether 6.0 3300 0.715 35 35 —- —- 69 13 40 
2-Ethylhexy! acetate ta 3 0.873 198 205 94 95 <0.03 0.55 190 
Ethyl lactate 8.6 22 1.028 119 176 _- 131 Infinite Infinite 130 
Isobutyl acetate 
(90%) 7.2 145 0.873 117 119 80 29 0.63 1.02 88 
Isophorone 7.7 3 0.923 215 220 96 104 1.2 43 205 
Isopropyl acetate 
(95—97%) 72 500 0.874 89 90 69 20 29 18 60 
Isopropyl ether 6.0 842 0.724 68 69 — — 09 0.57 15 
Mesityl oxide 
(anhydrous) 7.1 94 0.857 123 (5ml.) 132 87 20 28 3.4 90 
Methanol 6.6 610 0.792 64 65 — — Infinite Infinite 65 
Methyl acetate 
(78—82%) 75 1180 0.904 53 59 <35 13 24.5 8.2 30 
Methyl] acetone, 
synthetic 69 1050 0.833 50 67 <35 — Infinite Infinite 15 
Methyl amyl acetate 71 47 0.859 146 150 91 57 0.13 0.58 110 
Methyl n-amy] 
ketone 68 40 0.817 151 154 92 25 0.43 15 120 
Methyl “Carbitol” 8.6 <7 1.021 194 198 76 197 Infinite Infinite 200 
Methyl “Cellosolve” 8.0 47 0.966 125 125.5 42 65 Infinite Infinite 115 
Methyl “Cellosolve” 
acetate 8.4 31 1.007 145 152 80 65 Infinite Infinite 140 
Methyl ethyl ketone 6.7 572 0.806 80 81 51 10 268 118 35 
Methyl isoamyl 
ketone 68 45 0.813 144 146 89 26 0.054 1.28 110 
Methyl isobutyl 
ketone 6.7 165 0.802 116 117 78 19 2.0 18 75 
Propyl acetate 
(90—92% ) 74 276 0.882 95 103 76 22 2.3 2.6 65c 
Tetrahydrofuran 74 800 0.889 65 67 50 15 Infinite Infinite ld 
a—— Commercial esters, in general, contain various concentrations of alcohol which may radically affect water solubility 
b — True density g./ml. c Tag open cup d Tag closed cup. 
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modifying resins, plasticizers, and 
volatile solvents. Pigments, if they 
are used, constitute another im- 
portant ingredient. The volatile 
portion of the lacquer—generally 
referred to as the lacquer thinner 
—is a mixture of active solvent, 
latent solvent or coupler, and 
diluent. Active solvents (such as 
ketones, esters, or glycol ethers) 
are necessary to dissolve the 
nitrocellulose. Latent solvents, like 
alcohols, will dissolve nitrocellu- 
lose alone but can be used in 
significant quantities without re- 
ducing the solvent power of the 
system. Finally, the diluents or 
hydrocarbons, which are solvents 
for many of the modifying resins, 
but not of nitrocellulose, are gen- 
erally less expensive than the 
active and latent solvents and are 
primarily used to improve the 
economics of formulating lacquer 
thinners. 

Because there is no ideal com- 
bination of components which will 
fit all use requirements for a 
lacquer thinner, test methods have 
been derived. These methods— 
developed to assist in the proper 
selection of solvents for lacquer 
thinners—indicate the utility of 
solvents on a basis of various per- 
formance properties. 

Since nitrocellulose lacquer 
films dry primarily by evapora- 
tion of the volatile solvent system, 
the selection of thinner-compo- 
nents of proper evaporation char- 
acteristics is an important factor 
in designing thinners for specific 
application technques such as 
spray, dip, brush, or knife coating. 
The evaporation rates of solvents 
are indicated by a number or 
“relative evaporation rate.” This 
rate is derived by comparing the 
time for a given amount of a sol- 
vent to evaporate with that of an 
equal amount of a_ well-known 
reference solvent—usually n-butyl 
acetate—under identical condi- 
tions. 

Balance in evaporation rate is 
very important in lacquer thin- 
ners. If, for example, the thinner 
dries too fast, it leads to moisture 
blush or, in the case of spray 
applications, to an uneven film 
surface. Both moisture blush and 
flowout can be improved, how- 
ever, by replacing part or all of 
the fast-evaporating solvent with 
slower-evaporating solvents hav- 


SOLVENTS 








SYNPRON 
STABILIZERS 


for 
VINYL COMPOUNDS 


Barium * Cadmium = 

Zinc * Strontium + Calcium » 
Tin (Stannous) * Powders + 
Liquids + Chelators 


AB years EXPERIENCE 
IN ORGANO- 
METALLIC MANUFACTURING 
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Temperature extremes— 


which can rob vinyls of flexibility 
are of little concern to producers who 
specify Plastolein low temperature 
plasticizers for their products. For 
example... 


They know that Plastolein 9058 
DOZ is the time-tested standard of 
the low temperature plasticizer field 

. that it provides the kind of low 
temperature flexibility that stays in 
their vinyls even after prolonged ex- 
posure to summer heat. 


And more and more producers are 
utilizing the unusual capabilities of 
another Emery plasticizer, Plastolein 
9078 LT, which approximates 9058 
performance, but at a much lower 
price 


Why don’t you investigate the ad- 
vantage of these Plastolein Plastic- 
izers in your coated fabrics, film, 
sheeting and extrusions? 


PLASTOLEIN * 
plasticizers 


Write Dept. FE for literature. 
Organic Chemical Sales Department 


Emery industries, inc., Carew Tower, Cincinnati 2, Ohio 


Vopcolene Division, Los Angeles 
Emery Industries(Canada), London, Ontario 
Export Department, Cincinnati 





ing higher blush-resistance, keep- 
ing the fast-evaporating alcohol to 
a minimum, or adding retarders 
like butyl Cellosolve, diisobutyl 
ketone, or Cellosolve acetate to the 
system. Care should be taken, 
however, that large concentrations 
of these slow-evaporating solvents 
be avoided since they may unduly 
increase the drying time and lead 
to sagging or running tendencies 
in spray applications. 

Two basic methods for apprais- 
ing the strength of solvents for 
nitrocellulose lacquers are used. 
The first method concerns diluent 
tolerance or dilution ratio. Since 
the diluents are generally the 
least component of 
thinners, it is desirable, from an 
economic standpoint, to use the 
highest diluent content consistent 
with good performance. The sec- 
ond method is by viscosity. Be- 
cause there is a maximum 
viscosity at which a lacquer can 
be applied in any type of finishing 
procedure, the practical solids 
contents of a lacquer is limited. In 
order to achieve the highest prac- 
tical solids content, 
components of thinner systems 
should be selected which tend to 
reduce the viscosity of the lacquer. 

Vinyl resin coatings: Vinyl res- 
in-based coatings were introduced 
about 15 years after the establish- 
ment of the nitrocellulose lacquers. 
The most popular coatings based 
on vinyl resins include copolymers 
of vinyl chloride and vinyl] acetate, 
vinylidene chloride and acry- 
lonitrile (vinyl cyanide), and 
vinyl chloride and 
chloride. 


expensive 


therefore, 


vinylidene 
Copolymers are used 
since neither vinyl chloride nor 
vinylidene readily 
soluble in organic solvents, and 
copolymerizing with another con- 
stituent yields a resin of improved 
solubility. 

Coating formulations based on 
the vinyl resins are simple com- 
pared with those of the highly 
modified nitrocellulose coatings. 
For example, for most vinyl based 
coatings only one or two vinyl 
copolymers and one or two sol- 
vents are required. 

Because the solubility charac- 
teristics of many vinyl resins re- 
quire the use of stronger solvents 
such as the ketones in preference 
to esters, the formulation of sol- 
vent systems for vinyl coatings 


chloride is 








VINYL UPHOLSTERY 
PRODUCERS 


who use 
Plastolein 9720 Polymeric 
have two unbeatable allies: 


TiIME—the final judge of quality. 
Plastolein 9720 Polymeric has excel- 
lent permanence, thanks to low 
volatility, low migration, and out- 
standing resistance to “wipe-off,” 
heat and ultraviolet light. These qual- 
ities are a comfort to our customers 
because they know their products will 
far outlast competitive products 
using monomeric plasticizers. 
CoOST—the powerful competitive 
edge. Plastolein 9720 is the lowest 
cost polymeric plasticizer on the mar- 
ket today. In addition, its relatively 
low viscosity makes processing easier 
and permits the economies of bulk 
shipping, storage and handling. 


Where the accent’s 
on quality 


there’s a..." 
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| Customers ! 


| 


* 
“feel” for quakity 
| in vinyl outerwear 


| That’s why a fife “hand’} is so im- 
| portant for vinyf fabrics. And, many} 
i producers are er that Plas- | 


endow their products witfi the very 
best hand... the soft, jSuppleness 
that “makes friends” with tf¢ buyer 
right from the start | / 

These Plastolein Plastiviggrs keep 
him sold, too, by maintajnjng this 
fine hand at all temperAtpres, par- 
ticularly throughout thé ] 
And not for just a fefv Jmon 
jor many seasons... 






‘ange. 
but 
on after pro- 
longed exposure to summer heat. 

Emery offers two outstanding low- 
temperature plasticizers: Plastolein 
9058 DOZ, the ultimate in low 
temperature performance; and Plas- 
tolein 9078 L T, its lower priced 
counterpart. 


Lceateees preference for 


PLASTOLEIN 
plasticizers 


SOLVENTS 





tolein Low-Tem erature Plasticjzers™ 





differs somewhat from that of 
nitrocellulose coatings. Vinyl res- 
ins also have limited tolerance for 
alcohol and aliphatic hydrocarbons. 
Thus, these solvents are generally 
avoided in formulations containing 
the standard vinyl copolymers. 
The preferred solvent systems for 
solution-grade vinyl resins are 
blends of ketones and aromatic 
hydrocarbons. 

The vinyl] resin coatings differ in 
several important ways from con- 
ventional pyroxylin coatings. They 
are less susceptible to blushing 
and they provide greater resistance 
to certain solvents and to weather- 
ing. The vinyl coatings also give 
limited compatibility with modify- 
ing resins. Their adhesion at air- 
drying temperature is rather poor, 
and they have a tendency to 
orange peel. 

Because blushing is not an im- 
portant factor as in the case of 
nitrocellulose coatings, fast evap- 
orating solvents may be used. And 
since the vinyl lacquer films are 
usually baked, fast evaporating 
solvents are even more desirable. 

Epoxy resin coatings: As one of 
the fastest growing protective 
coating materials, epoxy resin- 
based coatings vary in properties 
from viscous liquids to hard resins. 
The epoxy coatings are primarily 
used in surface coating systems in 
three principal ways: 1) In 
combination with urea- or phenol- 
formaldehyde resins as_heat- 
converted films; 2) by esterifying 
the epoxy resins with various 
vegetable acids and subsequently 
curing by oxidation or heat poly- 
merization; and 3) as films con- 
verted either at room or elevated 
temperatures with amines or 
amides like the polyamide resins. 

In the preparation of epoxy 
resin coatings of maximum chemi- 
cal resistance, hardness, ard sol- 
vent resistance, the epoxy resin is 
combined with urea or phenolic 
resins in heat-converted systems. 
Equal parts by weight of methyl 
isobutyl ketone, methyl amyl, and 
xylene would be a suitable sol- 
vent system for this coating. 

The largest volume for epoxy 
resin coatings is in a fatty ester 
system which is a compromise be- 
tween cost and _ performance. 
Modification with fatty acids re- 
duces the cost and allows the use 
of less expensive solvents such as 








Epoxies, 


Too ! Now, Emery offers 
these three Plastolein® Epoxy Plasti- 
cizers: 


PLASTOLEIN 9213 EPOXY 

This monomeric plasticizer is an 
epoxidized fatty ester that imparts an 
excellent degree of heat and light 
stability to vinyls while contributing 


to their low temperature flexibility. 


PLASTOLEIN 9214 EPOXY 

Also a good stabilizing low temperature 
plasticizer, 9214 is similar to 9213. 
However, its higher oxirane oxygen 
content imparts an even greater degree 
of heat and light stability. 


PLASTOLEIN 9232 EPOXY 

A polymeric epoxy plasticizer, 9232 is 
typical of the highest quality currently 
available. It features extremely low 
extraction and volatility properties, 
while providing a high degree of heat 
and light stability. 


PLASTOLEIN® 
plasticizers 


Write Dept. FE for literature. 
Organic Chemical Sales Department 
Emery industries, inc., Carew Tower, Cincinnati 2, Ohio 
Vopcolene Division, Los Angeles 
Emery Industries(Canada), London, Ontario 
Export Department, Cincinnati 
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(Polymethylene polyphenylisocyanate) 
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aromatic and/or aliphatic hydro- 
carbons at the expense of the M O L DB) 
chemical resistance properties of 
the films. 

In amine-cured epoxy systems, ys TICKING wr 
conversion to films takes place “ 
either by the chemical reaction 
of the amine (packaged separately USE 
and added to the epoxy resin ve- 
hicle prior to use) with epoxy 
groups and/or by the catalytic 
action of the amine. The typical REAL-EA SE 
solvent system would contain the 
following (amounts in percent by 
weight): methyl isobutyl ketone— LF | Li Cc @) a | 3 
45; butyl Cellosolve—5; and 
toluene—50. The major use for 
such systems are industrial coat- 
ings which cannot be baked but RELEASE COMPOUND 
which must be resistant to strong 
solvents and corrosive atmo- 
spheres. Polyamide resins, as well 
as amines, can be used to cure such 
systems. 

Urethane coatings: A relatively 
recent use of solvents is in the 
manufacture of urethane coatings. 

These coatings are prepared by 
reacting polyalcohols or com- 
binations of polyalcohols with 
polyisocyanate in a solvent system. 
The solvents used in this applica- 
tion must be essentially free of 
any active hydrogens since they 
will react with the isocyanates. 
PAPI based urethane foams, High purity esters or glycol-ether 
coatings and elastomers retain 
their strength after prolonged 
exposure to temperatures above 


esters, ketones, and aromatic hy- 
drocarbons can be used as sol- 











the useful range of conventional vents. 
urethanes. 
Solvents for adhesive 

EXCELLENT ADHESION applications 

PAPI provides excellent adhe- Solvents also play important 

sion for rubbers, vinyls and roles in the production of adhe- 

— es a with sives which is a more than 25 

+e 2 7 , " ° . Twi 

a million lb. per year market for QUALITY: Highest-Uniform 
SAFER active solvents. They are used EFFICIENCY: Spray tailored for 

PAPI is a nonvolatile reactive most frequently with three types mold release use. 

isocyanate that is not hazardous of materials: thermosetting resins, | AVAILABILITY: Stocks in key cities. 

to use in formulating principally phenolic or urea; ther- 


ce ' . : ECONOMY: Check these prices. 
moplastic resins, mainly polyvinyl 


acetate or cellulose derivatives: 





mail dealhllinns POD UE GEMS ccccccccccs $1.60 per can 
Write for aaiaies . ’ me 1 to 4 cases 

an aon -" a —— ns (12 cans each) ..... $16.80 per case 
descriptive resinous materials are applied in ” ” ow” 

: |) Eeirrrr rrr re 15.60 
information. a low state of polymer develop- si — 
ment, and the macromolecular 1010 24 eee eeeees - 14.40 i ata 

resin is not present until the ad- 25 or more cases ........ 13.20 


hesive is cured by heat and the 


solvent has evaporated, the sol- ole), am) am-e 4 


— vent technology for thermosetting ’ 
bis ' comeranyv | adhesives is of minor importance. ORDER TODAY! 
Alcohols, along with being the 


principal solvents of urea-form- | BORCO CHEMICALS INC. 


PAPI is a Registered Trade Name aldehyde type adhesives, are used 





NORTH HAVEN, CONNECTICUT 








3105 WN. Cicero Ave. Chicago 41, Il. 
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GIVE PLASTIC PRODUCTS NEW 
LIFE, BRILLIANCE AND APPEAL 
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SOLVENTS 


j ALCOHOLS: While 





to dissolve phenolics for wood 
laminations, with a hydrocarbon 
such as toluene often incorporated 
in the volatile vehicle. 

The solvent technology of ther- 
moplastic adhesives such as nitro- 
cellulose and vinyls, however, is 
very similar to that of coatings. 
Compared with coatings, a greater 
variety of resinous materials is 
used in this field. Polyvinyl ace- 
tate is the basis for a large family 
of adhesives, requiring esters and 
alcohols as the principal solvents. 
Polyvinyl butyral, which is used 
as the inner layer of safety glass 
construction, requires ketones, 
alcohols, and mixtures of alcohols 
and aromatic hydrocarbons as 
solvents. 

Solvent-sealing—in which the 
solvent promotes self-bonding of 
plastics sheets or lacquered films— 
is another important aspect of 
solvents in the adhesives field. 
Thinners of this type for vinyl 
chloride, for example, are built 
around methyl acetate, methyl 
ethyl ketone, methylene chloride, 
or cyclohexanone as the principal 
active solvents. 


Types of solvents 


Solvents are broken down into 
several broad groups, each dis- 
playing different characteristics, 
properties, and end-uses. In the 
following discussion, emphasis is 
placed on those solvents of im- 
portance to plastics. Uses of other 
solvents in other industries are 
either mentioned only in passing 
or omitted entirely where they do 
not touch on plastics. 
alcohols are 
not usually primary solvents, they 
are easily the most important 
group of synthetic solvents be- 
cause of the large variety of in- 
dustrial compounds available and 
their enormous volume of produc- 
tion. Alcohols are characterized 
by a single hydroxyl group and 
their performance is largely con- 
trolled by the related hydrocarbon 
structure. Alcohols are oxidized 
to ketones, or aldehydes and acids. 
They react with acids to form 
esters, dehydrate to vield ethers, 
and combine with aldehydes to 
form acetals. 

Methyl alcohol or methanol: 
Although it is completely miscible 
with water, methyl alcohol is also 
a solvent for fats, oils, and resins, 










MODERN 
CONCEPT 


MODERN 
PLASTICS 


WILMAR 


MODERN PLASTICIZERS 


... the preferred quality: 
ask at once! 










Adipates 

Epoxy Stearates & Tallates 
Butyl Stearates & Oleates 
Isopropyl Fatty Acid Esters 
Isoocty! Fatty Acid Esters 
Glyceryl Fatty Acid Esters 


\ Glycol & Polyglycol Esters 


WILMAR products are quality 
} products produced under rigid 
Chromatographic lab. control. | 





ee 


WILSON-MARTIN 


Snyder Ave. & Swanson St., Phila. 48,Pa. ° 


Div. of WILSON & CO., Inc. 

















and is the only alcohol that will 
dissolve nitrocellulose. Its solu- 
tions of gums and resins usually 


have a lower viscosity than similar 
INORGANIC PIGMENTS solutions formed by other alcohols. 


Since it does not form constant- 
Y boiling mixtures with water, it 
may be recovered in a substantially 


anhydrous form by simple distilla- 
tion. 

Methanol, widely used for the 
methylation of organic compounds, 
is the raw material for the manu- 


PERMANENT ad DEPENDABLE facture of formaldehyde, an im- 


portant intermediate in the 


RESIST FADING AND HIGH TEMPERATURES | syxinesis of phenolic, ures, anc 
INSOLUBLE IN SOLVENTS and PLASTICIZERS | ‘eicrators. Methanol is also used 


; to dissolve shellac, rosin, ethyl 
Suitable for cellulose, polyvinyl acetate, and 

CASTING - INJECTION or COMPRESSION polyvinyl butyral. 
MOLDING + CALENDERED FILMS AND Ethyl alcohol or ethanol: Used 
COATING PROCESSES either as a solvent or extractant, 


ethanol is important in the manu- 
facture of lacquers, enamels, 
(dij CM - varnishes, artificial leathers, and 


other industrial products. It is a 
B. F. DRAKENFELD & CO., solvent for shellac and other nat- 
45 Park Place * New York . — ¥. 


ural resins, many synthetic resins, 
Factory and Research Center: Washington, Pa. and is used as a latent solvent for 
Pacific Coast Agents: 


Braun Chemical Company, Los Angeles 54 nitrocellulose. 
Braun-Knecht-Heimann Co., San Francisco 19 Isopropyl alcohol or isopropanol: 
Often used as a substitute for 
ethyl alcohol, isopropyl is soluble 
in water in all proportions and is 

an excellent solvent for such resins 
PA | N T $ T R | Pp p E & as vinyl butyral and ethyl cellu- 
lose. It is also a “coupler” or latent 
solvent in nitrocellulose lacquer 
The New Miracle formulations. A 

n-Propyl alcohols: n-Propyl 
alcohol, like isopropyl alcohol, 


also finds application in lacquers 
# and dopes among many other uses. 
n-Butyl alcohols: The most im- 


portant of the butyl alcohol 

isomers produced commercially, 
No Heat Necessary I n-butyl alcohol is a latent solvent 
and coupler in nearly all quality 
A mild steel tank is all that is required. Strips All Types of nitrocellulose lacquers. Its use 
Baked Enamels. Some Baked Coatings are Stripped Clean results in better resin compati- 


A Ss ds. F r f she 6 | bility, increased blush resistance, 
m bs matter of seconds. Excellent for stripping vacuum metal- and better flow-out and leveling. 
lizing racks. 


It is also a softener in the fabrica- 

tion of nitrocellulose plastics and is 

an excellent solvent for ethyl 
cellulose. 

DYTEX CHEMICAL COMPANY Butanol is a widely accepted 

solvent for urea-formaldehyde 

)( \ ¢€ 4 T bt > 4 and urea-melamine resin formula- 

tions used in surface coatings. 

/\ Chemical Specialties Butylated resins are superior 

coating materials with excellent 

color stability and gloss. Butanol 

(Continued on page 448) 
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S 
CLAREMONT’S color stable bronze-gold pigments for vinyl add that touch of high : 


? 


Style 


for plastic processors 


for vinyl printers 


CLAREMONT pigment dispersion corporat 








Acheson industries, inc. 





Only ultra-fine, uniform dispersion 
of pigment can assure the color 
quality and stability your plastic 
products require. “ADP Quality” 
color dispersions, produced by the 
Acheson process, exhibit a fineness 
and uniformity not possible with 
other methods. Colors remain true 
throughout your compound... are 
scientifically matched and con- 
trolled to come true from batch to 
batch, Let Acheson specialists show 
you how “ADP Quality” disper- 
sions can improve product quality 
and reduce coloration costs for the 
plastic materials you use. 


SPECIFY 
‘dp ouatiry” 
DISPERSIONS 
AND BE 
‘COLOR SURE! 














GRANULATED 
DISPERSED PIGMENT 
CONCENTRATES 


Polyethylene (low and high density) 


Polystyrene (regular and modified) 


Polyvinyl! Chloride and 
Polyvinyl Chloride Copolymers 


Polypropylene 

Nylon 

Acrylic 

Cellulose Acetate and 
Celiulose Acetate Butyrate 
Ethy! Cellulose 


PASTE 
DISPERSED PIGMENT 
CONCENTRATES 


VINVL INK 
PIGMENT CONCENTRATES 


VINYL 
PRINTING INKS 


POLYETHYLENE 
PRINTING INKS 


MYLAR 
PRINTING INKS 


COMPOUNDING 
IN ALL TYPES OF 
THERMOPLASTIC RESINS 





ACHESON pisrersepD PIGMENTS co. 


1617 PENNSYLVANIA BLVD. PHILADELPHIA 3, 


A Unit of 


In Europe: Acheson industries (Europe) Ltd. & Affiliates, 1 Finsbury Square, London, = 4 2, England 


QUALITY CIiSPERSIONS MEAN QUALITY PRODUCTS 
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AND CHEMICAL COMPANY 








Division of the HARSHAW CHEMICAL CO. 


DRY COLORANTS 
for 
PLASTICS 


CADMIUM YELLOW TONERS 
CADMIUM RED TONERS 
PHTHALOCYANINE BLUE 
PHTHALOCYANINE GREEN 

ORGANIC REDS 

CHROMATES 






Color Matching Service 


Offices and Agents in Principal Cities 


Wain Office and Plant 








LOUISVILLE 12, KENTUCKY 
490, D-49, M-40, D-50 


—_ Prevent Deterioration and Discoloration caused by 
Ultraviolet Light 


Versatile Uvinul absorbers and stabilizers have many 
profitable applications to the plastics industry. They 
can be incorporated into solid plastics and protective 
coatings to permanently prevent deterioration and 
discoloration caused by ultraviolet radiation. They are 
also effective as stabilizers for organic liquids and 
aqueous solutions. 


The Uvinul stabilizers offer a full range of 
compatibilities and ultraviolet protection per- 
mitting users to select the product best suited 
for their needs. Write today for more detailed 
information. 


ANTARA 














| Fiom Research, to Reality. 
) ANTARA, CHEMICALS 


A SALES DIVISION OF 
| GENERAL ANILINE & FILM CORPORATION 
435 HUDSON STREET+ NEW YORK 14, NEW YORK 
| SALES OFFICES: New York + Providence + Philadelphia + Charlotte + Chattanooga 


Chicago + Portland, Ore. + San Francisco + Los Angeles. IN CANADA: Chemical Develop- 
ments of Canada, Ltd., Montreal 





Now, sparkling random COLORED fiitters 
that give an extra sales spark to more plastic 
products than ever before! 


Brilliance is retained . . . permanently! 





1 Mix with powder before molding cycle— 
or extrude first, then mold. Perfected for use 
with injection or compression molding .. . 
laminating, calendering and other processes. 


4 sparkling COLORS: Glowing Ember Red, 
Glade Green, Pacific Blue, Aztec Gold 
more on the way! 


Pyramid your profits with THERMA-TINT. 
Write wire, phone for full details and 
test run samples TODAY! 


And, of course our popular Copper Base 
Metallics for injection molding, etc. 
Gold e Silver e Copper 


Easy-to-use . . . non-bleeding 


SEND FOR TEST RUN SAMPLES NOW! 





108 S. Van Brunt Ave., Englewood, N.J. @ Phone: LOwell 7-3771 
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BRIGHT 





for industrial finishes... plastics 


exceptionally heat stable —excel/ent per 


CADMIUM R 
PIGMENTS 


Cadmium Lithopones 


eedingly easy to disperse 


Orange Red No. 7O 

Light Red No. 8O 

Medium Light Red No. 90 
Medium Red No. 100 
Dark Red No. 110 

Maroon No. 120 


BLEED PROOF 


CADMIUM YELLOW 
PIGMENTS 
Cadmium Lithopones 
Primrose No. 2O 
Lemon No. 30 


Golden No. 40 
SAMPLES AND COLOR FOLDER showing full range of Yellows 
and Reds, CP and Lithopone, will be gladly furnished on request Orange No. 50 


BLEED PROOF 


THE HARSHAW CHEMICAL CO. Lay 
CLEVELAND 6, OHIO 7 
Chicago + Cincinnati *« Cleveland « Detroit + Houston *« Los Angeles * Newark « Philadelphia « Pittsburgh 
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VINYL 
STABILIZER 6-V-2 


IN ALL FORMULATIONS FOR CALENDERING ¢ EXTRUDING * MOLDING 
Introduces New Controls 
in an Inexpensive Liquid Stabilizer 





c performance variations ARSHAW 


due to resin or plasticizer or 


~~ 





filler are minimized... 


for the frat lame 


storage problems due to 


HARSHAW 
VINYL STABILIZER 6-V-2 





Highest mileage 
exposure of stabilizer or in heat and light 


compound to oxidation or stabilization 


: a plus the new 
moisture are eliminated... ; 
regulating effects 


with STABILIZER 6-V-2 are yours 


at no extra cost 


The Harshaw Chemical Company Chicago « Cincinnati « Cleveland « Detroit 


Hastings-On-Hudson, N.Y. « Houston 
1945 E. 97th Street « Cleveland 6, Ohio Los Angeles « Philadelphia « Pittsburgh 











PLASTIWAX 


FOR MOLDED and EXTRUDED 


VINYLS 


A unique additive that lubricates 
and imparts a “patent leather” finish 


Small percentages of LANCO #2770 Beaded Plastiwax added to vinyl 
formulations lubricate them and—in the case of extrusions—impart a high- 
sheen “patent leather” finish to the profile emerging from the die. 


Supplied in the form of easy-to-handle dustless white beads, Plastiwax is 
completely odorless and tasteless. It has good color stability. Plastiwax is 


being used regularly by some of the largest vinyl processors. 


Write for samples and processing instructions. 


LANAIR COMPANY ri 














Positive, Safe 


Mold Parting 
Up To 400°F With 


RESIN RELEASE N 


(contains no silicones or wax) 


The extreme versatility of RESIN RELEASE N 
— which works perfectly up to 400°F without 
viscosity change or deterioration—allows expen- 
sive and complicated parts to be released from 
molds quickly, safely and economically. Right now 
RESIN RELEASE N is being used successfully in 
tooling, plastic laminating, molding, potting, cast- 
ing and bonding operations involving epoxy, 
polyester, phenolic silicone, neoprene, melamine, 
urea, alkyd and viny! plastisols. 




















RESIN RELEASE N is non-toxic, water repellent and is easily 
removed for painting or secondary bonding. Approved and accepted 
by leading aircraft, missile, electronic and component manufacturers. 


Write for free sample and valuable technical data. 


SPECIALTY PRODUCTS uu, 


190 Warren Street 








Jersey City, N. J. 
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is also an important solvent and 
viscosity-reducing agent in alkyd 
surface coatings, and for phenol- 
formaldehyde and urea-for- 
maldehyde resin adhesives that 
find broad applications in the lam- 
inating of wood. Mixtures of bu- 
tanol and butyl Cellosolve are 
valuable additives for oleoresinous 
and spirit varnishes to improve 
brushability and flow. It is a mu- 
tual solvent in soluble oils and a 
diluent in hydraulic fluids. 

Butanol dissolves up to 20% of 
its weight of water at ordinary 
temperatures but forms with it a 
constant-boiling mixture, contain- 
ing 55.5% butanol and boiling at 
93° C. These characteristics make 
it a useful azeotropic dehydrating 
agent. 

Amyl and hexyl alcohols: Amy] 
and hexyl alcohols are among the 
other commercially produced al- 
cohols. They are used as latent 
solvents for nitrocellulose and as 
solvents for other resins. 
ESTERS: The original solvents for 
nitrocellulose, esters are the reac- 
tion products of commercial al- 
cohols with acids or anhydrides. 
Acetic acid with monohydric or 
dihydric alcohols are the com- 
pounds usually reacted for ester 
solvent manufacture. Other esters 
are also by-products of ester in- 
terchange reactions or reactions 
involving hydrolysis of esters in 
the presence of an alcohol. The 
solvent properties and evapora- 
tion rates are controlled by the 
related alcohol group. 

Ethyl acetate: Ethyl acetate is 
an excellent fast-evaporating sol- 
vent for nitrocellulose. It finds 
wide use in the production or 
processing of lacquers, cements, 
coated papers, inks, nail enamels, 
photographic films, smokeless 
powder, Plastic Wood, thinners, 
dopes, and varnishes. It is also a 
good solvent for such resins as 
cellulose mixed esters, ethyl cel- 
lulose, polymethyl methacrylate, 
polyvinyl acetate, and polyvinyl 
butyral. 

Isopropyl acetate: Isopropyl ace- 
tate, often used as a replacement 
for ethyl acetate, resembles the 
ethyl acetate in its physical and 
chemical properties. It finds its 
largest use as a solvent for coat- 
ings and adhesives, particularly 
for nitrocellulose products. 

Butyl acetate: Butyl acetate (n- 
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butyl acetate) has excellent sol- 
vent properties for nitrocellulose 
lacquers. These properties, and its 
availability during the early de- 
velopment of the lacquer industry, 
led to its general acceptance as 
the standard by which lacquer 
solvents are compared. 

As a nitrocellulose solvent, butyl 
acetate also has widespread use in 
the manufacture of airplane dopes, 
artificial leather, photographic film, 
printing inks, adhesives, fingernail 
polishes, and paper coatings. In 
addition to its nitrocellulose uses, 
butyl acetate is a solvent in coat- 
ings that employ certain vinyl 
resins, cellulose mixed esters, and 
other film formers. 

Other ester solvents include: 
isobutyl acetate, a somewhat less 
expensive substitute for n-butyl 
acetate; sec-butyl acetate, used 
principally in nitrocellulose lac- 
quers; amyl acetates, used prin- 
cipally as nitrocellulose solvents; 
and methyl amyl acetate, em- 
ployed in nitrocellulose lacquer 
and thinner formulations to im- 
prove gloss, flow-out, and blush 
resistance. 
KETONES: Ketones, 


comers in the field of solvents, are 


relative new- 


characterized by one or more 
carbonyl groups within a hydro- 
carbon structure. The non-termi- 
nal location of the carbonyl groups 
contributes solvent power to the 
compound. Specific solvent action 
and rate of evaporation are de- 
termined by the length and nature 
of the hydrocarbon structures at- 
tached to the two remaining bonds 
on the carbon atom of the carbony] 
group. 

Widely used by the surface coat- 
ings industry, ketones are solvents 
for nitrocellulose and other cello- 
lose esters, vinyl chloride-acetate, 
and other resins both natural and 
synthetic. Ketones are completely 
miscible with benzene, ethyl ether, 
heptane, methanol, and carbon 
tetrachloride. They are dewaxing 
agents for lubricating oils and ex- 
traction solvents for pharmaceuti- 
cals. 

Acetone: Acetone, still the most 
important ketone, is a colorless 
volatile liquid completely miscible 
with water and most organic sol- 
vents. Produced principally by the 
oxidation of isopropyl alcohol, it 
is a fast-evaporating solvent for 
many gums and resins, including 


SOLVENTS 


vinyl chloride-vinyl acetate co- 
polymers, nitrocellulose, cellulose 
esters, and most acrylics. Acetone 
is a particularly valuable process 
solvent in the production of ace- 
tate fibers and artificial leather, 
photographic film, pyroxylin plas- 
tic, and smokeless powder. It is 
used in the formulation of lac- 
quers, airplane and leather dopes, 
and rubber cements. 

Methyl ethyl ketone: Produced 
from secondary butyl alcohol, 
methyl ethyl ketone has broad 
application in synthetic 
coating 


surface 
based on 
cellulose acetate- 
butyrate, ethyl cellulose, acrylic 
resins, vinyl acetate, and vinyl 
chloride-vinyl acetate copolymers. 
It is used to obtain minimum vis- 
cosity at high solids concentration 

high solids concentration at a 


formulations 
nitrocellulose, 


given solution viscosity. 

Methyl isobutyl ketone: The 
most widely used ketone solvent 
of intermediate evaporation rate, 
methyl isobutyl ketone is a de- 
sirable solvent for nitrocellulose 
and other coating resins such 
polyvinyl acetate, vinyl chloride- 
vinyl acetate copolymers, most 
variety of 
alkyds. It is a solvent for adhesives, 
rubber cements, and aircraft dopes 
based on cellulose acetate-bu- 
tyrate, and is used to reduce the 
viscosity of phenolic coatings. 

Ethyl butyl ketone: Valuable in 
solvent mixtures for both air- 
dried and baked finishes based on 
nitrocellulose or vinyl resins, ethyl 
butyl ketone has good solvent 
power and medium evaporation 
rate. Thus it is useful in the prepa- 
ration of coatings that have ade- 
quate flow-out time without an 
unduly long drying time. 
ETHERS AND POLYETHERS: In 
general, ethers are volatile liquids, 
relatively insoluble in water but 
miscible with a large number of 
organic solvents. They are excel- 


acrylic esters, and a 


lent solvents for waxes, fats, oils, 
and certain natural resins. Some 
ethers when mixed with alcohols 
become solvents for cellulose 
esters and are used in the manu- 
facture of collodion, photographic 
film, and smokeless powder. 
Ethyl ether: A colorless, highly 
flammable, low-boiling liquid with 
a characteristic odor, ethyl ether 
is moderately soluble in water and 


is miscible with many organic 











A new 

CURING AGENT 
for epoxy resins 
excellent structural 
properties at 


elevated temperatures 


EPORAL 


(4,4’-Diaminodiphenyl! Sulfone) 


Non-volatile 


@ Long pot life 


@ Long shell life for 
pre-impregnated 
stock 

@ Non-irritating 


@ Non-hygroscopic 


Available from stock 
in New York 


Write for information 
and samples 


ROUSSEL 


CORPORATION 
155 East 44th St., New York 17, N. Y. 
OXford 7-5820 
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plasticizers 


and 


stabilizers 













plus many specialties, custom 
products for special requirements, 
and all standard materials. 










OUTSTANDING DEECY PRODUCTS 


High Molecular Wgt. Phthalates 
KA for versatility. 
HS-31 for high 
wire insulation. 

Di-Alky! Phthalates 
Octyl, iso-octyl, iso-decyl, oc- 
tyl-decyl and n-octyl n-decyl 
esters unsurpassed for quality. 

Adipates 
Includes octyl-decyl, iso-decyl 
and iso-buty! esters. 

Azelates 
Staflex® DOZ, the quality aze- 
late. 

Sebacates 
Low temperature plasticizers 
for vinyl and rubber. 

Ricinoleates 

Stabilizers 
Time proven-quality stabilizers. 


temperature 





























Technical Bulletins and Samples 
on request 


REICHHOLD CHEMICALS, INC. 








compounds. A mixture of ethyl 
ether and ethanol is a solvent for 
nitrocellulose in the manufacture 
of guncotton, collodion solutions, 
and pyroxylin plastics. 

Butyl ether: Miscible with most 
organic solvents and practically 
insoluble in water, butyl ether is 
an excellent solvent for resins. The 
low miscibility of butyl ether with 
water and its solvency for many 
organic compounds make it an ef- 
fective and economical extractant. 
Other advantages: stability, high- 
boiling point, ease of recovery. 

Dioxane: Completely miscible in 
water, dioxane is an excellent sol- 
vent for cellulose acetate, cellu- 
lose ethers, and a wide variety of 
resins. With the addition of only 
a small amount of alcohol, it will 
dissolve dry nitrocellulose. 

Dichloroethyl ether: A high boil- 
ing chlorinated solvent that is ex- 
tremely hydrolysis, 
dichloroethyl ether is a very good 
solvent for the separation of bu- 
tadiene from butylene by extrac- 
tive distillation. 

Glycol-diethers: Colorless liq- 
uids that are excellent solvents for 
many resins, the glycol-diethers 
are completely miscible with 
ethanol, ethyl acetate, 
isopropyl ether, ethylene dichlo- 
ride, toluene, heptane, castor oil, 
and pine oil. They dissolve chloro- 
silanes, which are used in making 
silicone rubbers. 
GLYCOL-ETHERS (Ether-alco- 
hols): Containing both an ether 
and an alcohol group, glycol-ethers 
are miscible with most liquids, and 
are excellent, mild-odored sol- 
vents for resins and other organic 
materials. Originally developed to 
meet the lacquer industry’s need 
for better solvents for cellulose 
esters, glycol-ethers are produced 
by reacting certain alcohols, such 
as methanol, ethanol, and butanol, 
with ethylene oxide. 

One of the important applica- 
tions of glycol-ether solvents is in 
lacquers and enamels. The sol- 
vents improve the gloss and flow 
of lacquers and the gloss and gloss 
retention during baking of syn- 
thetic enamels. 


resistant to 


acetone, 


All glycol mono-ethers contain 
a hydroxyl group which can be 
esterified, etherified, chlorinated, 
or otherwise modified at this re- 
active group. 

(Continued on page 456) 



























On Nylon, Synthetic 
and Wool Carpeting... 


STAT-EZE overcomes the 
annoyance of static accu- 
mulation and resoiling prob- 
lems. It is easy to apply by 
spraying, sponging or im- 
mersion. It is tenacious and 
hard to rub off... STAT-EZE 
reduces the static charge on 
undergarments, upholstery 
materials and dresses made 
from synthetic fibres. 



















For Polyethylene 


extrusions and moldings... 
wherever quality specifica- 
tions require precise slip 
and reduced static charges. 
An unusual lubricant that 
improves production speeds 
... SLIP-EZE gives your prod- 
uct an attractive gloss... 
without discoloration or a 
greasy feel. FDA approved. 


For Vinyl 


films and sheeting...to sig- 
nificantly reduce tack and 
block. You can achieve 
greater efficiency and speed 
in the winding, handling and 
converting of vinyls. VYN- 
EZE will give you a new 
standard for improved tack 
and clarity. FDA approved. 


Write for prices, and technical information 


FINE ORGANICS, INC. 





Headquarters for custom synthesis; 
bench, pilot, and production scale. 
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Rohm & Haas Company 


PLASTICIZERS MODIFIERS 










































































PARAPLEX 


polymeric 
plasticizers 
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PARAPLEX G-25 


® exceptional permanence 
® excellent compatibility 


® high resistance to 
ultra-violet light 


Paraplex G-25 is a high molec- 
ular weight plasticizer which 
imparts exceptional permanence. 
Properly stabilized vinyl com- 
pounds which contain Paraplex 
G-25 plasticizer are outstanding 
in durability. Paraplex G-25 has 
excellent resistance to extrac- 
tion by gasoline, oil, water, soap 
and detergents, as well as free- 
dom from migration in contact 
with lacquer, alkyd and varnish 
finishes. Compatibility with vi- 
nyl resins is excellent. Original 
physical properties are retained 
even after prolonged service at 
elevated temperatures. 


Typical uses include: high 
grade upholstery sheeting and 
coated fabric, refrigerator gas- 
kets, surgical tapes, insulation 
resistant to high temperature, 
coaxial cable, window channel- 
ing, electrical tapes. 
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PARAPLEX G-40 


® high resistance to migration 
into rubber 


® high resistance to extraction 
by oil 


Paraplex G-40 is a high molecu- 
lar weight polyester plasticizer 
which combines permanence of 
plasticizing action with moder- 
ate cost. Compounds in which 
Paraplex G-40 is used show low 
losses due to volatility, resist- 
ance to extraction by aliphatic 
and aromatic hydrocarbons, and 
high resistance to migration 
into rubber and rubber-based 
materials. 


Typical uses include: indus- 
trial hose and tubing, industrial 
and domestic flooring, shoe 
liners and counters, electrical 
tapes and industrial aprons. 


PARAPLEX G-41 


In resistance to extraction by 
hydrocarbons and to migration 
into rubber, Paraplex G-41 is on 
an equal footing with Paraplex 
G-40. However, Paraplex G-41 
is superior in compatibility at 
high plasticizer levels and after 
long exposure to humid condi- 
tions, in plasticizing efficiency, 
ease of processing, low-tempera- 
ture properties, and resistance 
to extraction by soapy water. 


PARAPLEX G-50 


® good processing 
characteristics 


® very good over-all 
permanence 


Paraplex G-50 is a general- 
purpose polymeric plasticizer 
similar to monomeric plasti- 
cizers in its handling and proc- 
essing characteristics. It is 
notably superior to dioctyl 
phthalate in resistance to ex- 
traction by oils and hydrocar- 
bons, freedom from volatility, 
and resistance to migration into 
lacquers, rubber, and _ typical 
baked finishes. Vinyl compounds 
containing Paraplex G-50 are 
very stable, as evidenced by the 
retention of original properties 
after prolonged aging at high 
temperatures. 


Typical uses include: insula- 
tion resistant to high tempera- 
ture, upholstery sheeting, coated 
fabric, flooring, refrigerator 
gaskets, window channeling, 
surgical tapes, electrical tapes, 
shoe liners and counters, pig- 
ment dispersion vehicles, doll 
compounds. 
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PARAPLEX G-54 


® very good compatibility at 
high humidity and elevated 
temperatures 


@ high resistance to extraction 
by soapy water and oil 


® excellent resistance to 
marring of polystyrene and 
baked enamels 


Paraplex G-54 was especially de- 
signed to provide freedom from 
exudation on exposure to high 
humidity at elevated tempera- 
tures. Other noteworthy prop- 
erties which this plasticizer 
imparts include resistance to 
marring of polystyrene, lac- 
quers, and baked enamels; good 
resilience; outstanding plas- 
ticizer efficiency ; good electrical 
properties ; resistance to copper 
corrosion; and resistance to ex- 
traction by soapy water, oils, 
and gasoline. The properties of 
Paraplex G-54 make it particu- 
larly well suited for many appli- 
cations which require resistance 
to both aqueous and organic 
solvents. 


Typical uses include: high- 
temperature electrical insula- 
tion, refrigerator gaskets, 
electrical and surgical tapes, 
babywear film, hospital sheet- 
ing, and upholstery (household 
and automotive). 


MONOPLEX S-73 


® excellent low-temperature 
flexibility 
® stabilization effects 
Of heat and 


a ® unusually good permanence 


at moderate cost 


PARAPLEX G-60 


® exceilent resistance to 
extraction by soap and 
detergent solutions 


® stabilization against heat 


® accepted by F. D. A. for 
food packaging 


Paraplex G-60 is a light-colored, 
high molecular weight, ester- 
type plasticizer which provides 
effective heat and light stabili- 
zation in vinyl chloride poly- 
mers, nitrocellulose lacquers, 
and chlorinated rubber com- 
pounds. It imparts good flexibil- 
ity at low temperature, excellent 
soap and detergent resistance, 
and low volatility loss. Paraplex 
G-60 lowers stabilization costs 
of vinyl compounds and permits 
high temperature processing. 


Typical uses include: general- 
purpose film, babywear, food 
packaging and tubing, uphol- 
stery sheeting, coated fabric, 
glove-dipping compounds, 
flooring. 


PARAPLEX G-61 


This plasticizer is generally 
similar in properties and uses 
to Paraplex G-60. It is superior 
in retention of compatibility on 
long term exposure, has better 
stability against light, and is 
more resistant to extraction 
by oil. 


MONOPLEX S-90E 


® electrical-grade plasticizer 
® excellent high-temperature 
performance 
® retention of resistivity after 
prolonged water exposure 
Because it imparts good reten- 
tion of shouieal and electrical 
properties after heat and 
re to water, Monoplex 
E is an excellent plasticizer 


PARAPLEX G-62 


® excellent stabilization against 
effects of heat and light 


® good general permanence 
properties 

® good resistance to soap and 
detergent solutions 


® accepted by F. D. A. for 
food packaging 


Paraplex G-62 is a high molecu- 
lar weight plasticizer which 
combines good permanence 
properties with excellent stabili- 
zation against heat and light. It 
has low volatility, good resist- 
ance to extraction by soap and 
detergent solutions, and high 
compatibility over a wide range 
of concentrations and condi- 
tions. Permits fast calendering 
and low stabilization costs, pro- 
vides uniform color and excel- 
lent resistance to embrittlement 
and discoloration. 


Typical uses include: general- 
purpose film, upholstery sheet- 
ing, coated fabric, refrigerator 
gasket stocks, garden hose, doll 
compounds, food packaging and 
tubing, welting, primary insu- 
lation, jacket stocks, flooring, 
insulation resistant to high tem- 
perature, window channeling. 



















































ACRYLOID K-120 


imparts to rigid vinyls: 


@ improved processing 
characteristics 


@ better heat and light 
durability 


@ higher heat-deformation 
temperature 


Processing improvements with 
Acryloid K-120 begin right on the 
mill, where a smooth bank and 
faster mixing are perceptible. 
Further benefits are: (a) Calen- 
dering — faster machine speeds, 
better roll release, freedom from 
roll plating, and improved gloss, 
(b) Extrusion — better surface 
qualities, freedom from plating, 
and increased heat stability, (c) 
Vacuum forming—improved flow 
of the hot sheet as it is drawn 
into the mold. In most operations, 
lower processing temperatures 
are permitted. Also, time re- 
quired to rework scrap is cut to 
a minimum. 





ACRYLOID KM-227 


gives rigid vinyls: 
@ very high impact strength 


®@ improved processing 
characteristics 


@ retention of impact strength 
even after considerable 
overmilling and reworking 


Acryloid KM-227 improves sub- 
stantially the impact strength of 
rigid vinyl homopolymers and co- 
polymers. An appreciable im- 
provement is noticed even at low 
Acryloid KM-227 concentrations. 
Acryloid KM-227 modified stocks 
show remarkable retention of im- 
pact properties after prolonged 
heat exposure; this means a re- 
duced amount of rejects and safe 
reworking of scrap. Retention of 
impact strength after exposure to 
ultraviolet light is also excep- 
tional. Acryloid KM-227 is also 
an excellent modifier for PVC 
compounds containing low levels 
of plasticizer. Here, its most val- 
uable contributions are improved 
processing characteristics and 
better low-temperature impact 
strength. 


ACRYLOID KM-220 


ACRYLIC MODIFIERS FOR POLYVINYL CHLORIDE 


in semi-rigid formulations, 
confers: 


@ good low-temperature 
flexibility, without softness 
at room temperature 


@ better processing 
characteristics 


@ good heat stability 


When compounds with low plas- 
ticizer levels are modified with 
Acryloid KM-220, they show im- 
proved low-temperature flexibil- 
ity and low-temperature impact 
strength, and yet, they do not 
manifest undue softness at room 
temperature. Acryloid KM-220 
also provides substantial improve- 
ment in milling, processing, and 
handling properties. In rigid vi- 
nyls, Acryloid KM-220 may be 
used to increase impact strength. 


Typical uses for Acryloid K-120 and Acryloid KM-227 include: vinyl pipe, window frames and tracks, slid- 
ing door channels, moldings, rain gutters and spouts, automotive trim, packaging, signs and displays, chemical- 
resistant sheeting, contour maps, refrigerator linings, luggage, safety helmets, light diffusers, ductwork, and 
machine parts; trim for cameras, air conditioners, refrigerators, radios, and electrical appliances; wall panel- 
ing and covering for homes, trains, buses, and airplanes. 


Typical uses for Acryloid KM-220 include: automobile crash-pad covers, films for packaging, injection-molded 
electrical fittings such as plugs for electrical cords. 






Chemicals for Industry 


rae ROHM € HAAS 


COMPANY 


THE RESINOUS PRODUCTS DIVISION 


Washington Square, Philadelphia 5, Pa. 


PARAPLEX, MONOPLEX and ACRYLOID are trademarks, Reg. U.S. Pat Off. and in principal foreign countries. 
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<3 stman 
hibitors 


Here are four new and rather uncommon chemi- 
cals that show promise as industrial inhibitors for 
plastics. If your needs run to antioxidants for pro- 
tection of polyolefins, for instance, look over East- 
man Inhibitor THBP (B19). For ultraviolet 
stability, consider the following three: Eastman 
Inhibitor RMB (B20) for cellulosics and polyes- 
ters; Eastman Inhibitor HPT (B21)—a clear 
liquid, incidentally—for vinyls; and Eastman In- 
hibitor OPS (B22) for polyolefins. 

One of these might possibly give your product 
the kind of protection it needs against the prop- 
erty-degrading activity of oxygen or ultraviolet 


Eastman Briefs 


FOR PLASTICS PROCESSORS 








light. We'll gladly furnish additional data and 
samples when you’re ready. 
Eastman Inhibitor — 
HO— nt * 
f / ‘ 
C=C 
H 
Trihydroxybutyrophenone 
Form solid 
Melting point 149-153°C. 
Solubility alcohol, oils 


Our development people point with pride to the 
potent antioxidant activity of this unusual phe- 
none, particularly in polyolefins and paraffins 
Eastman Chemical Products, Inc. 
Kingsport, Tennessee 








Eastman Inhibitor HPT 


(CH,).N 
(CH,).N—P=O0 
(CH,).N 


Hexamethyiphosphoric Triamide 


Form liquid 
Boiling range, 739.4 mm. 230-232°C, 
Solubility polar and non-polar solvents 


We placed a test strip of HPT-stabilized poly 
(vinyl chloride) on the roof rack in 1952, and just 
before we went to press it was still in excellent 
condition. Must be formulated along with a heat 
stabilizer, however. 


Eastman Chemical Products, Inc. 
Kingsport, Tennessee 
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Eastman Inhibitor OPS 


» ate 
cc oO 


fyteod pe. 


p-Octyipheny! Salicylate 


Form .... Solid 
Melting point 72-74°C. 
Solubility most organic solvents 












The well known u.v. stabilizing activity of salol is 
chained to an octyl group to increase compatibility 
—in polyolefins, for instance. 

Eastman Chemical Products, Inc. 
Kingsport, Tennessee 




















B1900 AE 
Eastman Inhibitor RMB i MP 
oH : Chemicals Division 
—| = : Eastman Chemical Products, Inc. 
f 2 a \ {| Subsidiary of Eastman Kodak Company 
OFF a » a 4 i Kingsport, Tennessee 
! 
: Please send more data on these chemicals: 
Resorcinol Monobenzoate : 
r t 
Form solid i B19 a B20 LJ B21 ad B22 L) 
Melting point 132-135°C. : 
Solubility most organic solvents : ae tie 
: . ; 1 — 
We’re long on experience with this one in cellulose 1 
plastics and films. Good in certain polyesters, too. ; Tit sory, 
! 
Eastman Chemical Products, Inc. = apany en 
™ om any 
Kingsport, Tennessee ; 
B20 : Address pais Zone No. State 
Meneennwwnncssooersesscoooececceoes= CLIP AND FILE -----------------~------------------- 
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(Continued from page 450) 

Ethylene glycol monomethyl 
ether: This glycol-ether solvent 
is a medium boiling, water-mis- 
cible solvent with a mild odor and 
the most rapid evaporation rate of 
the glycol-ester group. It exhibits 
strong solvency for a wide variety 
of substances including nitrocellu- 
lose, cellulose acetate, and acetate- 
butyrate. 

As a lacquer solvent with a high 
(4.0) toluene dilution ratio, ethyl- 
ene glycol monomethyl ether is 
included in lacquer formulations to 
increase solvency for the film 
former and to improve drying 
characteristics of the film. Related 
applications are in printing inks 
and adhesives for cellulose acetate 
plastics. 

Ethylene glycol monoethyl ether: 
With a toluene dilution ratio of 
4.9, ethylene glycol monoethy] 
ether is the best glycol-ether sol- 
vent for nitrocellulose lacquers. It 
is a medium-boiling, water-mis- 
cible, glycol-ether with a mild 
odor and low evaporation rate. An 
excellent solvent for alkyd resins, 
it is used in phenolic varnishes, in 
epoxy coatings, 


and in special 


coatings for styrene. As a solvent 


in lacquer formulations, it in- 
creases gloss and improves flow- 
out. In hot lacquer processes, it 
is combined with ethylene glycol 
monobutyl ether and either butyl 
acetate or methyl isobutyl ketone 
to obtain a range of evaporation 
rates with small variations of vis- 
This monoethyl glycol- 
ether is also used to decrease the 
viscosity of alkyd baking enamels 
and to produce varnish removers 
and metal and glass cleaners. 
Butyl glycol monobutyl ether: 
Exhibiting strong solvency for 
alkyd, phenolic, nitrocellulose, and 
maleic-modified resins, butyl gly- 
col monobutyl ether is one of the 
best nitrocellulose 
lacquers; it strengthens blush re- 


cosity. 


retarders for 


sistance, increases gloss, improves 
flow-out, and prevents an uneven 
film called 
“orange peel.” Hot spray lacquers 
may include up to 10% of this 
solvent. Related applications are 


surface, commonly 


in special coatings for styrene, in 
epoxy coatings, in high-low thin- 
ners, and for reduction of the vis- 
cosity of alkyd baking enamels. 


Ethylene glycol monophenyl 















Synthetic and 


PEARL PIGMENTS 


FOR COMPOUNDING INTO 


@ POLYETHYLENE . 
@ POLYSTYRENE + 
e VINYL * 
@ ACETATE . 
@ NITRATE * 
@ ACRYLICS 


COATING ALL SURFACES 


Rona Pearl Pigments are heat and light stable, non-reactive, 
non-corrosive, and impart high pearly luster, exceptional depth 
and metallic effects and brilliance at very low cost. 


Plants: 


Maine e 





’ RONA PEARL CORPORATION 


A Division of Rona Laboratories, Inc. 
East 21st and East 22nd Sts., Bayonne 19, N. J. 


Manufacturers of Pearl Essence exclusively 
New Jersey ? 





Natural 


CASEIN 
POLYESTERS 
PHENOLICS (CAST) 
ACRYLICS (CAST) 
POLY PROPYLENE 
and other resins 


Canada 
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ether: Ethylene glycol monophenyl 
ether exhibits high solvency for 
cellulose nitrate, cellulose acetate, 
ethyl cellulose, some vinyl resins, 
gum, 
and phenolic and 
alkyd resins. Certain adhesive ma- 
terials require the use of a solvent 


ester dewaxed dammar, 


rosin, many 


such as this ethylene glycol mono- 
phenyl ether that can function by 
evaporating slowly at room tem- 
perature. 
Diethylene 
ether: 


glycol monomethyl 
Diethylene glycol mono- 
methyl ether has the solvency and 
low volatility necessary to produce 
excellent results in brushing lac- 


quers. It is also a solvent for 
resins. 

Diethylene glycol monobutyl 
ether: This glycol-ether solvent 


is useful in lacquers, dopes, and 
stamp-pad and printing inks that 
require a solvent with an ex- 
tremely low rate of evaporation. 
This incorporated in 


high-baked enamels to contribute 


solvent is 


desirable flow and gloss charac- 
teristics. It is also a dye solvent 
widely used to promote rapid and 
uniform ink penetration for print- 
ing box board and similar mate- 
rials. 

HYDROCARBONS: Although hy- 
drocarbons, such as benzene, pro- 
pane, cyclohexane, xylene, and 
mixtures of hydrocarbons, are sol- 
vents for only a limited number 
of resin types, they play an im- 
portant role in coatings. They are 
employed as diluents in resin sys- 
tems for which they are not active 
solvents. 

Hydrocarbons are divided into 
three broad 
matic, naphthenic, and aliphatic. 
Aromatic hydrocarbons—e.g., ben- 
zene, 


classifications: aro- 


xylene—are 
produced commercially from coal 
tar and petroleum. Most of the 
other commercially available hy- 
drocarbon solvents are mixtures of 
the three main types. These sol- 
vents cover a 


toluene, and 


wide spectrum of 
distillation ranges and of solvent 


power. 


References 


Consult the Subject Index for 
reference to the applications of 
the plastics materials mentioned 
above, as they may be affected by 
the use of solvents. For commer- 
cial sources of solvents, see the 


Directory Index, p. 1162. 


CHEMICALS AND ADDITIVES 
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Red 


* 
Pi 4 peek =bekn— Exemplary Stability in Plastics 












Exceptionally Bright 
Exceedingly Easy to Disperse 
Excellent Permanence 

Extra Economy 





MERCURY LIGHT RED Lithopone No. 480 
MERCURY MEDIUM LIGHT RED Lithopone No. 490 
MERCURY MEDIUM RED Lithopone No. 500 

MERCURY DARK RED Lithopone No 510 
MERCURY MAROON Lithopone No. 520 


ARSHAW 


The Harshaw Chemical Company 
1945 East 97th Street « Cleveland 6, Ohio 
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MOLDERS & EXTRUDERS 
#» CHOOSE THE BLANE MAN 


Os for personalized service 
and for supplying 
these 7 basic needs 


1 COMPOUNDING a complete line 
of VINYL COMPOUNDS — mold- 
ing and extrusion compounds for 
the wire and cable industry, and 
general purpose molding and ex- 
trusion compounds. 

2 VINYL COLOR CONCEN- 
TRATES — a complete inventory 
of all NEMA colors and special 
color concentrates available on a 
custom basis. 

3 POLYETHYLENE COM- 
POUNDS for the housewares and 
toy industries. 

4 POLYETHYLENE COLOR CON- 

CENTRATES for most applica- 

tions. 

SPECIAL COLOR COMPOUNDS 

in both Vinyl and Polyethylene 

available on a custom basis. 

6 THERMOPLASTICS with facili- 
ties for sorting, grinding, blending, 
and pelletizing. 

7 GREATER ECONOMY — PER- 
SONAL SERVICE. 

THE BLANE MAN, a vinyl and 

polyethylene compound and color con- 

centrate specialist, is a good man to 
know. He will be pleased to assist you 
on any vinyl or polyethylene problem. 


' 

A 

ka 
2. 


_ 
: 
» 


cr 


Why not write for samples, technical 
data, and information today. 


THE BLANE CORPORATION 


CANTON, MASSACHUSETTS 
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BLANE 
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New answers to customer problems are constantly 





uncovered as a result of Argus Chemical’s steady 





emphasis on research. Accent on research has 


been perhaps the most important single factor 





responsible for Argus leadership and growth. 
Making vinyls behave is the major area of Argus research 
activity. Year after year its research has resulted in new products 


that have significantly advanced the vinyl industry. Latest in a 


J ot 


/ 


Film 


Crystal Clear Film 


ARGUS = 
Crystal Clear Rigid PVC 


MARK Translucent Rigid PVC 
— eee PVC 
DRAPEX | cays eer 
PLASTICIZERS J 


Electrical Insulation 
Non-Toxic 


Coating Applications 
Slush and Rotational Molding 
Plastisols, Organisols Rigidsols 
& Vinyl Solutions  § Dip Molding 
Solution Coatings 


Non-Toxic 


OA ig BMI LOL EASELS BO ATER NB ire no . 


Floor Tile Compounds 


Vinyl Asbestos 


Homogeneous Filled 


long line of Argus “firsts” are the improved, non-toxic stabilizers 
for rigid vinyls: Mark 33, 34 and 35. 

If you process vinyls, you can build in the processing and 
end-use characteristics you want with Argus Mark Stabilizers 
and Drapex Plasticizers. The chart below—plus the descriptions 
provided on the following page—will guide you to the right choice. 
If yvou-do not readily find the answers to your problem here— 


tell us. We'll be glad to help. 


DRAPEX 
PLASTICIZERS MARK STABILIZERS 
LIQUIDS SOLIDS 


& 2 MARK KCB 
e . MARK PL 
a . MARK XI 


a e4 @ MARK LL 


= 
4 
«= 
<= 
= 













ee @ 
* 
Cd @@eee0e@0 MARK C 
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* Drapex 6.8, an epoxy soya, now on stream also 


The characteristics of Argus Mark Stabilizers and Drapex Plasticizers are described on the following pace. > 











HEMICAL 
RATION 


d Stabil 


MARK STABILIZERS AND 
DRAPEX PLASTICIZERS 


The following information will help you select the right stabilizers and plasticizers for specific needs. 


MARK M Barium-cadmium complex. Gives outstanding heat 
and light stability, and excellent initial color. Makes possible 
high temperature processing without the development of yellow 
undertones. 


MARK LL Newest general purpose barium-cadmium stabilizer 
Gives more heat and light stability, and better retention of the 
true tones of sensitive organic pigments, than any other stabi 
lizer on the market. May be used with all suspension homo- 
polymer resins. 


MARK KCB Barium-cadmium-zinc complex. Recommended for 
resistance to sulfide staining. Also gives outstanding heat sta 
bility to all vinyl compounds highly filled with calcium carbon 
ate, regardiess of resin choice 


MARK PL Zinc-containing complex. Exhibits a synergistic a 
tion on stability and provides high resistance to sulfide staining, 
when used with other Mark stabilizers 


MARK GS Zinc-containing complex for plastisols. Provides out 
standing air release or “bubble break” characteristics, and com 
plete freedom from mold plate-out 


MARK XV Cadmium-containing chelating agent. Markedly im 
proves the heat and light stabilizing action of lead, barium, 
calcium and strontium stabilizers. Recommended as sole sta 
bilizer for applications requiring light stability and crystal 
clarity 


MARK C Most efficient chelating agent developed. Used with 
barium-cadmium systems, it improves heat stability, provides 
crisper color and superior clarity. Specifically recommended for 
compounds containing high amounts of phosphate plasticizers 


MARK XX Antioxidant or chelating agent. Increases the effi 
ciency of a saturated metallic soap or a metallic salt 


MARK DMY Chelating agent. Developed specifically for appli 
cations requiring extreme long-term stability 


MARK X & MARK A Alkyl tin mercaptides. Specifically recon 
mended for stabilizing crystal-clear unplasticized compounds 
and certain European emulsion polymerized resins which may 
be difficult to stabilize with conventional barium-cadmium 
stabilizers 


MARK XI Coprecipitated barium-cadmium laurate. Provides 
excellent heat and light stabilization. Also, used with Mark M 
or LL, it is recommended for stabilizing compounds containing 
more than five parts of a phosphate plasticizer 


4 







Main Office: 633 Court Street, Brooklyn 31, N.Y. 


Rep’s.: H. M. Royal, In 11911 Woodruff Ave., Downey, California; Philipp Bros 


European Affiliates: SA Argus Chemical NV; 33, Rue d’Anderiecht, Drogenbos 





MARK TT Barium-cadmium soap, generally interchangeable 
with Mark XI. Recommended for stabilizing high-phosphate for 
mulations as well as all general purpose vinyl! applications. Gives 
excellent heat stability 


MARK WS Barium-cadmium complex. Most powerful stabilizer 
available. Recommended where an exceptional degree of !ong 
term stability is required. 


MARK E Strontium-zinc laurate. Gives complete freedom from 
sulfide staining. Has a very low degree of toxicity 


MARK JR & MARK JO Barium-zinc complexes for the stabili 
zation of highly filled compounds such as floor tiles, cove mold 
ings, etc. Provide complete freedom from sulfide staining. Non 
lubricating, they do not hinder processing 


MARK HH & MARK 225 Stabilizers specifically developed for 
vinyl asbestos flooring compounds. Give excellent long-term 
stability and retention of initial color. Non-lubricating, they do 
not hinder processing. 


MARK 33, MARK 34 & MARK 35 New, non-toxic stabilizers 
Give stability superior to that of any non-toxic stabilizer previ 
ously available. Withstand the high heat needed to process un 
plasticized vinyl. May be used in rigids as the sole stabilizer 
system, and give excellent stability. Approved by the Food & 
Drug Administration. MARK 33 gives exceptional long-term heat 
stability. Recommended for pigmented or darker stocks 
MARK 34 is recommended where good initial color is required. 
Provides good clarity. MARK 35 gives better initial color than 
Mark 33, and longer stability than Mark 34 


MARK 99 Barium-cadmium organic complex providing excel 
lent stability and clarity at low cost for clear rigids. Eliminates 
problems of light stability, cross-staining and offensive odor 
which are encountered with tin mercaptide systems 


DRAPEX 3.2 Octyl epoxy stearate. Recommended where the 
best possible low temperature flexibility is required. Also gives 
good heat and light stability, lower volatility, and greater resist 
ance to extraction by soaps and detergents 


DRAPEX 4.4 Octyi epoxy stearate. Has a higher epoxy value 
than Drapex 3.2 and therefore superior heat stabilizing action 


DRAPEX 7.7 High-solvating, primary plasticizer with polymeri 
properties. Gives outstanding resistance to staining. Gives low 
volatility and excellent resistance to leaching by water, oil and 
other extractants. 


Look to Argus. If we don’t have the answers in our basic 
line-products, we’ll find them for you in our research laboratory. 


Call or write for consultation, technical bulletins, samples 


ARGUS CHEMICAL 


CORPORATION 


New York and Cleveland 


als, In 10 High St., Boston; H. L. Blachford, Ltd., 977 Aqueduct St., Montreal 
Belgium —Lankro Chemicals, Ltd.; Salters Lane, Eccles, Manchester, England 





Branch: Frederick Building, Cleveland 15, Ohio 
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Plastics 
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Dynos Vulcanized fibre rolled sheets, flat sheets, rods, 
tubes; Moulded components, spinning cans, 
transporting waggons and boxes 


Trolitax Technical kraft papers; also special grades 

Dytron Fabric base grade G (coarse cotton), F (fine 
cotton), FF (finest cotton). Made in blocks and 
sheets 

Lignofol Compregnated wood; veneer bases of various 


types. 

Ultrapas S Switchbord material 

Ultrapas M Engraving material 

Trolitul Polystyrene sheets, rods, for high 
frequency insulation 

Trolon Cast Synthetic Resins: Blocks, sheets, rods, tubes, 
profiles, castings 

Trogamid Rods and tubes from polyamide 


Trofil Monofilaments made from low-pressure poly- 
ethylene 

Celluloid Cellulose nitrate and cellulose acetate: Sheets, 

Cellon a products, threads, round bars, tubes, 
rolls 

Trosifol (Polyvinylbutyral) foil for laminated safety glass 

Nitro- For all technical purposes, all grades and vis- 


Cellulose cosities for the manufacture of lacquers, adhe- 

Cottons __ sives, films, leatherette, and celluloid 

Trolitan Moulding Materials: Phenolic grades, all types 
and special combinations incl. transparent 
colours. 

Pollopas Urea grade 

Ultrapas Melamine grades of all types 

Mipolam Polyviny! chloride grades 

Granulated and biscuit gramophone record 

material of vinyl copolymers. 


Trolitul. | Thermoplastic Moulding Materials: Polystyrene 


ewes to Standard DIN 7741, high-impact 


rades olystyrene 

Mipolam Bolgvinyl Ehicride with plasticizer 

Mipolam Extrusion materials: Granulated Polyvinyl Chio- 
ride with plasticizer for insulation of cables and 
conduits 

Astralon Polyvinyl! Chloride or polyvinyl chloride ¢o- 


Lon polymer sheets, laminated materials, rods and 
oe tubes, especially for scales, drawing and measu- 


ring devices, slide rules, advertising and illumi- 
nation articles, vacuum forming grades for deep 


Inquiries invited by Our General Representatives 
in U.S.A: 








Rubber Corporation of America : 
New South Road =: 3 
Hicksville N. Y. 


for Celluloid and Cellon: 4, 
Georg von Opel Corporation = 
15 William Street *y 
New York 5, N.Y. 





in Canada: 

Industria (Ore & Chémicals) ‘ttd 
3400 Jean Talon St:West © 
Montreal 16, Que. “3 


. 


drawing purposes, e. g. refrigerator door*panels 

and inner linings, licence plates for motorcars, 

etc. 

Dimensionally stable cartographic sheet moun- 

ting and reproduction work 

printing material of various types for stereos etc. 

Trolitul ST High-impact p 2 aah perry for deep drawing pur- 
poses, e. g. display articles, and for application 

in the na Ne industry. 

Unplasticized polyvinyl chloride in the’ form of 

foils, sheets, blocks, tubes (also with fittings), 

rods, hollow rods, profiles, welding oa, 4 

application in the chemical und allied industries 

Trolen H_ Low-pressure polyethylene (hard polyethylene) 
in the form of sheets, Mois, blocks, tubes, welding 
rods 

Mipolam Plasticized polyvinyl chloride: Smooth, embossed 
and printed toils for fancy goods, for rainproof 
and protective clothing, foils for book binding 
purposes, embossed foils for leahter goods, 
office equipment, upholstery, high lustre polished 


Astralon 


Trovidur 


sheet 

Mipolette Smooth, embossed, and prinxed foils..for de- 
coration 

Mipofix Smooth, embossed, or printed adhesive foil 

Librafol Book binding material of flexible polyvinyl 
chloride foil, paper backed 

Libradur Rigid polyviny! chloride sheets as stiffening ma- 


terial for briefcases and book binding purposes 
Mipolam Plasticized polyvinyl chloride toils and sheets for 
technical applications: sealings, linings, protec- 
tive panelling profiles for technical purposes, 
amongst others for application in automotive 
engineering, acid.-resisting hoses 
High-pressure polyethylene with and without 
addition of polyisobutylene: foils, sheets, tubes, 
and welding rods 
Unplasticized polyvinyl chloride packaging foils 
types G and UG 
Resin-bonded laminated sheets tor decoration 
and interior furnishing in various shades and 
patterns, dimensions: 2440 x 1220 (8 ft x 4 ft) and 
2800 x 1220 mm (9ft x 4 ft). 
Mipolam For covering of floors, tables, and doors, ‘2 and 

3 mm thick 
Mipolam § Stair-nosing and skirting profiles, handrails for 
banisters etc., tube covering, profiles shop win- 
dows and casement windows 
Endles corrugated polyester sheeting for roofing 
purposes balcony linings, partition walls etc. 


Trolen 


Tronex 
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was there...... 


RC was — and is everywhere, testing and retesting the specific properties your product needs before facing 
consumer use. RC Plastisols, Plasticizers, Comonomers, and Insular Vinyl Polymers and Copolymers are 
expertly utilized in an enormous range of applications. 


Our testing teams are thorough, thoughtful and tireless — and they are at your disposal. We invite your inquiries 
for advice, technical bulletins and samples. Whether we can produce a satisfactory answer from past experience, 


or we create a modified or custom-made formula, the performance and profit-success of your product will prove 
..» RC was there! 


Now available: New booklets on ‘‘RC Plasticizers and Comonomers,"’ “Insular Polymers and Copolymers.”’ 


READY... RELIABLE... RC SERVING AMERICAN INDUSTRY SINCE 1930 


RUBBER CORPORATION OF AMERICA New South Road, Hicksville 7,N. Y. « Sales Offices: New York « Chicago « Boston 
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CABOT 
> 2 


WHITE anbon 
Uni 6 BLACKS 


improve plastics products give maximum jetness and 
and processes : _ protection against weathering 


WOLLASTONITE at low cost, in all types of plastics... 


(Cab-o-lite)* 


A unique mineral filler for 4 ott a ole) t-te r— 






























polyester molding compounds; can be 
used at high concentrations without 
exceeding a practical working viscosity. 
It imparts to the compound 


SMOOTH SURFACE 4 Supercarbovar 
GOOD WHITE COLOR Excellent pigment for obtaining jet 
HIGH DIELECTRIC STRENGTH blackness in polyvinyl chlorides and 
HIGH IMPACT STRENGTH WHERE NEEDED similar type materials 


Maximum jetness in polyvinyls and 
nitrocellulose systems 






FO RC AR ME OR te 


eee, ee ee 


i telat-lasser a 


CAB-O-SIL’ =] FY @ of -t- la era 
Recommended where increased biackness 


A pyrogenic colloidal silica with f is required. Slightly higher 
superior properties; prepared in a * in cost than Monarch 74. 
hot gaseous environment and not by the 
usual aqueous precipitation process. 


Surprisingly small quantities 4 i elat-tacia| 74 
are required to effect startling a ® * 
improvements in plastics. , Black Pearls 7a 
Now being used as a g Standard color for use in polyethylene. 
THICKENING AND GELLING AGENT a Offers good protection against weather and 
; ultraviolet degradation 
THIXOTROPIC AGENT 


EMULSION STABILIZER z 
TRANSPARENT EXTENDER vitelabelacieam-i 


ANTI-BLOCKING AGENT =] Feed a ot -*-la tem ii 


Maximum jetness at low cost 


> 
Cabot's registered trade-name for wollastonite 











Write for bulletins, technical information, * Pelleted Form 


Minerals & Chemicals Division 7 Special Blacks Division 
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FINEST COLORANTS 
“UNDER THE SUN! - 
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’ Everywhere on Earth, you'll see 
dependable Plastic Colors 


yale made ae 


/utroducing 


QUALITY » REASONABLE PRICES + SERVICE 


PLASTICS COLOR C0., Inc. 


22 COMMERCE ST. ¢« CHATHAM, N. J. © ME 5-8600 











on hot days. Conventional plasticizers migrate to cloud windshield—demonstrated by model at left 


Now...longer life expectancy for vinyls 


Two new polymeric plasticizers overcome the old limitations on 
vinyl durability, permanence, and heat resistance—without the 
processing and handling problems of early polymeric types 


ELASTEX® Plasticizers 36-R and 37-R, two new poly- 
meric plasticizers for use as primary agents or in blends 
with monomeric types, now make possible improvements 
in a broad range of end-product properties—longer life, 
reduced shrinkage, lower volatility, less migration (in 
viny] tile), greater resistance to heat and solvents. 
“ELASTEX” 37-R Plasticizer is a high molecular 
weight material designed for vinyl compounding. It en- 
ables vinyl products to withstand high temperatures and 
remain practically unaffected by kerosene, oil and soapy 
water. Suggested applications: cable jackets, paper coat- 
ings, appliance gaskets, high-grade upholstery sheeting. 


PLASTICS AND COAL CHEMICALS DIVISION 
40 Rector Street, New York 6, N. Y. 


“ELASTEX” 36-R Plasticizer is of medium molecular 
weight, developed for more general use. Combined with 
monomeric types, it makes an easy-to-process compound 
of high durability. Recommended for upholstery sheeting, 
coated fabric, wall covering, electrical tape and window 
channeling. 

The resources of Allied Chemical are at your service in 
the application of these new “ELASTEX”’ Plasticizers. 
Take the step today that will upgrade your products 
tomorrow. Call your representative or write us direct 
for samples and technical data. 
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Stabilizers and Plasticizers 
for Vinyl Plastics 


ADVANCE 
SOLVENTS & CHEMICAL 


New Brunswick, New Jersey 


Division of 


CARLISLE 


CHEMICAL WORKS, INC. 


Reading, Ohio 








CATALYSTS 
ACCELERATORS 
STABILIZERS 








STEARATES 

URETHANE FOAM AND 

SILICONE CURING AGENTS 
FUNGICIDES 


UODEX 
helps you solve problems...improve your products. 





with the plastics industry's most complete /ine of certified quality chemicals 





Whatever your requirement, only NUODEX can offer you 
a complete line of certified quality products from which to 
select the one best suited to your needs. This certified qual- 
ity assures you of precise control because Nuodex products 
are consistent in their uniformity and performance time 
after time. 

Such dependable performance is the result of Nuodex qual- 
ity control through extensive research and laboratory facili- 
ties. And these facilities perform other vital functions for 
you. They supply experienced technical service and applica- 
tion research to assist you in developing systems to meet 
your specific needs and to help with practical solutions in 
manufacturing. 

Further, Nuodex research pioneers in the development of 
new and better products. The most recent examples are 
Nuostabe V-134, a superior liquid vinyl stabilizer and 
Nuocure 28, a new improved certified stannous catalyst for 
flexible urethane foams. 

Nuodex representatives all over the United States stand 
ready to serve you in your special fields of interest. And to 
assure you of prompt delivery, Nuodex maintains a nation- 








NUODEX —the single source of 
supply for the plastics industry 


Nuodex offers a complete line of nine certi- 
fied quality catalysts and accelerators for the 
polymerization of polyester, styrene and vinyl 
monomers, including Benzoyl, Lauroyl and 
M.E.K. peroxide catalysts as well as Cobalt 
accelerators. The growing family of Nuodex 
vinyl stabilizers now includes 24 different 
products identified as Nuostabes. A broad 
range of calcium, zinc, magnesium and lead 
stearates ... ten silicone curing agents known 
as Silicures® . . . plus a line of fungicides de- 
veloped for plastics . . . together give you the 
widest choice of special purpose chemicals 
available from one source. 


For a complete listing of Nuodex products, 
see pages 491-496, inclusive, in Chemical 
Materials Catalog. 














special purpose chemicals for industry 


wide network of strategically located warehouses. 
NUODEX PRODUCTS COMPANY - ELIZABETH, NEW JERSEY 


* UODEX A Division of Heyden Newport Chemical Corporation 


Fungicides + Nickel Salts + Organic Peroxides + Paint Additives + Stearates + Vinyl Additives 
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paint additives 
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A new 

CURING AGENT 

for epoxy resins 

excellent structural properties 
at elevated temperatures 





SPACE 


(4, 4’-Diaminodipheny| 
Sulfone) 


Non-volatile 
Long pot life 

e Non-irritating 
Non-hygroscopic 


Long shelf life for 
pre-impregnated stock 


ROUSSEL 
CORPORATION 


155 East 44th St.. New York 17, N. Y 
OXford 7-5820 














How to figure 
your sales potential 
in the plastics field 


FREE. . . 40-page 
brochure 

will help you find 
answers to your 
questions about 
sales opportunities 
in the fast-growing 
plastics field. 


THIS NEW STUDY contains the inside story of one of 
America’s fastest growing industrial markets. It presents 
one of the most stimulating and detailed analyses of the 
plastics field that has yet been published. It’s filled with 
up-to-date figures on the consumption and production of 
plastics maierials, on the field's processing equipment re- 
quirements, on potential areas of growth. It lists hundreds 
of kinds of machines, accessories, chemicals and in‘er- 
mediates, supplies and special services for which the field 


is manifesting an ever-increasing appetite. 


You will find this handsome brochure—file size, lavishly 
illustrated, 40-pages—a valuable addition to your business 
library. It may well point the way to increased sales for the 
industrial products or services that your firm supplies. 


For your free copy of ‘The Plastics Field,”’ simply address 
a note on your company letterhead to Advertising Director, 
Modern Plastics, 575 Madison Avenue, New York 22. 
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Industry Headquarters for 


HIGH FIDELITY PLASTIC COLORS 


polystyrene 


Recent developments in mold-making (i. e., pin-point 
gating), polystyrene in smaller sized granules or pellets, 
new injection molders equipped to mix clear polystyrene 
and color in the extruder, and new Ferro dry colors have 
all contributed to a quick, easy way for the polystyrene 
user to do his own coloring. 

Write for new booklet which explains how. Also avail- 
able, detailed sheets containing technical information 
on the use of Ferro colors with polystyrene. 


polyethylenes 


All types of polvetl lene resins—including high density 
—may now easily dry colored with Ferro pigments. 
Ferro has developed a new venturi breaker plate which 
greatly improves dry color dispersion in these resins. 

By dry coloring polyethylenes in your plant, you can 
reduce your resin inventory, cut waste of material and 
lower your color costs. 

Ferro has developed colors to match P.S. P. standards, 
as well as a line of special houseware colors for 
these materials. 

Write for a new booklet which gives you all the facts 
on the new venturi breaker plate and for complete 
technical data on dry-coloring polyethylene resins with 
Ferro pigments. 


silicones 


NEW! Ferro Paste Color Concentrates give you a better 
way to color silicone rubbers. Saves coloring time and 
eliminates dusting. 

Ferro Inorganic Colors are stable to light and extreme 
heat as required for most silicone applications. For 
complete information on coloring silicone rubbers, 


silicone base paints and other silicone applications, 
write Ferro, today! 


polyesters 


Ferro paste colors are specially compounded for color- 
ing polyester resins. They have been approved by resin 
users as well as the manufacturers. 

A new booklet is now available to help you in poly- 
ester color work with Ferro paste colors. Write for it today- 


epoxtes 


Ferro has just developed a new group of paste colors 
for use with epoxy resins for casting, laminating and 

tting. These pastes are concentrated to give you max- 
imum color strength per dollar. An epoxy resin is used as 
the liquid medium to solve problems of incompatibility. 


gelcoats 


Ferro has developed a new line of colored gelcoats for 
reinforced plastics. They give a smooth, opaque colored 
surface that will not absorb water and is resistant to 
abrasion and shattering. 

Ferro Gelcoats give maximum pigment concentration 
for full coverage with a thin application. 

Technical data sheet and color chart give complete 
information. Write today for them. 


fluorine resins 


Fabricated at temperatures up to 700° F, fluorine resins 
require colors of high heat stability. For many applica- 
tions ow also — pigments containing a minimum 
of soluable salts which react with the resin. 

Ferro has just developed a group of “Purified 
He soagnee: especially for fluorine resins, Write for new 
folder and color chart which describe these 
their applications. 


WRITE ALSO FOR THESE BOOKLETS: 
Technique of Coloring Lucite and Plexiglas . . . Technique of Coloring Cellulose 
Acetate and Cellulose Acetate Butyrate . . . Technique of Coloring Vinyls . . . Technique of Coloring Nylon 


FERRO INORGANIC BASE PIGMENTS 


ee 
> 






4150 East 56th Street « 


at will pay you to specify 


colors by Ferro because . 


e Ferro pigments are finely ground mixtures 
of inorganic materials calcined from 1200° 
to 2300° F. They blend readily; are easy to 
work; have a low bulking value. 


e Ferro pigments are resistant to acids, 
alkalies, all weather conditions; are heat- 
and light-fast, and non-migrating. 


e Ferro maintains a color-matching service. 
Any desirable color can be ‘‘tailored’’ to the 
vehicle designated by the customer. 


e Ferro pigments are checked and then dou- 
ble checked under the customer’s production 
conditions. When Ferro pigments leave our 
plant, they’re “‘right’’—ready for use. 


write today for new combination Inorganic 
Color Chart and Data Sheet. Shows Ferro’s 
28 Base Colors with which almost any de- 
sired color match can be made, 


FERRO CORPORATION « Color Division 


Cleveland 5, Ohio 
5309 SOUTH DISTRICT BOULEVARD, LOS ANGELES 22, CALIFORNIA 


. FERRO ENAMELS (CANADA) LTD, OAKVILLE, ONTARIO, CANADA 


Foreign companies in ARGENTINA @ AUSTRALIA @ BRAZIL @ CHILE @ ENGLAND @ FRANCE @ HOLLAND @ HONG KONG @ JAPAN @ MEXICO © SOUTH AFRICA 








; FINE COLORANTS 


“SSS FOR PERFECT COLOR RESULTS 


With all Thermoplastics, Polyesters and Epoxy Resins 


New Dustless KLEEN KOLOR ° Master Batch Colors for POLYETHYLENE 
A revolutionary method of inplant blending Excellent for Blow Molding Applications 
Consider Kleen Kolor's extraordinary advantages. It PMS Master Batch is the highest pigmented concentrate 


has all the advantages of compounds, all the economies of obtainable. Ground on a two roll rubber mill, it gives the 
dry color including low inventories. It has better color dis- utmost in pigment development which enhances color dis- 
persion, better flow characteristics, eliminates dust from persions in the molded part. As little as 1% of PMS Con- 
color, there is no press to press contamination, and press centrate to resin is being used for good color develop- 
clean-up is held to a minimum. ment. 

SOOHOOHOSSOHSSOSOOOSOSSOOOOOOOOOSOOSEOE®S 


COLOR COATES for POLYESTER REINFORCED LAMINANTS 


Color Paste Dispersions for Polyester and Epoxy Resin 





PMS Color Coates are formulated to yield a unique balance of phys We specialize in the expert matching of custom colors. PMS carries 
cal and hand! r rt The finest material the most 
' and handling properties est raw materials and the mos 24 stock colors for immediate shipment with pigment concentrations up 
refined and efficient manufacturing techniques are used. PMS Color ni : 

: to 70 These highly concentrated color dispersions are micro-milled 
Coates cre completely micro-milled gel-coats. Settling is negligible re 


sulting in smooth, consistent flow even if diluted. They incorporate an using light stable pigments in a specially formulated polyester or 


ultra-violet light absorber for maximum protection against sunlight epoxy resin vehicle 


SPECIAL EFFECTS IN PLASTICS 





ee - 
MMOTTLES : PEARLESCENTS ° PHOSPHORESCENTS 
This effect is produced by blending two or > PMS produces a white pearl dry-colorant @ pms dry coloring of phosphorescents pro 
nd many pastel colors for polystyrene—prob- ®@ anil 
more PMS colored materials together. Our : = “ght — P @ duces a superior product to processed colored 
qualified colorists can readily determine the @ ably the only dry colorant of its type in the 2 materials. Dry colors evidence longer afterglow 
basic color and the mottling colors required . market today. These scientifically formulated @ because dry coloring causes less degradation 
c 1 ° 
| n P - 
(rarely more thon three), to give the effect Soom colors inpart as much as 50 more & of the phosphorescent pigments. They also 
i strength to the molded iece than other @ 
the customer wants. We will be happy to sup ? 9g P ; e show better weathering and aging character 
ply you with color blending procedures e pearlescents. A wide range of pastel pear! @ jstics than moldings produced from oa 
: @ moster batch colors can be produced for use 4 pounded colors 
: with polyethylene. These same effects are : 
4 available for reinforced polyester and epoxy @ 
@ resins : 
SSSSTSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSESCEE 


METALLICS 


In addition to silver, gold, and bronze, a 


TINSELS 


PMS supplies tinsels for molding in clear 


FLUORESCENTS 


PMS packages these colors in convenient 


great many colors can be produced having a plastic and also in formulated transparent units scientifically prepared to give best re 
metallic ¢ earanc c colors it t ’ ne \ 

allic appearance. PMS carries in stock, for olors with the tinsels incorporated in one sults for in-plant blending with polystyrene 
immediate shipment, seven metallic standard convenient unit. Tinsels can be used in all : 
and methyl methacrylate molding powders 


colors and welcomes the opportunity to color thermoplastic molding powders and the blend 


ight which emit pleasing glows when 
match any special colors in metallics upon ing techniques are the same as for dry colors Bright shades whi " 99 


request 


Also supplied for polyesters illuminated can be produced at very low cost 
SSCSHSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSHSSESEESEE 


PMS QUALITY PLASTIC COLOR PRODUCTION EQUIPMENT 


TUMBLERS FOR BLENDING © PLASTIC MOLD SPRAY : DISPENSION PLATES ° GATE CUTTERS @ PURGING COMPOUNDS 

PMS Model 1834, a twin@ PMS pure silicone mold re- @ PMS Braker Plates will ot $ The finest plastic gate cut 2 A clear granular materia 
ended blender holds 2 fibrepak 4 lease is the ideal mold lubri § affect molding pressure or cy- @ter obtainable precision built @ that acts as a harmless abra 
drums sufficient in size to blend @ cant for easy ejection of plas- @ cles and will create a mixing $y Utica Gote Drop Forge S sive when purged through cyl 
100 Ibs each of plastic $ ¢ parts from the mold. It $a tion on the molding powder @ Company to give excellent cut- @ 'Naers It does a quick, thor 
molding powder. This blender @ odorless non-toxic non-rust- @ that betters color dispersions $ ting action and longer serv : yugh job of cleaning you n 
hos a lever type tilt cradle $ ng non-marking non-inflam $y as much as 50 @ ice. Finely ground blades are @ lection ane extrusion cylinders 
for easy floor level loading @ mable, and heat resistant. You @ $ fat on back to assure neat 4 from »ntaminated onditions 
and reloading. This is a sci ®@ vet more shots between appl = @ cut-off ot the molded piece. @ 279 '5 harmless to your ma 
entifically and ruggedly con- @ cations For parts that a $ Adiustable stop screw is pro - hines 
structed blender developed to @ printed use PMS stearate Lu- @ @ vided to prevent overlapping @ 
give you many years of eco- @ bricant in Aerosol cans Money © © .f blades assuring longer life $ 
nomical service ® back guarantee if this isn't the @ @ of cutting edges. With plain or @ 

@ finest 2 @ slastisol covered handles . 


PLASTIC MOLDERS SUPPLY CO., Inc. faswooo: new sersey 


Other Plants and Offices Located in: NORWALK, OHIO @ CHICAGO, ILL. © WORCESTER, MASS. and FORT WORTH, TEXAS 
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improve 


the visual 
appeal — 
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8-PAGE 
NACREOUS PIGMENT HANDBOOK 


The basic guide to the use of natural 
pearl essence and synthetic pearl pig- 
ments. Describes the various qualities 
available, gives application procedures, 
and much more valuable information. 
Ask for Brochure #10309. 





MURANO COLORS BROCHURE 


This new product which has the lustre 
of pearl in beautiful color is described 
in this 4-page brochure. Describes 
Murano’s multiple color play which 
verges on the iridescent, lists the colors 
available, and tells how to use it. Ask 
for Brochure #2550. 


COATING WITH 
NACREOUS PIGMENTS 


A must for those who use coatings. De- 
scribes application techniques and tells 
how to achieve unusual effects. Ask for 
Brochure #13649. 


IRIDESCENT EFFECTS IN 
CAST METHACRYLATE 


4-page brochure describes the effect and 
offers a suggested procedure for obtain- 
ing iridescent effects in cast methacry- 
late sheets. Ask for Brochure #16419. 





MEVELY, 


ASK FOR THESE INFORMATIVE BROCHURES TODAY 


THE MEARL CORPORATION 
world's leading producers of pearl essence 
41 EAST 42nd STREET NEW YORK 17, NEW YORK 





“THE MOLDER'S 
PET" 





Immediate Service—Color Matching 






Over 25,000 colors of the spectrum are 
available. Standards, Metallics, Fluorescents, 
Phosphorescent, Mottled, Pearl, Paste dis- 
persions, all available to your exact speci- 
fications. 


— 
— 
_™ 


All POLY-SUPRA Colors Lab Tested 


Your plant conditions are duplicated in our 
fully equipped lab for exact testing of your 
color before delivery to insure uniformity, 
heat stability, light fastness, dispersion and 
toxicity. Poly-Supra colors are guaranteed! 





Lowest Prices 


High impact styrene, polyethylenes, poly- 
ethylene-branched and linear, polypropylene, 
acrylics, vinyls, acetates and butyrates are 


priced to give you the lowest colorant cost per 





lb. of plastic. Write for our new low prices! 


Whatever your color requirements are Krieger Color has 
the exact Poly-Supra Colorants to meet your strictest specifica- 
tions. Krieger Color consultants are ever ready to help solve your 
production problems or provide you with the necessary informa- 
tion . . . for your particular problem call or write for our new 
Poly-Supra questionnaire. Save dollars and expedite your color 
match. 





Want a clean plant—less purging? 
Poly-Supra No-Float Colorants! (DUSTLESS) 











F.D.A. Approved Colorants 
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LUCIDOL® ORGANIC PEROXIDES 


CATALYSTS FOR POLYVINYLS, POLYESTERS AND POLYOLEFINS 





Because of a long term progressive program of research LUCIDOL DIVISION offers you a wide variety of 
























































and development on organic peroxides, and their com- peroxides to meet your catalyst needs. 
pounds, LUCIDOL products are outstanding in quality Consult us if you have a question concerning peroxides 
and uniformity. Our technical staff wil! be glad to assist you in solving it 
PRODUCT FORM VERORIOS USE 
ASSAY 
LUCIDOL Benzoy! Peroxide Fine Dry —96 Catalyst for viny! type monomers and poly 
Granular Wet—75 esters at intermediate and low temperatures 
LUPERCO™®™ ATC Benrzoy! Peroxide Thick 50% Catalyst for polyester resins at intermediate 
with tricresy! phosphate Paste and low temperatures 
LUPERCO cos 2,4 Dichlorobenzoy! Peroxide Thick 50 Catalyst for viny! type monomers and 
with dibuty! phthalate Paste polyester resins 
ALPEROX Lauroy! Peroxide Soft 95% Catalyst for viny! type monomer 
Granular and olefins 
ACETYL PEROXIDE 25 SOLUTION Liquid 25% A liquid, highly reactive w mole 
dimethy! phthalate weight, aliphatic polymerizatior atalyst 
LUPERSOL® MMO Capryly! Peroxide Liquid 50% Catalyst for vinyl type monomers where 
mineral o mineral oil is the preferred diluent 
HYDROXYHEPTYL PEROXIDE Fine 95% Catalyst for intermediate and w 
Powder temperature curing of polyester res 
LUPERCO 0B-50-T Cyclohexanone Peroxides Thick 45% Catalyst for vinyl type monomers and for 
with dibuty! phthalate Paste room temperature curing of polyeste 
LUPEROX 6 Ketone Peroxide 6 Fine 90% Catalyst for fast room temperature cu ; 
Powder of polyester res 
LUPERSOL DDM Methy! Ethy! Ketone Peroxide Liquid 60% Catalyst for room temperature curing of 
n dimethy! phthalate polyester res 
LUPERSOL® =7  1-Buty! Peracetate Liquid 75% Catalyst for vinyl type monomers a 
» benzene olefins 
LUPERSOL 101 2.5 Dimethyl-2.5 D Liquid 95 High temperature catalyst for cr k 5 of hiat 
t-Butylperoxy) hexane and low density polyethylene and polyester pr« 
LUPERSOL® KDB ODi-t-Buty! Diperphthalate Liquid 50% Catalyst for intermediate and high 
in dibuty! phthalate temperature curing of polyeste esin 
t-BUTYL PERBENZOATE Liquid 95% Catalyst for vinyl type monomers and for 
high temperature curing of polyester resins 
Di-t-BUTYL PEROXIDE Liquid 97° High temperature catalyst for sili e resins 
styrenation of alkyds and epoxy resir 
LUPEROX®” 2.5-2.5 2,5-Dimethylhexane Fine 90° High temperature catalyst for polyester 
2,5-Dihydroperoxide Powder premix compounds and silicone resins 
1-BUTYL HYDROPEROXIDE-70 Liquid 70% Catalyst for viny! type monomers and 
polyester resins 














Other LUPERCO LUPEROX 


LUCIDOL DIVISION 





WALLACE & TIERNAN, INC. 
1740 MILITARY ROAD, BUFFALO 5, NEW YORK 


IN CANADA: W. C. HARDESTY CO. OF CANADA, LTD., TORONTO 


c 
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LUPERSOL® compounds are availal n SSaan5 

the form of powders, pastes ar tior 

Special peroxides are also ava é 

suit our research staff n y peroxide 
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FOR VINYL RESINS, SYNTHETIC RUBBERS, 
CELLULOSE ESTERS 


HarcHEM 4 HARFLEX” PLASTICIZERS 





Harchem offers a wide choice of plasticizers, each with 
special merits, all designed to keep your product young 
Sebacate esters are particularly good on weathering 
and aging. Their outstanding features include low 


temperature flexibility, low viscosity, low heat loss 
and maintenance of flexibility over wide temperature 
ranges. Consult us if you have a plasticizer problem. 
Our technical staff will gladly assist you in solving it. 


Specific 
- Gravity Viscosity ; . Outstanding 
Plasticizer 25°/25°C 25°C, cps Compatible With Characteristics 
+ .003 
Dibenzyl| 1.055 21-22 Polyvinyl Chloride and Copolymers, Polyvinyl Butyral, Low Temp. Flexibility, 
Sebacate Synthetic Rubbers. Low Volatility, Perma- 
nence. Good Electricals 
Dibuty! 0.935 7.9 Vinyl Resins, Cellulose Acetobutyrate, Synthetic Rub- Low Temp. Flexibility, 
Sebacate bers, Rubber Hydrochloride, Polystyrene, Polymethyl Excellent Aging 
Methacrylate. Qualities, Non-toxic 
Dimethy! 0.986 3.54 @ 30°C Viny!l Resins, Synthetic Rubbers, Cellulose Nitrate, High Solvency and 
Sebacate Cellulose Acetobutyrate, Acrylic Resins. Efficiency, 
Wide Compatibility 
Dioctyl 0.913 17.4 Polyvinyl Chloride and Copolymers, Polyvinyl Butyral, Low Temp. Flexibility, 
Sebacate Synthetic Rubbers, Cellulose Nitrate, Cellulose Aceto- Low Volatility, Good 
butyrate. Electricals 
Dicapryl 0.972 55 Polyvinyl Chloride and Copolymers, Polyvinyl Butyral, Highly Compatible, Low 
Phthalate Synthetic Rubbers, Cellulose Nitrate, Cellulose Aceto- Volatility, Excellent 
butyrate. Viscosity and Stability 
Diisodecyl 0.965 65 Vinyl Chloride Polymers and Copolymers, Polyvinyl Low Volatility, 
Phthalate Acetals, Cellulose Nitrate, Cellulose Acetobutyrate, Good Electricals 
Chlorinated Rubbers. 
Dioctyl 0.983 57 Vinyl Chloride Polymers and Copolymers, Polyvinyl Highly Compatible, 
Fhthalate Acetals, Natural and Synthetic Rubbers, Cellulose Good Flexibility 
Nitrate, Cellulose Acetobutyrate. 
Isooctyldecyl 0.973 68 Vinyl Chloride Polymers and Copolymers, Polyvinyl Improved Flexibility, 
Phthalate Acetais, Natural and Synthetic Rubbers, Cellulose Permanence, Good 
Nitrate, Cellulose Acetobutyrate. Electricals 
Dioctyl 0.924 21 Polyvinyl Chloride and Copolymers, Polyvinyl Butyral, Low Temp. Flexibility 
Adipate Natural and Synthetic Rubbers, Cellulose Nitrate, Cel- 
lulose Acetobutyrate. 
Butyl 0.857/0.86 9.1 Natural and Synthetic Rubbers, Cellulose Esters, Poly- Lubricity, Abrasion 
Stearate CP styrene, Polyvinyl! Butyral: partly compatible with Poly- Resistance, Low Cost, 
vinyl Chloride and Nitro Cellulose. Non-Toxic 
Buty! 8685/.869 pe Most Natural and Synthetic Rubbers, Polystyrene, Cel- Low Temperature Flexi- 
Oleate, @ 20/20°C lulose Nitrate, Ethyl Cellulose. bility, Primary Plasticizer 
distilled for Chloroprene, low cost 
R)Harflex 300 1.096 1400 Polyvinyl Acetate, Cellulose Acetobutyrate, Nitrocellu- Non-Migratory, 
@ 100°F/cs lose, Ethylicellulose, Polymethy! Methacrylate. Fast Processing 
Low Temp. Flexibility 
®Harflex 325 1.100 2000 Vinyl Chloride Polymers and Copolymers, Polyvinyl Non-Migratory, 
@ 100°F/cs Acetate, Synthetic Rubbers, Nitrocellulose, Cellulose, Permanent 
Acetobutyrate, Polymethy! Methacrylate. 
@®Harflex 330 1.081 2270 Viny! Chloride Polymers and Copolymers, Synthetic Non-Migratory, 
@ 100°F/cs Rubbers, Nitrocellulose, Cellulose Acetobutyrate. Permanence, 
Highly Compatible 
®Harflex 375 1.016 45000 Vinyl Chloride Polymers and Copolymers, Nitrocellu- Extreme Permanence 
@ 100°F/cs lose, Synthetic Rubbers 
* 30°/20°C 


THE KEY TO 


HARCHEM DIVISION 





BETTER PLASTICS 


WALLACE & TIERNAN, INC. 
25 MAIN STREET. BELLEVILLE 9. NEW JERSEY 


IN CANADA W C HARDESTY CO OF CANADA. LTD 


TORONTO 
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WITCO CHEMICALS- 
BUILDING BLOCKS 


FOR FINE PLASTICS 








Producing better plastics 
is child’s play with Witco’s 
line of chemicals 

for the plastics industry. 
Manufactured under strict 
production control, 

Witco chemicals offer 
uniformly high quality 
and outstanding performance. 

















ang itso CHEMICAL COMPANY, Inc. 
7 122 East 42nd Street, New York 17, N. Y. 


To order, call your nearest Witco sales office. Sales Offices in Chicago * Quincy-Boston * Akron + Atlanta + Houston + Los Angeles * San Francisco 
* Toronto ond Montreal, Canada + London and Manchester, England + Glasgow, Scotland + Rotterdam, Holland + Paris, France 
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masters 


in the field of 


COLOR 





ROSPIGLIOSI CUP BY CELLINI 
One of the great crafisman of the world, 
Benvenuto Cellini (1500 — 1571) was a 
metal worker, sculptor and artist. Many 
of his masterpieces can be seen in muse- 
ums ... where they still dazzle viewers 
with their exquisite splendor. 





The beauty and perfection of a Cellini cup is immediately apparent... but in 
color formulating, fine craftsmanship is revealed only during and after the 
molding, extruding or forming operations. In addition to resisting migration, 
Westchester thermoplastic colors must satisfy severe standards of machine 
performance... such as excellent flow, uniform melting and stability under 
high heats. Established over the 14 years that we have been servicing the 
thermoplastics industry, these standards have guided the formulation of more 
than4000different commercially used color 1 = (ka Xa K ay 
concentrates and pre-mixed color blends! 5; APPROVED FORFOOD,DRUG + 


| AND COSMETIC PACKAGING i 

Write now for detailed information on :; A,.ne“stries of FDA certified 4 

: : : “e WESTCHESTER colors is now oe 

anv color problem involving linear and | available. These colors are supplied ll 

¢ : ~ with a registration number, attesting 
conventional polyethylenes, polypropy- * 


FDA approval of the pigments. 
lenes, and other thermoplastics. Il 
































pe WESTCHESTER PLASTICS, Inc. 


326 WAVERLY AVENUE, MAMARONECK, N. Y. @ OWens 8-7410 


Custom Compounders of Polyethylene Molding Powder and other Thermoplastic Materials 
Manufacturer and Developers of Unicolor and Formacolor *Pliothene, Formacolor, Unicolor® 1.M. Reg. U.S. Pat. Off. 
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“They are 4 times brighter! 


Testing these HI-VIZ® Fluorescent Colors is the 
brightest idea we’ve had in a long time...” 


There’s no monopoly on bright ideas when you see and test HI-VIZ Fluo- 
rescent Pigments for plastics. More consumer product appeal- more manu- 
facturer profit appeal! Write today for your set of color chips molded with 


HI-VIZ Fluorescent Pigments, technical data file and 4 oz. HI-VIZ Pig- 
ment working sample! 


LAWTER CHEMICALS, INC. 


DEPARTMENT MPE + 3550 TOUHY AVENUE + CHICAGO 45, ILLINOIS 
San Leandro, California - CHICAGO - South Kearny, New Jersey 
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Tetrahydrofuran (THF) 


REG. U. s. PAT. OFF 


helps coaters, 
film casters, 
adhesive 
manufacturers 
save money, 
improve vinyl 
product quality 


THF has high solvent power 
Even the highest molecular weight 
polyvinyl chloride resins dissolve 
readily at room temperature in 
Du Pont tetrahydrofuran —resins that 
are practically insoluble in other in- 
dustrial solvents. High solids solutions 
at workable viscosities can be pre- 
pared, enabling users to take full ad- 
vantage of the superior properties of- 
fered by such resins. 

RESULT: More durable vinyl coatings 
and films with improved resistance to 
abrasion, soil and chemical attack. Bet- 
ter adhesive formulations to promote 
higher bond strengths. 
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VISCOSITY — CONCENTRA) ION 
RELATIONSHIPS FOR VARIOUS RESINS 
iN TETRAHYDROFURAN 


RESIN CONCENTRATION, % 


Bakelite’’ mM Ur 


on Carbide Corp 


THF has fast diffusion 
and evaporation rates 


Du Pont tetrahydrofuran diffuses and 
evaporates more rapidly than a wide 
range of other commonly used resin 
solvents . . . up to 2 times as fast as 
ketone solvents. Drying cycles are re- 
duced, as are problems with residual 
solvent in coatings and films. 


RESULT: Coating and film casting 
machines can be run up to 2 times faster 
—you can produce the same work in 
half the time. Quality is improved, and 
there are no tacky surfaces. Adhesives 
set much quicker. 





THF dissolves more PVC resin at room temperature than other solvents: The chart above 
shows the high percentage of various PVC resins which can be dissolved in tetrahydrofuran. 


Geon’ mM B. F 


Goodrich Chem. Co 


THF is easily recovered 

Up to 95° of tetrahydrofuran 
throughput can be recovered from 
coating, printing and film casting op- 
erations. Standard carbon adsorption 
units constructed of ordinary steel 
can be used to recover THF, whereas 
stainless-steel equipment is necessary 
for recovery of many other solvents, 
RESULT: You are assured of minimum 
solvent loss—low recovery cost. Most 
existing systems can be modified easily 
and economically to recover THF. Use 
THF to get greater savings and im- 
proved quality for all your vinyl prod- 
ucts— coatings, films or adhesives. 


THF PROPERTIES 








Appearance Colorless, mobile liquid 
Odor Etherlike 
Molecular weight 72.10 
Freezing point —108.52°C. 
Boiling range 65°-67°C. 
Specific gravity (20°/4°C.) 0.888 
Weight, Ib./gal. (20°C.).. ae 
Flash point (Tag closed cup) 6°F. 
Vapor pressure, mm Hg. at: 
1iSs°Cc 114 45°C. 385 
28°C. 176 55°C. 550 
35°C. 263 65°C. 760 
Surface tension, dynes/cm. (25°C.) 26.4 
Solubility Miscible with water, soluble in most organic solvents 
tke oo eee 
im, Du Pont tetrahydrofuran is available in 55-gallon drums, tank-wagon and tank-car quantities. Orders 
oe may be placed with Du Pont’s nearest Electrochemicals Department District Office listed on next page. 
He 2 ed ee . 
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Formaidehydes 


REG. VU. 5. PAT. OFF 





Four new 
forms complete 
Du Pont’s line 

to meet every 
commercial 
need 


e@ New Methanol Formaldehyde 33-35 
@ New n-Butanol Formaldehyde 51-40 
@ New Urea Formaldehyde 25-60 

@ New Paraformaldehyde 96% 

@ 50% (by weight) Formaldehyde L.M. 
@ 45% (by weight) Formaldehyde L.M. 





Du Pont’s complete line of high-quality formaldehydes: 


e 37% (by weight) Formaldehyde L.M. 

e 37% (by weight) Formaldehyde U.S.P. 

e@ Hexamethylenetetramine Tech., 
powder or granular 


e@ Hexamethylenetetramine Tech., 
FF (with anti-caking agent), 
powder or granular 





Methanol Formaidehyde 33-35 is a convenient solution of 339, meth- 
anol, 55% formaldehyde, and can save you time, effort and storage space. 





TYPICAL ANALYSIS 


Formaldehyde, % by weight........ 55 





Co eer errr 12 
It can be stored at 80°F., which is considerably lower than that recommended Color APHA, maximum........... 10 
for low methanol formaldehyde of equivalent strength. Turbidity, Hellige, maximum. ...... 10 
, TYPICAL ANALYSIS 
n-Butanol Formaldehyde 51-40 combines 51.5°;, n-butanol and 40° per 
f aldehyde in trolled eakeiee tet ware 0 tnawl of 0.5%: 51-40 Formaldehyde, % by weight........ 40 
ormaldehyde in controlled percentages that vary a maximum of 0.57; ; Water, % by weight.............. 8.5 
Saves time in getting raw materials to reaction stage, reduces chances of Color APHA, maximum........... 10 
error in mixing. Turbidity, Hellige, maximum....... 10 
: ae TYPICAL ANALYSIS 
Urea Formaidehyde 25-60 is a solution of 25° high-grade urea and 
60% formaldehyde (by weight) that can help you cut storage space and han- [ormaldehyde, % by weight........ ” 
10 y y 8 : Pee ae Water, % by weight............... 15 
dling costs. It can be stored at room temperature, and has a low viscosity, as- Cojor APHA. maximum........... 10 
suring fast flow. Turbidity, Hellige, maximum. ......10 
, TYPICAL ANALYSIS Super- 
Paratormaidehyde 96% comes in three forms of gradu- Sittin, Center Pane 
ated particle size, each with the highest purity on the market! paraformaldehyde, min. 96%; 96% 6% 
1. Paraformaldehyde Granular 96° is virtually dustless,which Water, max. 4% 4% 4% 
means minimum fines, reduced waste. 2. Paraformaldehyde Screen analysis 
Powder 96% for applications requiring a finer particle size. through 4 mesh = 99.57% min. = — 
3. Paraformaldehyde Superground 96%, a superfine powder on 40 mesh - 1% max. _— 
yi ‘ y¢ per = P on 80 mesh 99.0% min. 20% max. 
for exacting conditions. Through 200 mesh - 65% max. ae 
Through 325 mesh _ — 99% min. 


Other high-quality products for the plastics industry: 


Methylene Chioride— Outstanding solvent for cellulose triacetate, cel- 
lulose acetobutyrate, ethyl cellulose and other cellulosic compounds. 


Useful in casting high-acetyl cellulose acetate in films and othershapes. 


Chioroform—Solvent for cellulose acetate (used in film coatings). 


Elvacet™ Polyviny! Acetate Emulsion—Binder; protective coating; 
asphalt-proof base coat for linoleums. 


Eivanol® Polyviny! Aicoho!—Binder; protective coating; emulsify- 
ing agent, thermosetting resin modifier; thickener for latices. 


BETTER THINGS F 


Hydrogen Peroxide— Polymerization catalyst; oxidizing and bleach- 
ing agent. 

Methy! Chioride—Synthesis of silicones. 

Silver Preparations—Printed circuits. 

Sodium Cyanide 96%— Used in manufacture of acrylic resins. 
Sodium Perborate Tetrahydrate—Polymerization catalyst. 


Trichlorethylene—Solvent for silicone resins; used in manufacture 
of polyvinyl-acetate glues. 


3H CHEMISTRY 


RES. u. 5. pat. OFF 


For more information about the products listed above and on reverse side, write Du Pont, Electro- 


chemicals Department, Wilmington 98, Delaware, or district office. 


District Offices: Baltimore + Boston + Charlotte « Chicago « Cincinnati « Cleveland « Dallas « Detroit - Los Angeles » New York + Philadelphia + San Francisco. 
Export Division, Du Pont Bidg., Wilmington 98, Delaware. 
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ORGANOTIN 


stabilizers 


Used alone for unmatched performance 
in optical clears, or synergistically to 
greatly boost the stabilization char- 
acteristics of less effective stabilizers. 


Thermolite Organotins are the first 
choice for premium crystal clarity in 
PVC—and are often the successful last 
resort when other stabilizers fail under 
difficult processing conditions. 


FOR ULTRA-HIGH TEMPERATURE STABILITY 
in the processing of rigids and semi-rigids 


Thermolite 35 and Thermolite 36— 
These new unique stabilizers are the 
most powerful known for PVC. 

Thermolite 31—Processing at 350 F 
and above is practical with this stabi- 
lizer...the standard stabilizer for heat 
stability in clear or pigmented rigids. 
Thermolite 20—Lubrication is built 
into the molecule of this organotin. 
For use alone or with Thermolite 31, 
as lubrication requirements dictate. 


FOR VERY-HIGH TEMPERATURE STABILITY 
Thermolite 13—Outstanding light sta- 
bility and excellent heat stability are 
contributed by an organotin-dieno- 
philic combination in the molecular 
structure. Particularly suitable for 
plastisols, rigids, semi-rigids and 
blending with other Thermolites. 
Thermolite 17—Combines the heat sta- 
bility of the dienophilic Thermolite 13 
with the high-lubrication of Thermo- 
lite 12. An ideal stabilizer for calen- 
dering and extrusions. 

Thermolite 12—Outstanding light sta- 
bilization and excellent lubrication 
augment good heat stability. These 
properties plus ready solubility in 
plasticizers make it unusually useful 
for plastisols and organosols. 
Thermolite 45—Low-cost organotin for 
calendering and extrusion. Eliminates 
clouding in garden hose and other 
clear PVC’s exposed to water. 


FOR ALL-PURPOSE ORGANOTIN STABILIZATION 
Thermolite 25—Widely used in plasti- 
sols because of its excellent heat and 
light stability and is especially valu- 
able in slush molding where it gives 
no plate-out problems. 





Thermolite 26—A self-lubricating sta- 
bilizer with good heat and light stabil- 
ity, especially recommended for calen- 
dering vinyl copolymers for decora- 
tive sheeting, etc. 


CATALYSTS 


Urethane Foam 


A complete line of catalysts used in 
one-shot urethane foam systems. 


M&T Caratyst T-9—A unique stannous 
catalyst that retains its catalytic ac- 
tivity to give superior, more uniform 
foams. 

STanNnous Octoate— With highest stan- 
nous content available. 

M&T Caratyst T-12 (organotin type) 
M&T Caratyst T-8 (dibutyltin di-2- 
ethylhexoate) 


Thou (it . 


Ba-Cd 


stabilizers 


A unique, new concept in Ba-Cd stabi- 
lizers for low-cost processing clarity 
and outstanding light stabilization. 


Thermolite 112—A completely aromat- 
ic-based, low-volatility stabilizer 
giving crystal clarity and excellent 
light stability. Soluble in all plasti- 
cizers this Ba-Cd stabilizer overcomes 
plate-out in calendering extrusions. 
Thermolite 116—A superior high-heat- 
stability stabilizer which also provides 
excellent light stability for clear and 
pigmented compounds. 





FLAME 
RETARDERS 


...For incorporation in PVC and other 
chlorine-containing films and coatings 
to provide “‘non-inflammable” char- 
acteristics. 


M&T Thermoguard* H—High tinctorial 
strength antimony oxide for whites 
and pastels where it contributes use- 
ful white-tinting strength. 

M&T Thermoguard* L—Low tinctorial 
strength antimony oxide; a minimum 
opacity antimony oxide particularly 
suitable for deeper colors. 

M&T Flame Retarder—An antimony- 
based flame retarder that has one-fifth 
the tinting strength of antimony oxide 
and designed for semi-transparent 
plastics or those containing high-cost 
pigments and toners. 


AUXILIARY 


stabilizers 


... Designed to augment the compound- 
ing and performance characteristics of 
the primary stabilizers. 


Thermolite 166—A liquid-zine stabi- 
lizer used in conjunction with Ba-Cd 
types to improve initial color, reduce 
plastisol viscosity and overcome sul- 
fur staining. 

Thermolite 180—An antioxidant- 
stabilizer of purely organic composi- 
tion for use with all metal stabilizers 
to improve light stability, help over- 
come plate-out, and prevent yellowing 


during processing. 
*Trade Mark 


For information on any of these products write to: 


Chemicals 


METAL & THERMIT Corporation 
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Survey of film and sheeting 


) wie virtually all thermoplas- 
tics are being used in varying 
amounts in the films (under 10 
mils thick) and sheeting (over 10 
mils thick) industry—and the 
volume continues to grow. As a 
guide to the many materials 
available, the following reports 
have been prepared by the vari- 
ous material suppliers. For more 
specific details on the physical 
properties of the various types of 
plastics films, consult the Films 
Chart, p. 626. 





THE ACRYLICS 





There are two types of acrylic 
sheet available: extruded and 
cast. Extruded sheet is produced 
from acrylic solid polymers by a 
melt process through suitable 
dies. Cast sheet is produced from 
acrylic liquid monomers by poly- 
merization in suitable molds. 

The significant differences be- 
tween cast and extruded acrylic 
sheet are in strength and resist- 
ance to heat (cast is higher). 
Differences in optical properties 
are slight. Chemical, dielectric, and 
weathering properties appear to 
be the same. 

Cast sheet is usually recom- 
mended where the application 
requires the maximum in surface 
finish, clarity, toughness, and heat 
resistance. Extruded has _ been 
manufactured in recent years with 
much higher quality finish than 
was formerly the case, and is now 
acceptable for a wider range of 
quality-finish applications. 

In general, fabricating methods 
and procedures are the same for 
both cast and extruded materials, 
except for the following: Form- 
ing temperatures for cast sheet 


Credits: Editorial contributions to this sec- 
tion were made by Cadillac Plastic and Chem- 
ical Co. (Acrylics); Celanese Corp. of Amer- 
ica (Cellulose Acetate); Eastman Chemical 
Products, Inc. (Butyrate) Eastman Kodak 
Co. (Triacetate); The Dow Chemical Co., 
(Methyl! Cellulose and Polyvinylidene Chloride 
Copolymer) Allied Chemical Co. (Nylon) 
Naugatuck Chemical Div., U. S. Rubber (ABS 
Polymer and Modified Styrene): Union Car- 
bide Plastics, Div. of Union Carbide Corn 
(Polyvinyl Chloride and Polyvinyl Chloride 
Acetate Copolymers) and Mono-Sol Corp 
(Polyvinyl Alcohol). Contributions also by 
Minnesota Mining and Mfg. Co.: E. I. du 
Pont de Nemours & Co., Inc.: and Goodyear 
on & Rubber Co. for the section on Polyester 
ims 
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run about 35 to 60° higher than 
for extruded. Recommended oven 
temperatures for extruded are 
260 to 305° F. and for cast, 290 
to 340° F. It is not safe to heat 
extruded “above 325° F., or cast 
above 360° F. 

At forming temperatures, ex- 
truded sheets are softer than cast 
and require a greater number of 
support. They also 
have a greater tendency to stick 
together if touched or folded. 

Cementing of extruded mate- 
rials usually requires a less active 
or milder cement than for cast 
acrylics. The soak method of ce- 
menting may not be used with 
extruded materials. Dip and cap- 
illary methods are recommended 
as being more suitable. 

Airplane canopies and windows, 
outdoor signs, and displays are 
representative uses of acrylics. 
Acrylics offer optimum clarity 
and good light transmission. They 
are strong, rigid, and resistant to 
sharp blows. 


clamps for 





THE CELLULOSICS 





Cellulose acetate film 


Methods of manufacture: A) 
Casting: In this operation, cellu- 
lose acetate flake, plasticizers and 
other modifiers are dissolved in a 
suitable solvent; this solution is 
then deposited as a wet film on a 
large moving wheel or belt and 
dried under carefully controlled 
conditions. B) Extrusion. 


General properties: Crystal 
clarity; wrinkle resistance; 
greaseproofness; water _resist- 


ance; dimensional stability; high 
gas permeability; good electrical 
insulation properties; resistance 
to fogging; and medium water 
vapor transmission. 

Processing: Readily formed by 
heat; easily fabricated; readily 
solvent-sealed; metalizable; heat- 
sealable; and easily printed by 
rotogravure, flexographic, and 
silk screen printing. 

Applications: Prepackaging 
produce; packaged bakery prod- 


ucts; overwraps; window car- 


lami- 
nates; electrical insulation; rigid 


tons; window envelopes; 


containers; printed signs and 
displays; book covers; sound re- 
cording tape; glazing materials; 
lamp shades; pressure-sensitive 
tape; gold-stamping foil; protec- 
tive folders and covers; metalized 
ribbons; sun shades and curtains; 
and vacuum formed parts. 

Colors available and methods of 
finishing: Extruded material is 
available in crystal and in trans- 
parent, translucent, and opaque 
colors. Cast material is available 
in crystal and in surface-colored 
transparents. Cellulose acetate 
film can be printed, embossed, and 
gold-leaf stamped. 


Cellulose acetate sheet 


Methods of manufacture: Ex- 
truded. Hot pressing of sheets is 
used to improve optical quality or 
to achieve special effects. Lami- 
nates, combining two or 
colors, are available. 

General properties: Same as for 
acetate film, above. 

Processing: Readily formed by 
heat; readily _solvent-sealed; 
edsily metalized; can be hot- 
formed, blown, drawn, and sol- 
vent-stretched; heat-sealable; 
easily printed; and can be cut, 
blanked, stamped, stitched, 
drilled, punched, embossed, lam- 
inated, and cemented. 


more 


Applications: Machine guards; 
laminates; insulation; 
rigid containers; printed signs 
and displays; welders’ shields and 
safety lenses; glazing materials; 
truck curtains; protective folders 
and covers; metalized sequins; 
sun shades and curtains; vacuum 
formed parts; book covers; eye- 
glass frames; and handbags. 

Colors available and methods 
of finishing: Available in crystal, 
in pearls, and in _ transparent, 
translucent, and opaque colors. 
Can be finished by embossing, 
printing, and gold-leaf stamping. 


electrical 


Cellulose triacetate film 


Methods of manufacture: Cast 
from clear solutions on to slowly 
moving drum-like wheels with 
highly polished surfaces. 


FILM AND SHEETING 


General properties: A _ rigid- 
type film with high tensile 
strength, high heat resistance, and 
low shrinkage. It is characterized 
by its excellent clarity, gage uni- 
formity, stability, 
and high dielectric strength. 

Processing: Easily sealed to 
paper, board, or metallic foils; 
readily accepts inks for all meth- 
ods of printing. Has good surface 
“slip” for high-speed fabricating 
equipment. 


dimensional 


Applications: Window boxes 
and envelopes; magnetic record- 
ing tape; reverse printed window 
streamers; foil-laminated pack- 
transformer _ windings; 
book jackets; and various types of 
novelty and decorative ribbons for 
packaging. 

Colors and finish: Crystal clear 
gloss finish. (Dyes commercially 
available for tinting.) 


aging; 


Cellulose triacetate sheet 


Methods of manufacture: Cast. 
Same as cellulose triacetate film. 
General 
transparent 


properties: A_ clear 

sheet, with high 
physical and chemical stability. 
Though rigid, it has excellent 
folding endurance. Unaffected by 
grease or water. High spectral 
transmission with minimum dis- 
coloration on exposure to sun- 
light. Brilliant surface finish. Uni- 
form gage. 

Processing: Provides deep draws 
by heated punch and dies, but 
softening temperature is too high 
for vacuum forming. Can be 
high-frequency sealed. Special 
types available for solvent- 
sealing. Readily printed by all 
methods, including silk screening. 
Ideal for container manufacture 
with automatic box-making 
equipment. Easily slit, guillotined, 
or die-cut. 

Applications: Transparent con- 
tainers; folders and shop ticket 
protectors; wallet inserts; safety 
goggles; slot cell insulation; index 
tabs; filing equipment; greeting 
cards; counter displays; lamp- 
shades; microfilm holders; visual 
aid transparencies; map and chart 
overlays; records; menu covers. 


Butyrate film 


Methods of manufacture: Cast. 
Same as cellulose triacetate film. 
General properties: Softer than 
most cellulose ester films; low 
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moisture absorption; tough, with 
stretch up to 45% elongation; re- 
sistant to water, detergents, and 
dry cleaning solvents. 

Processing: Excellent for lami- 
nating to metallic foils; can be 
slit to very narrow widths; runs 
easily in looms and high-speed 
wire winding equipment. 

Applications: Metallic yarns 
and ribbons; wire insulation. 

Colors available: Clear trans- 
parent. 


Butyrate sheet 
Method of 


trusion. 


manufacture: Ex- 


General properties: Low mois- 
ture absorption; easily 
without blushing; superior re- 
sistance to outdoor weathering; 
gage and surface less uniform 
than cast sheets; high impact 
strength and shock resistance. 

Processing: Excellent for all 
types of vacuum forming. Seals 
either with solvents or electroni- 
cally. Readily printed either di- 
rect or in reverse. Suitable for 
vacuum metalizing, embossing, or 
hot-stamping. 

Applications: Skin and blister 
packaging; advertising displays; 
outdoor signs; explosion-vent 
windows; industrial face shields; 
safety goggles; and dials. 

Colors available and methods 
of finishing: Clear transparent 
and translucent white; as-ex- 
truded, polished, and matte sur- 
faces. Other colors available on 
special order. 


forms 


Methyi cellulose film 


Methods of manufacture: 
Methyl] cellulose film is cast by 
normal casting methods. Methyl 
cellulose (e.g. Methocel 60HG") 
resin and suitable plasticizer are 
moved in appropriate ratios into 
a dissolving tank containing the 
selected solvents. After agitation 
of the mixture, the solution is 
filtered into the feed tank. 

The solution is fed through the 
casting hopper and is cast onto 
a stainless steel belt. The thick- 
ness of the film is controlled by 
regulating the rate at which the 
solution is fed onto the belt and 
the belt speed. As the film trav- 
erses the length of the belt, hot 
air removes the solvent which is 
recovered and recycled. 


'Trade name, Dow Chemical. 


General properties: The excel- 
lent water-solubility of methyl 
cellulose film is its most impor- 
tant property. Although the solu- 
bility rate varies with tempera- 
ture, at 77° F., 1 sq. in. of 1-mil 
film dissolves in water in approxi- 
mately 18 seconds. Methyl] cellu- 
lose film’s tensile strength of 
5400 p.s.i. is adequate for pack- 
aging. With a yield point of 2200 
p.s.i., a burst strength of 17.9 p.s.i., 
and an elongation of approxi- 
mately 58%, bags _ fabricated 
from methyl cellulose film will 
withstand much abuse. The film 
has a 1.23 specific gravity. The 
yield factor, 22,500 sq. in./lb./mil, 
and low-cost base material 
make methyl cellulose film rea- 
sonably priced compared with 
other water-soluble films. Al- 
though its outdoor uses are ob- 
viously limited, methyl cellulose 
film has excellent indoor aging 
characteristics. This film exhibits 
no brittleness or apparent loss of 
flexibility at low temperatures, 
even when packed in dry ice. The 
m.v.t. rate of the film is high. 
Relative humidities of 95% and 
over may cause the film to soften 
slightly, but not necessarily to 
block. Its high gas permeability 
definitely classifies methyl cellu- 
lose film as a breathing film. This 
property may be desirable for 
many applications, but it makes 
methyl cellulose film unsuitable 
for use in gas or vacuum packag- 
ing applications. 

Processing: Methyl cellulose 
film may be readily heat-sealed 
with either impulse heat-sealers 
or hot surface sealers. The opti- 
mum heat-sealing range, 300 to 
325° F., will depend on the par- 
ticular formulation being used. 
The film may be solvent-sealed 
effectively with a very small con- 
trolled supply of water. 

Applications: Facilitates auto- 
matic dispensing of package and 
contents for use in aqueous solu- 
tions; it eliminates personal con- 
tact with toxic materials, the 
necessity of unit measuring, and 
the danger of spillage; packaging 
powdered milk, cold drink pow- 
ders, food product additives, con- 
centrates, medicinal capsules, 
soaps, bath powders, 
bleaches, tints and dyes, fertiliz- 
ers, fungicides, etc. 

Finishes: Methyl cellulose film 


laundry 
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TABLE |: Physical properties. . . 








Styrene- 
A.S.T.M Rigid Rigid PVC Rigid PVC butadiene- Styrene- 

Property Test No vinyl Type I Type Il acrylonitrile butadiene 
Specific gravity 792-47T 1.37-1.45 1.4 1.35 1.01-1.09 1.04-1.06 
Tensile strength, p.s.i. 638-49T 7000-9000 8000 5700 3000-8000 2200-3400 
Flexural strength, p.s.i. 790-49T 12000 12000 10000 4000-12000 5500-6500 
Flexural modulus, p.s.i. x 10° 790-49T 4.5-5.0 4.0 3.0 1.8-4.0 2 5-3.0 
Izod impact, ft.-lb./in. of 

notch @ 72° F. 256-47T 0.5-0.75 08 3.0 1-10 0.8-6.0 
Izod impact, ft.-lb./in. of 

notch @ —20° F. 256-47T 0.2 0.2 0.5-2.5 0.2-2.5 
Heat distortion, °F. @ 66 p.s.i. 648-45T 166 158 180-220 180-190 
Heat distortion, °F. @ 264 p.s.i. 648-45T 142-153 162 155 170-180 155-180 
Rockwell hardness, R scale 785-48T _ 110 100 60-115 55-100 
Moisture absorption, % 24 hr. 570-42 0.08 0.05 0.10 0.3-0.5 0.1-0.5 
Dielectric strength, 

short time v./mil D149-44 425 400 330 390 400-500 
Dielectric constant @ 10° cy. D150-47 3.0 3.0-3.5 3.0-3.5 2.93-4.00 2.56 
U.V. resistance Good Fair Fair Fair Fair 
Heat formability Good Fair’ Fair Good Good 
. Prepared by George S. Laaff, The General Tire and Rubber Co., Bolta Products Div. ?Stress at 1% offset. *Special techniques required. 





is available as a clear transparent 
film with one side glossy and the 
other side treated to produce a 
matte finish. 





THE FLUOROCARBONS 





End-users have expressed much 
interest in TFCE film and sheeting 
(Minnesota Mining and Mfg. Co., 
St. Paul 6, Minn.). The film is 
tough, nonwetting, nonporous, 
clear, colorless, and transparent. 
It may be sterilized by heat or 
radiation. The moisture absorp- 
tion is zero and moisture vapor 
transmission is extremely low. 
Permeability to most gases is 
also very low. The useful tem- 
perature range of the film is —320 
to +350° F. The film is non- 
carbonizing and nonflammable. It 
is extremely inert to chemical 
attack and will not contaminate 
or be affected by acids, alkalies, 
greases, oils, and most organic 
solvents. The dielectric strength 
over a wide frequency, tempera- 
ture, and humidity range is high, 
and the loss factor is low. Films 
made from the copolymers suffer 
no appreciable loss in physical 
properties when irradiated 
dosages as high as 20 megareps. 

The film is easily sealed by 
thermal impulse or high-fre- 
quency methods without adhesion 
aids. It can be vacuum or drape 
formed. It can be printed upon 


at 
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with special inks or marked by 
hot-stamping. It can be surface- 
treated and bonded to substrates 
with conventional adhesives. 

TFCE film and sheet are used 
in tank and pipe lining. The film 
is used in packaging operations 
where 
critical, moisture- 
sensitive. Packages are sterilized 
by steam or irradiation. Printed 
circuitry and connective cable as- 
semblies fabricated from film are 
used by the electronics industry. 
Film is also used in gasketing and 
diaphragm applications. 

Also newly available are FEP- 
fluorocarbon films (E. I. du Pont 
de Nemours & Co., Inc.). These 
have of the outstanding 
properties associated with TFE- 
fluorocarbon resins (Teflon)—out- 
standing heat and chemical re- 
sistance plus excellent electrical 
characteristics. Because it is a 
true thermoplastic material, it can 
be fabricated in conventional ways 
—heat-sealed, heat-formed, met- 
alized, and, in many cases, bonded 
to other materials without adhe- 
sives. It is essentially free of pin- 
holes in gages from % to 40 mils; 
it is inert to virtually all known 
chemicals and solvents at temper- 
atures up to 200° C. (alkali metals 
and certain complex halogenated 
compounds at elevated tempera- 
tures can affect the film). It is 
transparent in thin gages. Resist- 
ance to degradation is exceptional 


the service is unusually 


corrosive, or 


many 


and its outdoor life appears to 
be virtually unlimited. As a 
mold liner, its release properties 
will help speed manufacture of 
sticky products. Other applica- 
tions where the properties of FEP 
film will help improve perform- 
ance include: gasketing, bearing 
surfaces, conveyor belts, lamina- 
tions, and a wide variety of elec- 
trical applications (e.g.,  coil- 
wound devices, capacitors, wire 
and cable, printed wiring and 
circuits, etc.) where its outstand- 
ing insulating characteristics over 
wide ranges of temperatures and 
frequencies are needed. 





THE NYLONS 





There are many resins of the 
nylon type that are capable of 
being converted into film form. In 
general, the nylon resins produce 
films that clear and very 
strong. One manufacturer lists the 
following characteristics: “high 
strength (over 10,000 p.s.i., tensile, 
and 2 to 4 times stronger than 
competing films); abrasion resist- 
ance (Tabor tests show 4 to 6 
times more wear resistance); and 
excellent transparency, oil and 
chemical resistance, and odor bar- 
rier properties. It can be easily 
printed on flexographic or roto- 
gravure presses and heat seals at 
420 to 500° F., 0.5 sec. dwell.” The 


films have low gas permeability 


are 
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. . . of formable rigid sheets' 








Cellulose Polymethyl 
Cellulose acetate meth- 
acetate butyrate acrylate 

1.30 1.20 1.19 
2000-7500 5550 9000 
4000-12000 6200 16000 
1.0-2.5 1.35 4.25 
0.4-2.6 2.1 0.4 
08 1.0 
179 176 221 
162 152 210 
97 110 M-90 
4 16 0.3 

500 
44 2.5 
Good Good Good 
Good Good Good 





Polyethylene Polyethylene 
branched linear 
type type 
0.92 0.93-0.96 
2000 3000-5000 
1700-2000 800-1200° 
0.3 0.75-1.4 
18 1-5 
120 140-155 
11 35-50 
0.01-0,02 <0.01 
460 500-600 
2.3 2.35 
Poor Poor 
Good Good 





but very high water-vapor trans- 
mission. Goods that might be pack- 
aged in nylon film include moth 
crystals, metal parts in oil, etc. 





THE POLYESTERS 





Although relatively new to the 
field, films have al- 
ready had a significant impact on 
many applications—both packag- 
ing and industrial. Basically, there 
are three types of polyester films 
available today—Du Pont’s Mylar; 
Goodyear’s Videne; and Minne- 
sota Mining & Mfg.’s. Scotchpak. 
All three materials are discussed 
in order below. 


polyester 


Mylar—Du Pont 
This polyester film is prepared 
from the polymer formed by the 
condensation reaction between 
ethylene glycol and terephthalic 
acid. The film is oriented so that 
the properties are uniform in all 
directions of the sheet. Most of the 
properties of this film are depend- 
ent upon this orientation. Since no 
plasticizers are used, the film does 
not become brittle nor does it lose 
desirable properties with age. It 
is produced in continuous sheets 
and is available in roll or sheet 
form, in gages from half-mil to 
seven and a half mils, and in 
widths from % to 55 inches. 


SURVEY OF FILM AND SHEETING 


It is a tough, clear film (about 
1/3 the strength of machine steel), 
with good elongation and impact 
resistance. Its tensile strength of 
17,000 to 21,000 p.s.i. is twice that 
of cellophane and five times that 
of polyethylene. Elongation is 70 
to 130 percent. Extraordinary fold- 
ing endurance is a characteristic 
over the full range of temperature 
and humidities (20,000 flexes in 
1-mil film at 0° F.). It has very 
low moisture absorption (under 
test, it absorbs less than 0.5% of 
water even when immersed at 25 
C. for one week), is dimensionally 
stable under extremes of tempera- 
ture and humidity, with good re- 
tention of its physical properties. 
It has a low moisture vapor trans- 
mission rate, its permeability to 
gases is very low, and it does not 
embrittle at temperatures as low 
as —60° C. The film has a high 
melting point (250 to 255° C.) and 
is slow burning. It can be run on 
packaging machines and _heat- 
sealed with the use of benzyl 
alcohol. It also has excellent re- 
sistance to acids, greases, oils, and 
organic solvents. Strong alkalies 
will affect the film, especially 
when hot. The polyester film has 
well-balanced electrical proper- 
ties, as measured by its good di- 
electric strength, high insulation 
resistance, and 


low dissipation 


factor. 


Processing: The film is readily 
printed, embossed, or delustered. 
It is used for metalizing and can 
be laminated to a wide variety of 
materials. Clear film in roll or 
sheet form is available from the 
manufacturer, but processors are 
now making it available in many 
colors and special put-ups. 

Packaging applications: It is 
used in fabricating pouches and 
other package forms for hardware 
and similar heavy and irregularly 
shaped merchandise. Because of 
its toughness, dimensional stability, 
and durability, it is used widely 
for windows in boxes and bags. 
The film’s capacity to withstand 
wide temperature ranges (—60- 
150° C.) has contributed to the 
development of the “boil-in-the- 
bag” concept. It can be used as a 
vacuum packaging material, espe- 
cially when a polymer coating re- 
inforces the basic property of low 
gas permeability. In skin-packag- 
ing applications, its durability plus 
its ability to hold a vacuum has 
resulted in long-lasting packages 
that can be formed quickly by 
machine. 

Industrial applications: The 
film’s dielectric strength (4000 v. 
per mil for 1 mil film per A.S.T.M. 
D149-44) plus its other good elec- 
trical properties have opened mar- 
kets for the film in the design of 
motors, capacitors, transformers, 
and other electric and electronic 
components (where it can contrib- 
ute to performance, cost savings, 
and the growing trend toward 
miniaturization). As a dielectric 
for capacitors, for example, the 
polyester film eliminates the need 
for time consuming encapsulation 
of mass-produced units. In another 
example, 1-mil polyester film re- 
placed 8-mil rubber filled cotton 
fabric as an impregnant dam and 
binder in a service entrance cable. 
Savings as high as $2.54 per 1000 
ft. of finished cable were realized. 
Cable flexibility was also in- 
creased and stripping made easier. 

Pressure-sensitive tape, binder 
tapes for wire and cable, decora- 
tive trim, stationary supplies, and 
drafting films are other applica- 
tions that use the film’s strength, 
clarity, and moisture resistance. 
The film can also be used in the 
construction of economical and 
long-wearing conveyor belts. A 
new weatherable polyester (Mylar 
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W-2) is adaptable to glazing 
greenhouses and poultry houses, 
for storm windows, and general 
farm glazing. 


Videne—Goodyear 


This linear co-polyester film is a 
thermoplastic, unoriented, amor- 
phous, non-crystallizable type. It 
has been developed for use as a 
laminating film and has the fol- 
lowing properties: Exceptional 
abrasion’ resistance; excellent 
stain and chemical resistance; re- 
sistance to crazing, cracking, and 
discoloration from the effects of 
weather and age; a service tem- 
perature from —40 to 200° F.; em- 
bossing properties; can be vacuum 
formed; positive and permanent 
adhesion to most substrates can be 
obtained by heat and pressure 
without the use of adhesives; good 
gloss control; excellent dimen- 
sional stability; and stretch lami- 
nating properties. 

This film is now being produced 
from 0.0015 to 0.0075 in. thick up 
to 54 in. wide. It is supplied in a 
clear type with excellent optical 
properties for high gloss finishes, 
in a burnish resistant, satin type 
with outstanding contact clarity 
for matte or semi-matte finishes 
and in opaque colors. The clear 
and satin types can be reverse- 
printed on conventional equip- 
ment with wood grains and other 
designs. 


Processing 


Videne film can be laminated 
with both rotary and press equip- 
ment at temperatures varying 
from 250 to 325° F., depending 
upon the substrate. Rotary equip- 
ment is faster and more eco- 
nomical; press laminating is best 
suited for small production runs, 
laminating of more than two sepa- 
rate plies at one time, or where 
special jobs require the use of 
decorative inserts. 

Stretch laminating to papers 
and foils is possible where gages 
thinner than the minimum of 
0.0015 in. are suitable. Wallpaper 
surfaces and packaging applica- 
tions, for example, could utilize 
0.0005 in. material. 


Applications 


Plywood and wood composition 
board: The clear or satin polyester 
film can be laminated to good 
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quality wood veneer-faced sur- 
faces. Its non-yellowing, stain, and 
abrasion resistant properties pro- 
vide a durable surface. The film 
can also be reverse printed with 
wood grains, etc., on conventional 
printing equipment to provide 
both a decorative and protective 
surface for inexpensive plywood, 
particle board, hard board, etc. 
Laminates of this type can be cut, 
drilled, etc., with regular wood 
working equipment and are now 
being used in the paneling and 
furniture industries. 

Metal and foil laminations: Vi- 
dene film also offers the metals 
and foils industries both decora- 
tive possibilities and protection 
from corrosion. The _ colored 
opaque type can be laminated to 
metals for wall and partition 
paneling. In some cases it is being 
embossed during laminating to 
provide additional decorative ef- 
fects. The clear and satin films, 
reverse printed with wood grains, 
marbles, or other patterns, are 
being laminated to metals for use 
as TV and radio cabinets, furni- 
ture, office partitions, wall panel- 
ing in pre-fab buildings, etc. Foil 
laminates can be used in the 
appliance, automotive, aircraft, 
nameplate, and packaging fields. 

Plastics: This film is an excellent 
surface for rigid PVC. Decorative 
laminates of this type are being 
used in aircraft and buses, as well 
as surfaces on furniture. In addi- 
tion, the film furnishes polysty- 
rene with a very desirable and 
wear resistant surface. These lam- 
inates can then be vacuum formed 
into a wide variety of end prod- 
ucts. Polystyrene is one of the 
few materials that is not compat- 
ible with this film, and therefore 
requires an adhesive. 

Paper and textile laminations: 
There are a variety of uses for this 
film in the paper and textile in- 
dustries. Many of these applica- 
tions, especially with paper, in- 
volve the use of thin gages in the 
range of 0.0003 to 0.0001 inches. 
They can be applied economically 
and at high rates of speed by 
stretch laminating. Printed paper 
protected with the film provides a 
low cost method for manufac- 
turers to predecorate gypsum 
board, paper board, etc. Pure Food 
and Drug approval also permits 
the paper laminates to be used for 


packaging applications. Textile 
laminations with heavier gages 
are fairly rigid and cannot be used 
in applications requiring extreme 
flexibility. A dimensionally stable 
product for photo template ma- 
terial is also possible with the use 
of this film and glass fabric. 


Scotchpak—Minn. 
Mining and Mfg. 
This film is not plasticized, will 
not dry out, and will keep indefi- 
nitely. It can be boiled or frozen, 
and resists alcohol and other 
strong solvents. 

It is, according to the producer, 
the only transparent film posses- 
sing all these characteristics: high 
tensile strength, flexibility at ex- 
treme temperatures, extended 
shelf life, and a wide heat-sealable 
temperature range. There pres- 
ently are two types of heat-seal- 
able films of this nature—type 
“A” which includes those films 
heat-sealable on only one side; 
and type “B” which includes films 
heat-sealable on both sides. 

This film remains dimensionally 
stable and flexible from —70 to 
240° F.; it has tensile strength 
ranging up to 10,000 p.s.i. and 
burst strength from 32 to 50 p.s.i. 
With low water vapor permeabil- 
ity and gas penetration, it is pro- 
duced in standard thicknesses 
ranging from 2 mils to 4.5 mils in 
the type “A”—heat-sealable on 
one side—films. Type “B” films— 
heat-sealable on both sides—are 
2.5 mils thick. 

As a group Scotchpak films pos- 
sess a water-vapor-transmission 
rate ranging from 1 gram per 100 
sq. in./24 hr. for the 1-mil film to 
0.2 grams for the 4.5 mil film at 
100° F. and 90% RH. The metal- 
ized film has a vapor-transmis- 
sion-rate of less than 0.02 grams. 


Applications 

Because of its unique combina- 
tion of hybrid characteristics, the 
film is being used in a myriad of 
ways in many different industries. 
Current applications range from 
sealing of caulking compound in 
squeeze tubes to packaging of 
boil-in-a-bag foods, from cover- 
ing of swimming pools to fabrica- 
tion of factory buildings. 

Food: The boil-in-a-bag appli- 
cation is one of the most popular 
uses. The film allows pre-cooked 
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frozen foods to be heated in 10 to 
12 minutes. One available grade of 
the film will withstand —70 to 
240° F. temperatures; two mils 
thin, this grade can maintain its 
seal strength in boiling water and 
can be heat sealed at 300 to 400° F. 
with only 20 to 60 p.s.i. in 0.2 to 
2.0 seconds. Foods that are pack- 
aged in Scotchpak include sauces, 
butter, oils, syrup, and liquid 
shortening. Flavor, freshness, and 
quality are protected. 

Medical and _ pharmaceutical: 
The film is considered an excellent 
package for medical sutures and 
for radiation sterilization. Barrier 
strength, controlled rigidity, 
chemical inertness, and transpar- 
ency are among its properties. 

Chemicals: This chemically-in- 
ert film is considered ideal for 
tackling such difficult packaging 
jobs as the containing of iodine 
and paint color pigments. It is 
being used in a variety of ways in 
the chemical field and is especially 
popular as a handy container for 
hair creams and hand lotions. 

Paper lamination: The film’s 
high adhesion makes it suitable 
for application involving paper 
lamination. This includes protec- 
tive lamination of identification 
cards, maps, pictures, blueprints, 
documents, and other items. The 
excellent bonding of the film to 
paper and card stock results in 
internal delamination of the paper 
when the film is peeled from the 
stock. Semi-rigid fabrications re- 
sult from film-paper laminations 
using heavy paper. When properly 
fabricated, these constructions will 
hold liquids in large quantities— 
including oil. Skin packaging, a 
relatively recent development, af- 
fords full visibility to print, 
tamper-proof packages, and pro- 
tection from moisture. The film 
can be written on with wax or 
marking pencils. 

Printing: Converters and fabri- 
cators can now supply this film in 
printed form. Both lettering and 
designs can be applied to bags, 
sheets, and film rolls in seconds. In 
some instances, printing can be 
done with standard office dupli- 
cating equipment. 

Military packaging: The resist- 
ance of Scotchpak to preserva- 
tives, oil and grease, and corrosion 
inhibitors contributes to its use in 
the military packaging field. 


SURVEY OF FILM AND SHEETING 


Other applications of the film 
are in the toy, hardware, and con- 
struction fields. One of the film’s 
newest applications is the packag- 
ing of liquid soap used in toy 
bubble wands. It can also be used 
to safely contain metal hardware 
parts packaged either dry or in 
protective oil. 





THE POLYOLEFINS 





The market for polyethylene film 
and sheeting continues to grow at 
an accelerated pace. Good tensile, 
tear, and impact strength, unusu- 
ally good performance at low 
temperatures, low moisture vapor 
permeability, low density (and 
therefore high area yield factor), 
plus the fact that the film is odor- 
less and tasteless have all contrib- 
uted to the popularity of the mate- 
rial. Since a major market for 
polyethylene film is in packaging, 
a more thorough discussion of this 
area can be found on p. 492. In- 
dustrial markets, however, have 
also increased in importance. 
Agriculture and construction, in 
particular, stand out; the former 
is discussed in detail on p. 108, the 
latter on p. 493. 

Polypropylene, a newer entry to 
the family of plastics film and 
sheeting, also has much to offer: 
high yield due to low specific 
gravity; high tensile strength; 
high-temperature resistance; low 
moisture transmission rate; good 
abrasion resistance; and excellent 
flex life. A more detailed discus- 
sion of polypropylene film and 
sheet will be found on p. 145. The 
material .is available as _ cast, 
blown, or oriented film. To date, 
greatest interest in the film has 
been shown in the areas of food 
packaging and electrical insula- 
tion applications. The film can 
also easily be laminated to many 
other materials. 





THE STYRENES 





Modified styrene sheet 

Methods of manufacture: Cal- 
endering or extrusion. 

General properties: A family 
of materials covering a range of 
fair-to-good impacts, with hard- 
ness and tensile generally de- 
creasing with increasing impact. 


They are characterized by good 
processing and excellent forming 
properties. 

Processing: Can be formed by 
any of the conventional vacuum 
forming techniques, and can be 
machined on standard machinery; 
parts can be easily joined by ce- 
menting. 

Applications: Refrigerator and 
freezer liners, machine housings, 
cases and boxes, toys, decorative 
panels, display units, etc. 

Colors available and methods 
of finishing: Available in a broad 
color range, mostly opaque but 
some translucency in the lower 
impact range. Can be embossed, 
printed, and gold-stamped. 


ABS polymer sheet 

Methods of manufacture: Cal- 
endering or extrusion. 

General properties: A family of 
materials covering a range of 
impacts from fair to excellent. In 
general, hardness and tensile de- 
crease with increasing impact. 
High heat distortion, good chemi- 
cal resistance, good flexural 
strength, and improved weather 
resistance. 

Processing: Easily formed by 
standard vacuum forming tech- 
niques; particularly suited for 
deep-drawn parts; can be ma- 
chined, punched, or sewn. Parts 
can be easily joined by cementing, 
if desired. 

Applications: Automotive parts, 
tote boxes, machine housings, 
luggage cases, household appli- 
ance parts, decorative panels, 
display items, toys, chemical re- 
sistant ducting, etc. 

Colors available: Wide range 
of opaque colors. Can be em- 
bossed, printed, and _ gold- 
stamped. 


Oriented polystyrene film 
and sheet 


Methods of manufacture: Ex- 
truded sheet is stretched in two 
directions under carefully con- 
trolled temperature conditions. 
This stretching orients the mole- 
cules in the directions of stretch, 
greatly increasing the strength 
and flexibility of the material. 

General properties: Clear- 
transparent material available in 
sheets and rolls from one to 
twenty mils thick. Good tensile 
strength; fair burst and tear 
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strength. Remains flexible at 40° 
F. below zero and is unaffected by 
temperatures up to 180° F. Di- 
mensionally stable under wide 
range of temperatures and hu- 
midities. 

Excellent resistance to weak 
acids and weak alkalies. Good re- 
sistance to strong alkalies and 
vegetable oils. Generally soluble 
in aromatic or chlorinated hydro- 
carbons. Film has _ intermediate 
water vapor permeability and high 
gas permeability. 

Processing: Oriented polysty- 
rene film and sheet is commer- 
cially printed, laminated, slit, 
sheeted, die cut, folded, and pres- 
sure or vacuum formed. Film is 
heat sealable on automatic ma- 
chines. Sheet can be sealed by a 
combination of heat and mechani- 
cal means, on semi-automatic ma- 
chines. Can also be sealed by 
solvent, emulsion, and latex type 
adhesives. 

Packaging applications: Present 
packaging applications fall into 
three areas: 1) packaging film; 
2) thermoformed containers; and 
3) folded packages. 

Packaging grade film is used 
extensively for package windows, 
as for sliced bacon. Exceptional di- 
mensional stability, moisture and 
grease resistance, high clarity, and 
low cost make this film a natural 
window material. Oriented poly- 
styrene film is used commercially 
for produce prepackaging. The 
relatively high oxygen and car- 
bon dioxide transmission rates 
and the relatively low moisture 
transmission rate, combined with 
the film’s moisture resistance, 
make it an excellent produce pre- 
packaging film. Many other prod- 
ucts can be successfully packaged 
in oriented polystyrene film. 

Oriented polystyrene sheet is 
thermoformed into various pack- 
age shapes. Transparent lids and 
domes are used in combination 
with paper and aluminum to pack- 
age a variety of products. Blister 
packages, unit portion packages, 
trays, and formed containers with 
heat-seal lids are some of the 
packaging applications of thermo- 
forming grade sheet. 

Oriented polystyrene sheet can 
be automatically folded to form 
clear plastic trays. These trays are 
used to package products requir- 
ing maximum product visibility. 
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Because of its high rigidity, rela- 
tively thin gages of this sheet 
material may be used for this ap- 
plication. 

Non-packaging applications: 
Because of its transparency and 
dimensional _ stability, oriented 
polystyrene is used for a special 
photographic film base, for printed 
and formed signs and displays, and 
as a lamination to impact styrene. 
It is also used for printed place 
mats, light shielding, and metal- 
izing. 


Styrene foam film 


New on the horizon is an ex- 
truded low-density polystyrene 
foam (Dyna-Foam Corp., Ellen- 
ville, N. Y.), available as sheet, 
film, lay-flat tubing, or laminated 
to paper or other substrates. The 
material's advantages include its 
satin finish, its cushioning charac- 
teristics, its chemical inertness, 
and its thermal insulating charac- 
teristics. A film 10 mils thick will 
produce a temperature differential 
of 60° F.; it has a K factor of 0.24. 
The sheet and film can be formed 
by vacuum or pressure (although 
matched metal dies are recom- 
mended); the material softens and 
is formable at about 220 to 230° F. 
Sandwich heating is recom- 
mended. The foam can be glued, 
laminated, heat sealed, slit, die 
cut, sheeted, and has been suc- 
cessfully run on some types of bag 
making machines, as well as 
equipment for making spiral 
wound containers. Its potential 
applications include: bags, cups, 
food containers, pipe coverings, 
corrugated boxes, gift wraps, fold- 
ing cartons, trays, platforms, box 
inserts, displays, bath mats, pro- 
tective liners, and party favors. 





THE VINYLS 





PVC and PVCAc 

Practically all vinyl film and 
sheeting sold commercially today 
is produced by calendering, cast- 
ing, or extrusion. The term vinyl 
as used in this article covers both 
polymers and copolymers, includ- 
ing polyvinyl chloride (PVC) and 
polyvinyl chloride-acetate copoly- 
mers (PVCAc). 

As for surface finishes, plasti- 
cized vinyl film and sheeting is 


supplied in a matte or glossy fin- 
ish which is imparted by the cal- 
ender roll or by subsequent fin- 
ishing rolls. Various decorative 
finishes such as taffeta or linen 
can also be obtained with special 
embossing rolls. By press lamina- 
tion it is possible to supply 
matte or highly polished rigid 
film and sheeting up to %-in. 
thick. Both plasticized and rigid 
vinyl film and sheeting are read- 
ily embossed during calendering 
or in subsequent operations. 

Plasticized calendered viny! film 
and sheeting: Following are the 
general characteristics of this 
class of materials. 

General properties: Plasticized 
calendered vinyl film and sheet- 
ing are characterized by moderate 
tensile strength, high elongation, 
good tear strength, low water ab- 
sorption, and moderately good 
chemical resistance. For specific 
applications, one or two of these 
properties may be maximized 
through special formulations. 

Processing: Plasticized vinyl 
films can be sewn, heat-sealed, or 
electronically sealed; special films 
can be coated with pressure- 
sensitive adhesives. Sheetings can 
also be heat-sealed or electroni- 
cally sealed, and special formula- 
tions can be coated with pressure- 
sensitive adhesives. They can also 
be formed easily and accurately 
by conventional 
techniques. 


thermoforming 


Applications: Film—raincoats; 
shower curtains; window shades; 
draperies; table covers; wall cov- 
ering; closet accessories; inflat- 
able toys; baby pants; and protec- 
tive covers. Sheeting—upholstery; 
swimming pool liners; women’s 
handbags; luggage; clear auto 
seat covers; convertible rear win- 
dows; and inflatable toys. Lami- 
nates—construction and ball park 
tarpaulins; pool covers; boat cov- 
ers; etc. Vinyl in construction is 
discussed on p. 493. 

Colors available: Plasticized vi- 
nyl films and sheetings have a 
wide range of transparent, trans- 
lucent, and opaque colors. 

Rigid vinyl calendered film and 
sheeting: Following are the gen- 
eral characteristics of the rigid 
unplasticized materials (including 
those that contain from 87 to 97% 
resin, as well as straight PVC 
resins). 
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General properties: Rigid vinyl 
film and sheeting have good di- 
mensional stability, high tensile 
strength, low water absorption, 
good-to-excellent chemical resist- 
ance, and flame-resistance. Spe- 
cial sheeting formulations also 
impart excellent light stability. 
Straight PVC film has, addition- 
ally, higher heat-distortion and 
chemical resistance. 

Processing: The rigids can be 
cut, machined, and punched into 
such intricate articles as drafting 
instruments; they can be vacuum 
formed into signs, displays, relief 
maps, lighting panels; they can 
also be sealed to another rigid 
vinyl or to other plastics with 
solvents or cements; they can be 
overlaminated. 

Applications: Overlaminating 
printed credit cards; place mats; 
wall coverings; and decorative 
laminates. Forming material for 
signs, displays, 
(formed or 


lighting panels 
corrugated), relief 
maps, and toys. Rigid sheeting for 
recording disks; shower doors; 
industrial safety windows; lamp- 
shades; drafting instruments: 
credit card and playing card core 
stock; and lining for industrial 
tanks. Straight PVC rigid film as 
tape bases, in packaging, and in 
electrical insulation applications 
requiring chemical resistance. 
Available colors: The range of 
translucent and opaque colors 
available for the rigid vinyls is 
virtually unlimited. 
transparency, 


Degrees of 
however, become 
limited with increasing thickness. 
Plasticized and rigid cast vinyl 
film has the following 
characteristics to offer: 


special 


General properties: Cast vinyl 
film is designed for applica- 
tions requiring high-gloss clarity, 
chemical inertness, and resistance 
to moisture vapor and common 
gases. It is extremely tough, hav- 
ing excellent tensile and _ tear 
strength, and high elongation. 

Processing: Heat-sealing—im- 
portant in the manufacture of 
furniture covers, bags, etc.—is the 
most commen fabricating process 
used on cast vinyls. Cast film is 
also readily vacuum formed. 

Applications: Laminated con- 
structions (e.g., military barriers 
and cheese wrap); an overlay film 
on unit food packages; furniture 
cover material; and “skin packag- 
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ing” for irregularly shaped items 
such as hardware parts. 

Available colors: Practically all 
cast vinyl] film, rigid and nonrigid, 
is clear, although work is pres- 
ently being done on perfecting the 
use of colorants in the casting 
process. 

Extruded viny! film and sheet- 
ing: Extrusion of vinyl chloride 
and vinyl chloride-acetate resins 
into film and sheeting is a com- 
paratively new field; in fact, much 
of it is still in the experimental 
stages. The resin compounds used 
to extrude viny] film and sheeting 
have basically the same composi- 
tion as those used for calendering. 

Plasticized vinyl film made 
from this process is noted for its 
outstanding resistance to aging 
and sunlight. It also has good 
moisture-vapor transmission, ten- 
sile strength, tear strength, heat- 
sealability, clarity, and printabil- 
ity, and can be readily laminated 
to other materials. 

The major market for extruded 
vinyl film is, of course, packaging. 
The material has been particu- 
larly successful in the commercial 
packaging of such products as 
paper goods, textiles, and hard- 
ware. It is not used for food 
packaging. 

When extrusion of rigid vinyl 
sheeting becomes commercially 
practical, it should find use in 
packaging, laminates, lighting 
components, etc. 


Polyvinylidene chloride 
copolymer film 

Methods of manufacture: Poly- 
chloride copolymer 
resins are mixed with the neces- 
sary plasticizers and stabilizers, 
extruded, supercooled, and ori- 
ented into a thin film. 

General properties: The film 
has excellent chemical resistance, 
will not support combustion, ab- 
sorbs practically no water, and 
has very low water and gas 
permeability. 

Processing: The film is heat- 
shrinkable and may be _heat- 
sealed in the lighter gages. The 
best seals are obtained by using 
high-frequency electronic-sealing 
methods. The film may be lami- 
nated with adhesives 


vinylidene 


to other 
materials, may be printed, and 
may be fabricated into casings, 
tubing, and bags. 


Applications: The film is ex- 
tensively used in _ applications 
where low water and gas trans- 
mission rates are desirable, such 
as packaging candies, processed 
and frozen meats, cheeses, baked 
goods, nuts, and cookie dough. 
It is often used as a cap-lining 
material because of its excellent 
chemical resistance. 

Colors available: Polyvinyli- 
dene chloride copolymer film is 
available in a range of clear 
transparent, translucent, and 
opaque colors. 


Polyvinyl! alcohol film 


Methods of manufacture: Band 
casting. The plastic base material 
with its modifiers is dissolved in 
water. This solution, with other 
chemicals added, is controlled for 
viscosity and temperature and 
then deposited as a wet film on 
a large moving belt and dried. 

Types: There are two types of 
PVA film; namely, standard and 
cold water soluble. The standard 
type is made from the higher- 
molecular-weight type resins and 
is generally plasticized with glyc- 
erine. The cold water soluble 
(CWS) type film is made from 
internally plasticized resins or 
low-molecular-weight resins. 

General properties: PVA film is 
impervious to oils, fats, and waxes 
and has a zero transmission rate 
for oxygen, hydrogen, helium, and 
nitrogen. The water permeability 
is necessarily rapid, because of 
the film being made in water. 
PVA film has tensile strength 
which averages about 10,000 p.s.i. 
before stretching but has shown 
tensile strengths of more than 
50,000 p.s.i. after stretching to 5 
times the original length. The 
elongation of unstretched PVA 
film may vary from less than 10% 
to more than 600%, depending 
upon the plasticizer content and 
humidity. PVA films have excel- 
lent sunlight stability and have 
stood up in a Fadeometer for over 
1000 hours. The refractive index 
ranges from 1.49 to 1.53. The aging 
qualities are excellent with no 
yellowing. Color is slightly yellow 
to colorless. 

Processing: PVA film readily 
heat-seals and may be laminated 
to other films, papers, etc. 

Applications: The standard film 
is used as a release agent in the 
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molding of polyester resins and 
vacuum bag molding. The cold- 
water soluble film is used as a 
water soluble packaging film and 
barrier coating. 

Finishes: Can be made with a 
satin finish on one side of the PVA 
film and a glossy finish on the 
other side. 


Polyvinyl! fluoride 


Also new on the market is a 
polyvinyl fluoride film (Teslar, E. 
I. du Pont de Nemours & Co., 
Inc.) that has excellent weather- 
ability and thermoformability plus 
high mechanical strength and re- 
sistance to chemical attack. It 
offers high flex life over a broad 
temperature range, high tensile 
strength, outstanding resistance to 
thermal degradation, high dielec- 
tric strength and heat sealability, 
and excellent dimensional stabil- 
ity. 

It is available in glossy, satin 
finished, and pigmented types, in 
widths of 42 to 50 in., and in thick- 
nesses of %, 1, 2, 3, and 4 mils. 
Area factor is 140 sq. ft./lb./mil. 

The properties of PVF film have 
already suggested broad possibili- 
ties in the building industry, 
where it can be used as a tough, 
durable surface for prefabricated 


POLYETHYLENE FILM 


Total use of polyethylene film in 
1959 topped the 330 million Ib. 
mark, a 90 million lb. increase 
over the previous year and double 
the average annual growth of this 
material over the past seven years. 
Since 1952, consumption of poly- 
ethylene film has increased a full 
1000 percent. About 250 million 
lb. of polyethylene film went into 
packaging applications in 1959. 
The value of polyethylene in 
packaging is derived from its 
combination of superior strength, 
flexibility, excellent moisture- 
barrier properties, chemical resist- 
ance, soft texture, visibility, and 
printability. Then, of course, there 
is its economy. Through a combi- 
nation of high yield plus low cost 
per pound, polyethylene is firmly 
established as the lowest cost 
transparent flexible film. 


*Based on data submitted by Union Carbide 
Plastics, Div. Union Carbide Corp 
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metal surfaces and in home build- 
ing as an attractive, durable finish 
for wooden or plastic panels. A 
service life (maintenance-free) of 
20 years under outdoor exposure 
is claimed. Other applications 
include: agricultural glazing, in- 
dustrial and decorative tapes, spe- 
cialized electrical applications, in- 
dustrial packaging, outdoor signs, 
and grease-resistant laminations. 


Oriented cast vinyl 

A % and 1-mil oriented PVC 
film cast on special equipment is 
now available (Reynolds Metals 
Co.). Chief market so far devel- 
oped is household wrap where the 
film is claimed to have superior 
“cling.” The wrap is marketed in 
rolls of 9- and 12-in. widths. 
The oriented film has a tensile 
strength of about 12,000 p.s.i., com- 
pared to 6000 p.s.i. before orient- 
ing. It is heat shrinkable and is 
suggested for bundling (e.g., 
wrapping several units in one 
package; when the film is shrunk, 
it gives a tight, strong wrap). 


References 
Consult the Subject Index for 
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films and sheeting. See also the 
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FOR PACKAGING* 


Most all polyethylene film used 
in packaging at present is the con- 
ventional, low-density type made 
from resins with branched mo- 
lecular configuration produced by 
high-pressure methods. Further 
broadening the potential of this 
remarkable film are the medium- 
density resins, also made by the 
high-pressure process, and linear 
type resins produced by low-pres- 
sure methods. 

Bags and pouches: Polyethylene 
film has found major use in pack- 
aging as a material for bags and 
pouches. The leading end-use area 
at present is fresh produce pack- 
aging—some 70 million lb. of poly- 
ethylene film in 1959. Other 
end use areas—and these are con- 
tinually growing—include the 
packaging of textile products, rack 
and counter merchandise, candy, 
dry grocery products, and such 
perishable foods as meats and fish. 
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One of the markets to open up 
most recently for polyethylene 
film is frozen food. The film has 
proved an ideal package for in- 
dividually frozen (IQF) fruits and 
vegetables. The recent introduc- 
tion of films which combine high 
impact strength with excellent 
gloss and clarity should expand 
the use of polyethylene in this 
fast-growing industry. 

Overwraps: Most important 
key to polyethylene’s future end- 
use pattern lies in automatic 
overwrapping — and significant 
progress was made by polyethy- 
lene in overwrapping during 1959. 
At the start of 1960, as many as 
six machinery manufacturers of- 
fered commercial machines which 
were being widely used to wrap 
with polyethylene film. These ma- 
chines have greatly minimized 
past problems associated with 
handling and sealing. 
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The new wrappers have met 
with a particularly enthusiastic 
reception in the paper-products 
industry. This industry grew from 
a virtual non-user of polyethylene 
film in 1958 to a user of over 5- 
million lb. in 1959. 

In addition, polyethylene wrap- 
pers have experienced notable 


success in the baking industry, a 
relatively small user of polyethyl- 
ene film, and in textiles, third larg- 
est polyethylene film market. 
Other uses: Polyethylene film, 
because of its flexibility, barrier 
properties, and economy, is es- 
pecially valuable as a material for 
liners for boxes of pears and ap- 


ples, for cartons containing bever- 
ages, and for drum and shipping 
cases. 

Another important use for poly- 
ethylene film is in laminations. Its 
excellent heat sealability plus its 
strength, flexibility, barrier prop- 
erties, and low cost make it a de- 

(Continued on p. 496) 


POLYETHYLENE IN THE CONSTRUCTION INDUSTRY* 


As a basic material extruded 
without special attention to clarity, 
slip, block, gloss, or other char- 
acteristics which have become so 
much a part of packaging industry 
requirements, polyethylene film 
fits the needs of construction—a 
smaller, but significant, market. 

Extruded as above, polyethylene 
film is cloudy, tough, and possesses 
excellent barrier properties. In 
addition, it is lightweight, rugged, 
easy to handle and install. Be- 
cause these properties are ideally 
suited to many construction appli- 
cations, the material has had little 
difficulty adapting itself to the in- 
dustry. 

In many applications (temporary 
building enclosures, for example), 
it performs tasks which previously 
had been economically impractical. 
In others, it has won favor because 
its properties enable it to do a bet- 
ter job than previously accepted 
materials. 


*Prepared by Spencer Chemical ( 
City 5 0 


o., Kansas 


From the standpoint of signi- 
ficance as a film market, the con- 
struction industry ranks a far-dis- 
tant second to packaging. However, 
its consumption of some 25 million 
lb. of film in 1959 represents a rela- 
tively short development period in 
an industry considerably more 
limited in its possible uses. Predic- 
tions are that the next three years 
will see a steady broadening of 
present uses and a construction 
film market of some 35 million Ib. 
per year by 1963. 

Polyethylene film used in con- 
struction can be separated into 
two general categories: “incorpo- 
rated” and “utility.” The first des- 
ignates applications in which the 
film becomes an integral part of 
the structure or slab. The latter 
describes services the film per- 
forms during construction (it does 
not, however, become a part of 
the finished product). 

In “incorporated” uses, poly- 
ethylene film is used primarily as 


a moisture vapor barrier and 


VINYL IN THE CONSTRUCTION INDUSTRY 


Yiny] film and sheeting provide a 
wide choice of building materials 
to today’s construction industry. 
Architects and designers can select 
from an ever-lengthening list of 
products that offer both functional 
and esthetic benefits. It is obvious 
that these benefits are being rec- 
ognized, consumption of 
vinyl film and sheeting for these 
products reached an estimated 30 
million lb. in 1959. Thus far, ap- 
plications have been mainly con- 
fined to building interiors, but we 
can expect suitable exterior prod- 
ucts to be developed in the not too 
distant future. 

Asa moisture vapor barrier, vinyl 
film is outstanding, having low wa- 
*Asst. Product Sales Mgr., Ultron_vinyl film 


and sheeting, Monsanto Chemical Co., Spring- 
field 2, Mass 


since 
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ter vapor transmission, good aging, 
low burning rate (self-extinguish- 
ing), and excellent chemical resist- 
ance. For this reason, it now is 
used in built-up roof decks. In this 
application, a light gage, pig- 
mented film is adhered to a steel 
or wood roof deck; over this is 
laid insulation material and finally 
moppings of hot asphalt. The low 
burning rate of the vinyl film in 
this system brings about more fa- 
vorable fire insurance rates over 
similar systems employing other 
types of moisture vapor barrier 
materials. 

Fibrous glass insulation, faced 
with light gage viny] film, is widely 
used under roof insulation in in- 
dustrial buildings. This same com- 
bination is also used as insula- 


waterproofing membrane for con- 
crete in basements (both walls 
and floors), in crawl spaces, and in 
slab-on-grade construction. Film 
used under concrete serves a dual 
purpose. It not only prevents the 
absorption of ground moisture by 
the concrete, but also prevents the 
seepage loss of water from the raw 
concrete mixture, producing a 
tougher, stronger slab. Generally, a 
4-mil thickness of natural poly- 
ethylene is used in these applica- 
tions. Because of its tear resistance, 
polyethylene film can be easily 
punctured and fitted closely 
around electrical outlets and 
plumbing which are laid prior to 
pouring concrete. The film can 
then be sealed around the pipe 
with pressure-sensitive tape. 
There are a number of above- 
grade vapor barrier applications for 
polyethylene, particularly in home 
construction. These include apply- 
ing the film (generally 2-mil) to 
the “warm” side of floors, ceilings, 
(Continued on p. 497) 


By NORMAN A. HARRIS* 


tion wrapping for air conditioning 
ducts as well as for heating ducts. 

Heavy gage vinyl sheeting is 
commonly used as a flashing mate- 
rial in areas not exposed to ex- 
terior weathering such as under 
windows and doors. This use is 
finding acceptance in residential 
construction. 


Decorative vinyls 


The largest uses of film and 
sheeting in the construction indus- 
try fall in the areas that can take 
advantage of the practically un- 
limited styling possibilities of 
vinyls. Wall and floor areas have 
received the most attention and an 
extensive line of products based on 
the vinyls has been created. 

(Continued on p. 501) 
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Machining vs. molding 


By GEORGE C. CARLYON* 


WW eine: a given thermo- 


plastic part can be produced more 
economically by machining or 
molding depends on many criteria, 
of which quantity is only one. 
There is a break-even point in 
volume above which molding is 
clearly cheaper than machining. 
But that threshold varies consid- 
erably from part to part. Depend- 
ing on design of the part, machin- 
ing may prove to be the cheapest 
process even for runs of 200,000; 
conversely, molding may some- 
times prove to be cheaper for 
runs as small as 100 parts. 

The following design factors 
move the break-even point be- 
tween machining and molding 
toward molding as the more eco- 
nomical process: Small part size, 
intricate contours, abrupt changes 
of contour, contours in several 
planes, and integral components 
or inserts. 

The following factors move the 
break-even point toward machin- 
ing as the more economical proc- 
ess: Large part size, close toler- 
ances, hard-to-mold designs (e.g., 
blind holes, reverse tapers, inter- 
nal threads, undercuts, threads 
across parting line), frequent de- 
*Vice President, Manufacturing 


Cadillac Plastic & Chemical Co 
Detroit, Michigan 


sign changes, early delivery re- 
quirement. 

In deciding whether to machine 
or mold, several factors must be 
considered in determining the 
break-even point. One of the 
principal factors is the cost of 
molds (beginning at $200 for a 
simple bushing and running up to 
$5000 or more for a complex 
multiple cavity mold). Another 
is the labor required. For ma- 
chined parts labor costs are essen- 
tially constant and tooling costs 
almost negligible. On parts made 
by an automatic screw machine or 
punch press, the labor costs are 
also negligible and the principal 
cost factors become simply the 
cost of the stock and the amount 
of stock removed as waste. 


Quantity 

In arriving at a break-even 
point, the following quantities are 
recommended as minimum eco- 
nomic molding runs for various 
part designs, based on current 
practice under average conditions. 

100-500: For parts up to % oz., 
of relatively simple contour, but 
which would require several ma- 
chining setups, such as a wide 
flanged, square wire coil form, or 
a cross-hatched clear acrylic lens. 


(A number of molders are now 
specializing in short run orders of 
this type, using miniature mold- 
ing machines and single cavity 
molds.) 

1000: For parts up to 2% oz., 
such as roller guides, idler wheels, 
tooth gears. Automatic 
machining should be considered 
for parts involving turning, mill- 
ing, or cut-off, whenever quantity 
exceeds 500. 

Individual runs of 1000, where 
total run exceeds 10,000: For 
larger short order parts, rerun 
with enough frequency to amortize 
the mold over the total run—such 
as combination gears, switch parts, 
or electronic insulators. 

2500: For somewhat more com- 
plex parts, such as bushings with 
integral clips, produced in “fam- 
ily molds.” (Molders specializing 
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Production of simple nylon part 
sketched above is costed by three 
methods in Table | below 





TABLE |: Cost breakdown on a simple spool type part made of nylon; 
all tolerances are non-critical, held to normal variations 





Machining 


Conventional machine shop. In- 
cludes tools and setup time cost 
of $35 and material, nylon, and 


labor 


100 $ 77.30 
200 89.60 
300 100.90 
400 110.20 
500 121.50 

1,000 173.00 

2,000 281.00 

3,000 390.00 


Automatic screw machine shop, 
includes tool and setup time, ma- 
terial, and labor 


100 $103.80 
200 114.40 
300 123.42 
400 131.52 
500 143.00 
1,000 190.00 
2,000 280.40 
3,000 380.50 


Molding 


Catalog price of short-run spe- 


cialist, includes molds, setup 
time, labor, material 
100 $209.50 
200 224.00 
300 236.50 
400 251.00 
500 265.50 
1,000 290.50 
2,000 386.00 
3,000 481.50 
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FABRICATING AND FINISHING 


in this technique insert a single 
cavity for the short run part into 
a regular multiple cavity base 
being used to run another part.) 
5000-10,000: For TFE-fluoro- 
carbon pieces, regardless of size, 
since compression molding is 
used, followed by sintering. For 
medium-tolerance parts, such as 
dovetail-shaped bearing slides, 
machining may be required. 
20,000: For 
extra-close 
than +0.003 for 1 in. or less plus 
+0.001 for each additional inch in 


length or diameter.) 


molded to 


tolerances 


parts 


(closer 


20,000-50,000: For parts with 
hard-to-mold contours requiring 
molds with cams, or requiring 


hand labor during molding cycles 
(blind holes, reverse tapers, in- 
ternal threads, threads on parting 
line, undercuts, etc.) 

200,000: For parts such as thrust 
washers, idler wheels, 
pins which can readily 
be produced from rod stock by 
automatic screw machine. 

200,000: For parts which can be 
produced readily flat strip 
by blanketing or punching, such 


as thrust washers, horseshoe clips, 


spacers, 
roller, or 


from 


electric coil ends. 

In deciding whether to use auto- 
matic machining or punching, the 
principal the 
amount of waste involved in part 
design. Labo: tooling costs 
per piece are virtually negligible. 
On round bearings or 


limiting factor is 


and 


shafts or 
symmetrical spacer strips, involv- 
ing virtually no stock removal, 
automatic machining is practical 
for almost runs. On 
parts requiring a great deal of 
stock removal as in extra large 


unlimited 


holes or sharp changes of contour, 
or a wasteful stamping pattern as 
in odd-shaped spacers, the maxi- 
machine 
considerably 


mum economical run 


would be reduced 


from the figures cited above 


Design of parts 

In addition to the quantities in- 
volved, the second major factor in 
reaching a break-even point is the 
design of the part. 

In addition, perfectly concentric 
and most eccentric shapes, balls 
and _ teardrops, almost 
impossible to mold, regardless of 
mold design. (Limited success has 
been obtained in molding these 


etc., are 


shapes in the rough and machin- 


MACHINING VS. MOLDING 


ing or centerless grinding to toler- 
ances. This method seems to be 
justified primarily for the semi- 
commercial newer plastics, where 
stock shapes are not yet readily 
available. ) 

On the other hand, some shapes 
are virtually impossible to ma- 
chine to accurate tolerances. These 
would include those with intricate 
recesses or external contours, 

stepped 
such as a gear 
backed on one side by a circular 
plate which is in turn backed with 
another gear. 

Acrylic hearing aids and den- 
tures which must match closely 
the convolutions of the human 
part, are often molded one at a 
time with plaster or 


numerous planes and 


surfaces, etc., 


temproary 
molds. (Routine contact lenses are 
usually machined from cast rod.) 
Complex missile parts are often 
molded, regardless of the limited 
quantities, by molders specializ- 
ing in premium short runs. 
Three to 25 acrylic or other 
transparent parts with complex 


first or second surfaces (some- 
times internally decorated) are 
most economically produced by 


hobbing—press embossing with a 
heated brass die or hob. Below 
three, machining may be cheaper; 
above 25, molding. For signs or 
insignia with intricate internal 
patterns or raised lines, hobbing 
may be practical for up to several 
hundred pieces. (Like the various 
kinds of short run molding, hob- 
bing is an art practiced by only a 
few specialists in the nation.) 

Lead time: Machined parts have 
the advantage of requiring a short 
lead time. Since the setup usually 
takes but little time, they may 
sometimes even be obtained over- 
night, if required. Lead time on 
moldings, on the other hand, is a 
minimum of 3 weeks and usually 
closer to six. Most of this time is 
required for the design and con- 
struction of the mold. 

Design changes: Changes in part 
design can be made during the 
run of a machined piece with vir- 
tually no extra cost or design 
change. Any change in a molded 
part will add considerably to the 
cost of the run. If the change in- 
volves a decrease in dimensions, 
the mold will have to be reworked 
or a new mold required. 





Non-toxic 


Crystal clear 


Glass-smooth surface— 
easy to clean. 


Inert—highly resistant to 
chemicals 


Strong and flexible 


Can be sterilized 


Available from Y%”" to 
22" internal diameter 


VINYL TUBING . . 





When quality is the prime consideration...Use 





When tubing of the very finest quality is needed, you'll want MAYON PURE 
. @ product resulting from 12 years of constant research. A 
tubing of such fine quality it is being used the world over in leading hospitals and 
research laboratories. Unequalled for handling foods, chemicals, milk, beverages, 
and cosmetics. SAMPLES, CATALOG PAGES, AND PRICES UPON REQUEST. 


MAYON PLASTICS 


415-17TH AVE. NORTH 


HOPKINS, MINNESOTA 
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SHEETS -RODS-TUBES 


AUTHORIZED PLEXIGLAS DEALER 


PLEXIGLAS ® POLYETHYLENE e¢ VINYLITE 
LUCITE ® NYLON ® PHENOLIC 
ACETATE © TEFLON @ FILON FIBERGLASS 
POLYSTYRENE © BUTYRATE @ CEMENTS 


AUBURN FABRICATING DEPT. 
Hotel, Bank, Store Interiors 
Merchandising Displays 
Chemical & Plating Tanks 

Oil Level Gauges 

Sight Gauges 

Signal Lenses 


Machinery Guards, Windows 
Truck, Cab, Bus Windows 
Boat Windshields 

Airplane Windows 
Dividers—Showcase 

Special Boxes 

WRITE FOR CATALOG E-2 


FROM THE AUBURN SIGN DEPT. 
SIGNS: Outdoor, Directional, Name Plates, Room Numbers, Edge Lighted for 
Hotels, Institutions, Stores, Banks, Rail Depots, etc 
MOLDED LETTERS—FORMED LETTERS: for making your own signs. All sizes 
,” to 48” 

Write for Sign Circular 


SERVING THE PLASTIC NEEDS OF COMMERCE AND 
INDUSTRY . INSTITUTIONS . ARCHITECTS 






Ss : 
auburn té fo} E- 5-3 ifom -lalelial-1-lalale) 


4914-24 South Loomis St., Chicago 9, Illinois 


IMPROVED PRODUCTS 
THROUGH IMPROVED SURFACE FINISHES 


Chromium plating adds superior finish and durability 





to 


@ embossing rolls @ press plates 


@ molds @ casting drums 


@ press rams @ press platens 


write for specialized information 


CHROMIUM CORPORATION OF AMERICA 


100 Park Avenue, New York 17, N. Y. 
PLANTS 
Cleveland . 


CRODON 


Chicago 


Waterbury ° 
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PE-Packhaging 


(Continued from p. 493) 


sirable material for combination 
with paper, foil, cellophane and 
other plastic films. 


Basic advantages 

Polyethylene boasts one of the 
highest yields per pound among 
transparent films. This, plus its 
low cost per pound, gives poly- 
ethylene important economic ad- 
vantages. 

The excellent mechanical prop- 
erties of polyethylene film give 
the material its unusual tough- 
ness. The film has high resistance 
to rips and tears, even where heat 
sealed. 

Polyethylene has 
shelf life 


facturers of paper products. It 


unexcelled 


a big plus for manu- 


gives top product protection afte: 
long storage periods. It does not 
dry out, embrittle, split, or lose its 
strength. Polyethylene also stays 
soft and flexible at sub-zero tem- 
peratures, the main reason for its 
increasing acceptance in the 
frozen food industry. 

Among the most important end- 
use advantages of polyethylene 
film are its moisture- and gas- 
transmission properties—a facto 
which is especially beneficial in 
packaging. The 
permeability rate of 


fresh-produce 
high gas 
polyethylene film, of course, pre- 
cludes its use in some other pack- 
aging applications. Gas barrier 
properties improve, however, as 
the resin density is increased. 

Polyethylene film does not ab- 
sorb water even in high humid- 
ities. It will not shrink or expand. 

Polyethylene film is noted for 
its chemical inertness and is used 
extensively for lining chemical 
shipping containers. Only a few 
chemicals such as strong oxidizing 
agents will affect it. Also import- 
ant is the odorless and tasteless 
nature of polyethylene. The prop- 
erties help make the film ideal for 
the packaging of foods and drugs. 

While adequate in most cases, 
the grease- and oil resistance of 
polyethylene film is not as high as 
that of several other flexible pack- 
aging materials. Here too, how- 
ever, the higher density films 
represent significant barrier im- 
provements. 


FILM AND SHEETING 


PE-Construction 


(Continued from p. 493) 


and side walls, and as flashing 
around windows before the instal- 
lation of other enclosing materials, 
such as wallboard and flooring. 

In applications such as_ those 
outlined above, polyethylene film 
has made substantial inroads on 
markets for waterproof building 
paper. One contractor 
that, because polyethylene film is 


estimates 


easy to install and does not require 
gentle handling, it saves 50% in 
time and labor in replacing con- 
ventional building papers. Another 
states that the use of polyethylene 
in a $20,000 home costs about $65, 
as compared with $80 cost for 
equivalent materials. Properly ex- 
truded so that it is free from pin- 
holes and blemishes and is of uni- 
form gage, polyethylene film 
meets the moisture barrier re- 
quirements of the Federal Hous- 
ing Administration and 
Specification UUP-147B. 


Federal 


Utility applications 

“Utility” uses, where polyethy- 
lene film does not become a part 
of the finished structure, have 
given it a spectacular role in the 
construction industry. The sight of 
multi-story construction projects 
totally enclosed in polyethylene 
seldom fails to attract attention 
Such use of film for construction 
enclosures has practically elimi- 
nated the term “building season,” 
snce it permits work throughout 
winter months with 
slowdown. 


minimum 
Sunlight can enter 
without glare, and natural heat 
retention (which usually gives a 
15 to 20 degree d'fference between 
inside and outside temperatures) 
enables jobs, such as_ concrete 
pouring and plastering, to continue 
without interruption. 

Several home contractors are 
known to be experimenting with 
“air houses” made from polyethy- 
lene film. These are air-supported 
structures similar to those made 
from vinyl and coated materials. 
These bubble-like structures are 
spread over a building site and in- 
flated with air. They can be used 
for thawing out a building site, for 
storage of building materials, or 
for enclosing an entire house while 
construction is in progress. The 
economics of such an operation can 


SURVEY OF FILM AND SHEETING 








CLEAR RIGID EXTRUDED VINYL FILM & SHEET 


Both-Sides Polished, '/. mil to 20 mil, 22” to 48” width 
For Packaging, Metallizing, Laminating, 
Vacuum-Forming, Blister Packaging, Skin Packaging 


CLEAR CALENDERED VINYL FILM & SHEET 


Semi-Rigid to Soft — 


2 mil to 20 mil, 36”, 48”, and 54” widths 
Stocks in New York and Los Angeles 


Also—PVC Film for Inflatables, Embossed Foam PVC. 
Embossed Bead PVC, Made-up PVC products. 


ROBECO (mtu. 


25 East 26th Street, New York 10, N.Y. MUrray Hill 3-7500 




















PLastic STAMPINGS 


WASHERS °* SPECIALTIES * GASKETS 
. Phenolics 


Nylon 





Vinylite 
Fibre 
High Impact 
Polystyrene 


Polyethylene 
Acetate 
Delrin 
Glass Base Phenolics 


Industrial Formica 





Linear Polyethylene 


PLASTIC STAMPING CORP. 


2216 W. Armitage Ave 


* Chic 


Milwaukee, Wisconsin: 12300 West Adler Lane 
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electronically 
welded 


(HEAT SEALED 





Complete 
y Fabricating Facilities 


Skilled Designing 
1 Departments 





Highly Competent 
y Engineering Techniques 


Three good reasons why “Fabrico” 

| industrial plastic engineers ore 
way ahead in the research, de- 
sign and fabrication of electron- 
ically welded plastic film and 
sheeting for industrial applica- 
tions 


| 
| inflatables: 


for industrial uses, advertising, 
display purposes and 
air mattresses, etc. 


protective covers: 


for machine tools, appliances, 
tank liners and similar items 


° 
| 





We Invite Your Inquiries 


manufacturing Corp. 
1716 W. Division * Chicago, Ill. 
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be seen in the estimate by one 
contractor that working efficiency 
of his carpenters drops some 50% 
in unenclosed winter construction 
operations. 

Another application which util- 
izes polyethylene’s moisture bar- 
rier properties is as an overlay 
blanket for curing concrete. The 
function of an overlay is to allow 
slower (and thereby tougher) 
“setting-up” of the concrete. Poly- 
ethylene replaces paper, burlap, 
and straw in this application, elim- 
inates the need for wetting down 
burlap and straw, is easier to han- 
dle, and has more re-use potential 
than paper. The highway depart- 
ment of Iowa and the State of 
Minnesota have both included 
polyethylene film (either natural 
or opaque white) in their specifica- 
tions for curing blankets. 

Other utility uses for polyethyl- 
ene include temporary coverings 
for all types of construction mate- 
rials and equipment. One con- 
tractor, faced with the prospect of 
earth slides in a large excavation, 
covered the sides of the project 
with large sheets of polyethylene, 
keeping them dry and preventing 
them from slipping. 

The distribution pattern for 
polyethylene film used in the con- 
struction industry seems to fit the 
pattern established for other in- 
dustry materials. Film is available 
at nearly all lumber yards and re- 
tail and wholesale building supply 
dealers. It can also be obtained by 
mail order. Because of this distri- 
bution pattern, it is difficult to pin- 
po'nt how much and what type of 
material goes into specific anpli- 
cations. Generally, 2- and 4-mil 
material is used in barrier applica- 
tions and 4- and 6-mil material in 
enclosures and covers. 

Standard widths available start 
at 3 ft. and then run from 4 ft. in 
even numbers up to 32 feet. Widths 
of 40 ft. are also available. It should 
be noted that the increased avail- 
ability of wider widths of poly- 
ethylene film, allowing faster, 
easier installation, has been a factor 
in the over-all growth of film use 
in construction. In addition to na- 
tural coloration, films are avail- 
able in black, white, and 
aluminized. The latter three are 
used in outdoor applications for 
more resistance to ultra-violet 
degradation 





ACE 
PLASTIC 
EXTRUSIONS 





SHAPES - CHANNELS 
SPLINES - PROFILES 
CORNER MOLDINGS 
RODS-TUBES 


IN THESE PLASTICS 


ACRYLICS « ACETATE « BUTYRATE 
STYRENE @« POLY CARBONATE 
POLY PROPYLENE e METHYL STYRENE 
ETHYL CELLULOSE e POLYETHYLENE 
VINYLS — ELASTOMERIC AND RIGID 


/®\FAST DELIVERY 


Write. wire, phone for Bulletin _E 
samples and prices or send specifications, 
blueprints for immediate quotation. 


ACE PLASTIC COMPANY 


91-62 Van Wyck Expressway 
Jamaica 35, N.Y. 
JAmaica 3-5500 
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‘Kodapak Sheet — 
versatile as the alphabet...” 


Says Al Wuttke, Baldwin, N.Y., plastic letter former, sign builder: 
“‘For my money—in the outdoor sign business—Kodapak Sheet pays off.’’ 


BML EMT ITIITTL 









CCustone-made signs have a new alphabet (and 


economy), thanks to letters formed from Kodapak 
Sheet. Extruded Kodapak II is heat-formed over 
raised wooden ABC’s, positioned in matrices accord- 
ing to sketch, then painted in a wide variety of colors. 


The result: made-to-order signs of good dimen- 
sional stability, resistant to sun, snow, and smog 
without loss of sparkle. 


Kodapak Sheet 


Kodapok"’ is a trademark for Eastman's plastic sheet 


Why Kodapak II? Because this versatile cellulose 
acetate butyrate sheet forms easily, weathers well, 
has good dimensional and chemical stability. ‘These 
same properties make it an ideal choice for point- 
of-sale displays, striking packages—dozens of other 
applications which can help your business. 

For further information about Kodapak call our 
representative or write: 


EASTMAN KODAK COMPANY 
Cellulose Products Division, Rochester 4, N. Y. 


Sales Offices: New York, Chicago, Atlanta. Sales Representatives: Cleveland, 
Philadelphia, Providence. Distributors: San Francisco, Los Angeles, Portland, 
Seattle (Wilson & Geo. Meyer & Co.); Toronto, Montreal (Paper Sales, Ltd.) 
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Here is a versatile thermoplastic sheet material 
that forms to any shape in sharp detail — and 
still answers the basic design problems of tough- 
ness, beauty and economy. Used as a tool for 
advanced thinking, U.S. Royalite makes new, 
modern product designs practical. Check these 
advantages: (1) Royalite is extra tough to 
resist hard knocks and scrapes, is impervious 
to grease and oil, nonrusting and unaffected 


United States 


2682 


F 


YALITE PL/ 


North Pulaski 


Rd 


Chic 


1go 39 


by most chemicals. (2) Royalite molds cleanly, 
without seams or sharp edges to snag or chip. 
(3) Royalite gives you new textured beauty in a 
wide range of colors built in to last. (4) Royalite 
is extra light, making portable products even 
more portable. (5) Royalite is economical to 
use. Advanced fabricating techniques permit its 
wide use on popular-priced items. Send for free, 
file-size specifications booklet. 


Rubber 

















Vinyl-Construction 
(Continued from p. 493) 


Vinyl wall coverings, sold as roll 
goods, are offered in numerous 
constructions and in countless pat- 
terns and textures. Laminates con- 
sisting of vinyl combined with 
backings of paper, scrim, or non- 
woven webs are the most popular, 
although unsupported goods can 
also be used. The permanence and 
washability of these products make 
them extremely desirable in insti- 
tutional and commercial construc- 
tion. Their use in _ residential 
building is favored in bathrooms, 
kitchens, and hall areas. 

For the vast “do-it-yourself” 
market, a printed, light gage 
vinyl film containing pressure- 
sensitive adhesive is extremely 
popular. Offered in attractive pat- 
terns and available in department 
stores, super markets, etc., it is 
readily accessible. In addition to 
wall covering, it is used on 
counter tops, shelves, and window 
valances. 

Vacuum formed rigid vinyl, sim- 
ulating brick and other stone tex- 
tures, cover wall areas in living 


rooms, kitchens, halls, etc. This 
product is easily installed by sim- 
ple techniques and is inexpensive. 


Laminates 

For both new construction and 
remodeling, the use of pre-finished 
wallboards has resulted in the de- 
velopment of vinyl faced gypsum- 
board, plywood, hardboards, and 
metals. Vinyl/gypsum is particu- 
larly desirable due to its low cost 
and ease of application in addition 
to eliminating the added cost of 
painting or paperhanging after in- 
stallation. Vinyl/plywood and 
vinyl /hardboard are being used in 
pre-fabricated and mobile-home 
construction. Vinyl/metal lam- 
inates are suitable for kitchen cab- 
inets, wainscoting, shower and 
bathroom enclosures, and counter- 
tops, just to name a few uses. 

Vinyl film has played a dramatic 
part in the development of new 
flooring materials. Today’s flooring 
manufacturers cffer beautiful tiles 
and roll goods created by back 
printing light gage clear film 
which is overlaminated to vinyl 
sheeting and/or a felt base. Roto- 
gravure multicolored patterns such 





as spatter, marble, cork, etc., bring 
new high styles due to the excel- 
lent printability of vinyl. 

Clear film is also laminated to 
printed sub-strates to lock in and 
protect the printed surface. One 
such product is offered with a 
pressure-sensitive backing for 
light duty floor areas, 

Countertop materials composed 
of vinyl/paper laminates and 
vinyl /vinyl laminates are, in some 
cases, replacing high-pressure 
laminates due to cost advantage 
and attractive styling. The durable 
wearing properties plus ease of in- 
stallation also add to their desir- 
ability. Foamed vinyl with a 
printed film overlay has also been 
developed for this application. 

Translucent rigid vinyl lighting 
panels form ceilings of stores and 
offices, offering controlled light 
transmission. Being unplasticized, 
this material has very low flamma- 
bility and is usually acceptable to 
fire underwriters. 

Very light gage rigid vinyl cov- 
ering acoustical ceiling tile is being 
introduced. The benefit of this 
product over painted tile is pri- 
marily its lower cost. 
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by 

LAMART 
Laminators of 
films, fabrics 
and metallized 
products in 
rolis to 60” 
wide! Standard 
and custom 
combinations. 





Lamart Laminations have a variety of 
excellent physical properties and can be 
fabricated by many methods to meet 
your specific applications. 


Write or phone for free samples — swatch book 


: | Lamart *$> Corporation 


16E Richmond St., Clifton, N. J., GRegory 2-6262 


* REGISTERED OUPONT TRADEMARK 
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° Slup-aTube ,0crrradces 


for Wind Tunnel, Pressure or Vacuum Measurement and Control, 
Electronic Harness, and Liquid or Gas Distribution Systems 


@® CUSTOM PROFILE EXTRUSIONS 


e LARGE DIAMETER TUBING 
in STYRENE, METHACRYLATE, ACETATE, 
POLYOLFIN, VINYL and BUTYRATE. 


Bulletins Available with Valuable Engineering Data 

. including 2-page chart showing comparative prop- 
erties of all common thermoplastic compounds. Write 
today for your FREE copies of Jessall Strip-a-Tube 
Bulletin and general extrusion literature. 


For Custom Service . . . send us your specifications, 
your part prints or simply your ideas. Our creative 
engineers can translate your ideas into practical designs 
and efficiently produced plastic extrusions that exactly 
meet your requirements. 





°PLASTICS 


Division of THE c.ecteic FLT, Jstorace BATTERY COMPANY 


KENSINGTON 23, CONNECTICUT 
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Always a 
dependable Source! 


CONTACT... 





/ 


TEFLON BY 
Yew 64-page Catalog VINYLITE Vv 


and Price Schedule 
Catalog lists complete specifications, dimensions, P 0 LY 5 T Y R 3 N 3 Vv 
colors and prices of industrial and decorative 

plastic sheets, rods, tubes, etc. — either cast, ex- w 0 LY E T H Y L E N E Vv 


truded, molded or laminated. Plastic coatings and 
fabrication supplies are also included. _ BO 


Commercial Plastics and Supply Corp. ' 
690 Broodway, New York 12, N. Y For the Electronics Industry FABRICATION DIVISION 
Gentlemen: we also stock Our Comco Division is a complete custom serv- 
MELAMINE, SILICON jee for the precision fabrication of both thermo- 
’ 


plastic and thermosetting plastic materials. Parts, 


EPOXY LAMINATES assemblies and products are produced to exact 
— VULCANIZED blueprint specifications. Write for details! 
FIBRES AND COMCO PLASTICS, Inc. 


98-34 jamaica Ave. Richmond Hill 18, N.Y. 
FISH PAPERS Virginia 9-9000 


\\ SS COMMERCIAL 


TP Sf A | 
7 chametes.s000 PLASTICS AND SUPPLY CORP. 
630 BROADWAY, NEW YORK 12, N.Y. 


Newark, N. J., 170 Malverne St. * Pittsburgh 13, Pa., 424 N. Craig St. * Miami, Fia., 3801 N.W. 2nd Ave. * Philadelphia, Pa., 
548 Rising Sun Ave. * Atlanta, Ga., 554 N. Ave., N.W. * New Haven, Conn., 29 Fitch St. 
Branch Warehouses: 
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Please send the following . .. 

(CD 64-pg. Catalog & Price Schedule “Hq. for Plastic” 
0 “Sq. Ft. Converter Chart’ for sheets up to 67” x 102” 
0 Complete Catalog ‘Plastic Properties’’ (16 pg 
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WE’RE MOVING INTO OUR FIFTH DECADE 





Nixon-Baldwin Chemicals, Ine.. 






























New &@u, plant offers 


widest choice y! vinyl film, 
sheeting, compounds 








Now Ellay can meet all your needs in custom and stock rigid or 


flexible vinyl film and sheet . 


FLEXIBLE AND RIGID VINYLS 
cut to size in widths to 62”, gauges 


from .002 to .040”. 


COMPLETE FACILITIES FOR TOP 
coating, laminating and high quality 
rotogravure printing. 


INDUSTRY'S MOST EXPERIENCED 
technical assistance at your disposal 


for every job. 


PLANT AND FACILITIES GEARED 
to your delivery requirements. 


COMPLETELY-EQUIPPED LABORATORY 


for specialized application require- 


ments and formulations. 





NEW FARRELL CALENDERING MACHINE 
. . the only one in the West! 


. the West’s most modern plant 


Ellay also is geared to fill all your needs 
in both standardized and custom pel- 
letized vinyl compounds for extrusion 
and injection molding. Write, wire or 
phone Ellay. Our sales engineers are 
at your service. 


Eh 


ELLAY RUBBER CO., INC. 

1200 SOUTH CENTRAL AVENUE 
LOS ANGELES 21, CALIF. 
RICHMOND 8-5501 
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perfect uniformity 


your assurance ol 





fewer rejects, lower costs 


Uniformity ... that’s what counts 
on your production line! And you 
can depend on Raritan Plastics for 
uniform, high quality in polyethyl- 
ene film sheeting for vacuum form- 
ing. Quality-control gives you that 
that 


extra margin means profits. 


RARITAN 


product you need for profit! 


TRANSPARENT ° 





PLASTICS has the 


TRANSLUCENT ° 


* High impact polystyrene, poly- 
ethylene and other plastic sheets 
for vacuum forming, fabrication, 
general industrial application. 


e Light to heavy gauge sheets and 
or rolls cut or slit to size. 


e Custom lamination of plain, in- 
dustrial or decorative material. 


e Extruders of ribbed polyethylene 
for floor covering. 


OPAQUE 


World Celebrated Rockettes of Radio City Music Hall 


better products, 





RARITAN PLASTICS CORP. ison set esses Fo vewm Forming 


1 Erie Street, Paterson 1, New Jersey - N. J. Phone ARmory 8-2000 + N.Y. Phone CHickering 4-1285 
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A new fact-filled Modern Plastics’ Market and Media 
Data File—conveniently arranged and easy to use—puts 
at your finger tips the specific information you need to 
ALSO AVAILABLE help you market successfully. 

This file describes the plastics market—what the market 
buys—what it makes—what it wants to read. It gives you 


MODERN PLASTICS the primary categories into which Modern Plastics edi- 


torial matter and articles are divided among the three 
groups responsible for shaping the future of plastics. A 
ENCYCLOPEDIA ISSUE survey of Modern Plastics circulation is included in the 
two basic areas of the plastics market—the plastics indus- 
USERSHIP STUDY. try itself, the basic materials suppliers, the processors who 
mold, extrude and otherwise fabricate plastics materials— 
Ask your Modern Plastics representative and the “end-users” in many different industries. Also in- 
cluded are circulation figures, break-downs of editorial 
matter, readership studies by independent researchers— 
study involving over 1500 respondents examples of how Modern Plastics alerts its readers to new 
: trends and developments. All very useful, useable mate- 
rials, ready at a moment’s notice in detail or summarized 
“capsule” form. Ask your Modern Plastics representative 
for your file. 


MODERN PLASTICS 


A BRESKIN PUBLICATION —Authority of the Field for Thirty-four Years uty @ 


Other Breskin Publications: MODERN PLASTICS ENCYCLOPEDIA—MODERN PACKAGING—MODERN PACKAGING ENCYCLOPEDIA 
Offices: New York 575 Madison Ave.; Chicago 6 h 





for detailed information on this 











620 N. Michigan Ave.; Cleveland 3537 Lee Rd.; Los Angeles 6535 Wilshire Bivd.; Atlanta 1722 Rhodes 
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POLYPENCO 
Slit” 






Stock Shapes—for rapid, low-cost 
fabrication 
POLYPENCO Nylon and 
NYLATRON® GS 
POLYPENCO Teflon} TFE 
POLYPENCO Q-200.5 
(cross-linked styrene) 
POLYPENCO K-51 Penton 
POLYPENCO polycarbonates 





Molded Parts—FLUOROSINT* TFE 
fluorocarbon base composition 
NYLASINT® cold pressed 
and sintered nylon parts 


@ When it comes to the really demanding jobs for 
industrial plastics—where deviation from the highest 
uniform quality may mean trouble—it pays to specify 
POLYPENCO. Solve your problems of in-plant produc- 
tion and end-product reliability today with the consistent 
high quality of POLYPENCO plastics, processed for uni- 
formity in physical, chemical and electrical properties. 


And you can get POLYPENCO Nylon, Teflon and other 
engineering materials in the widest range of stock shapes 
and sizes available . . . to produce your finished part. 


Nationwide warehousing gives you immediate delivery, 
and the most up-to-date technical data and engineering 
help are always available to help you get the most prac- 
tical, economical results. Write for the name of your 
nearest supplier. 


The Polymer Corporation of Penna. 
Halex Corporation 

Molding Resins Division 

Whirlclad Division 


subsidiaries and divisions of 


THE POLYMER CORPORATION 


Reading, Pennsylvania 


Export: Polypenco, Inc., Reading, Pa., U.S.A. 


*Trademark of The Polymer Corporation 
tDuPont trademark for fluorocarbon resins 
*Hercules Powder Co. trademark for chlorinated polyether resins 








..» Where the house-mark is undeviating quality! 


NYLATRON® GS 
Nylon Molding Powders 





CORVEL® 
Fusion Bond Finishes for 
the WHIRLCLAD® coating system 
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Extrusions b 


NYLROD*..KELROD*..TUBES...SHEETS 


CARMER's top-flight engineers meet the challenge of the 
+ '60s with the skill and knowledge to provide CARMER cus- 
tomers with superlative products—better products. 


KEL -F 
NYLON 
TEFLON 


















CAR MER offers its famous stock of extruded ‘‘Nylrod’’ and 
‘“Kelrod”’ rods and tubing...as well as...sheeting, and... 


KEL-F Kel-F special plasticized material available in all 
lengths, many stock diameters, 22 colors available. 


NYLON Nylon Rod ground or fabricated to your specific, 
most exacting tolerances. All lengths, many stock diameters. 


TEFLON 100 FEP Teflon 100 FEP is lower priced than regu- 
lar Teflon spaghetti. Any coil or straight lengths at cus- 
tomer’s option...many stock diameters 


Teflon® 100 FEP... 
Now priced lower than regular Teflon spaghetti ! 


® 
Regietered Tresemerk Send for brochure and price /ist. 


Bi EINER OE, 


er 
CARMER 


ie 
INDUSTRIES INC. 


22 North 26th Street ¢ Kenilworth, New Jersey 


As part of its overall facilities, canmen is fully 
equipped to fabricate rods, tubing end sheets into intri- 
cate machined parts. For wire insulation, cARMER 
provides small diameter tubing (spaghetti) in Teflon, 
Kel-F and Nylon. 
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Data Sheet 
CAMPCO 


Thermoplastic 
sheet and Film 


Campco Sheet and Film has demonstrated exceptional qual- 
ity and dependability in thousands of applications. The data which 
follows indicates the characteristics and qualities of each type, en- 
abling you to match them with the requirements of your product. 
If further information is desired, we shall be glad to supply it. 


STYRENES 

S-540 Styrene—Rubber modified rigid alloy. High impact 
strength and dimensional stability. Low moisture absorption, good 
heat resistance. Vacuum form. Gauges .010” to .187” stock or cus- 
tom sheets. Colors, translucent or opaque. For display, toys, trays, 
packaging, housewares, luggage, housings, cabinets, tote boxes. 

S-300 Styrene—Similar to S-540 but with greater rigidity. 
Good impact strength. 

S-1029 Tripolymer Styrene— High impact, tensile and flexural 
strength at extreme temperatures. Excellent chemical resistance 
and dimensional stability, low moisture absorption. Forms easily, 
machines readily. In smooth or Haircell grain finish, gauges .020” 
to .125”, many colors. For luggage, housings, chairs, ducts, exhaust 
hoods, clock cases. 


ACETATE 

A-130 Cellulose Acetate—Strong and tough. Vacuum or pres- 
sure form. Machines well. In gauges .003” to .060” transparent, 
translucent, opaque, clear and colors. For blister packs, wraps, dis- 
plays, toys, novelties, indoor signs. 


POLYETHYLENE 

PE-200 Linear Polyethylene— Rigid, tough, heat and chemical 
resistant with good dielectric properties. Forms, machines, welds. 
Gauges .020” to .125” custom sheets and rolls. For housewares, con- 
tainers, vessels, electrical products, toys, housing, packaging. 

PE-100 Low Density Poiyethylene—Low melt viscosity, ex- 
cellent chemical and heat resistance. Stable under humidity changes. 
Vacuum form. Processes rapidly. In gauges .015” to .125” gloss fin- 
ish custom sheets and rolls. For housewares, packaging, toys, con- 
tainers, form liners, electronic applications. 


POLYPROPYLENE 

PP-300 Polypropylene— Impervious to stress cracking. Excel- 
lent dielectric properties, chemical resistance, rigidity, strength. 
Heat resistant to 300° F. Low specific gravity. Gauges .010” to 
.250” custom sheets and rolls, variety of colors. For chemical ducts 
and vats, fittings, electrical parts, sterile items. 

Campco engineers will gladly work with you on any problem 
involving the use of these materials. Write or phone today. There 
is no obligation, 


CAMPCO division of 


CHICAGO MOLDED PRODUCTS CORPORATION 
2717-M Normandy Avenue, Chicago 36, Illinois * TUxedo 9-6200 


509 






































To LY AE 
Du 


Z 





Ly 


ANCHOR 
PLASTIC 


MS EXTRUSIONS 
to your 


Y specifications 
ge Sf, 


VEW/ 2 Ke 


=PLA STI. ~BRASS®,  PLASTI-KROME®= 


—————_ bright metal-like moldings 
——— yy ‘ASS ngs —— 


SHAPES, RODS, TUBES, FABRICATED PLASTIC EXTRUSIONS 
® No die charge on plain rods or tubes. Others 

usually $65.00—$200.00. 
®@ 19 years precision custom work experience exclusively. 
® 40,000 sq. ft. plant, own tool room & fabricating dept. 
© Cutting service, drilling, punching & forming. 
© Let us quote on your requirements. Ask for Brochure. 


EJ ANCHOR PLASTICS 


Company, Inc. 
36-36 36th St., Long Island City 6, N.Y. 212 RA 9-1494 
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CUSTOM 
FABRICATION . 
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BARRON SIGNS 
& LETTERS - 















New! Low cost tooling for short runs. 
Designs made to your specifications. 
Up to 8 oz. capacity. 

Economical longer runs. 
















@ Complete facilities for fabrica- 
tion of plexiglas, PVC and poly- 
ethylene to meet your specifi- 
cations. 

Distributors of all plastics in 
rod, tube, slab or sheet. 







e@ Distinctive easy-to-read signs 
and letters for shops, stores, 
offices, factories and windows. 
Permanent and easy to main- 
tain. 


WRITE, WIRE OR PHONE FOR PROMPT SERVICE 


BARRON PLASTICS, 


Dept. MP61, 





INC. 


Barron Drive, Cincinnati 15, Ohio 
Telephone: DUnbar 1-3010 





Custom 
Perforating 


—on all types of flexible materials, 
rigid sheets, and foam. 


plastics : 

cotlophone | jf] Sheets and rolls 
paper — 
fabrics up to 72 wide 
rubber 


Whatever your perforating needs, PERrorat- 
ING INpustRiEs has the specialized equip- 
ment and know-how to handle the job. Rely 
on us if you're looking for quality workman- 
ship, prompt delivery, and fair pricing. 

For a quick quotation, write to us and in- 
clude the width, gauge and quantity of ma- 
terial you want perforated—and at the same 
time, ask for your free copy 
of Catalog #57. 





industries, Inc. == 
603 Commerce Road, Linden, New Jersey -W Abash 5-0350 
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DP PROPERTIES 


Specific Gravity 1.30-1.32 
Specific Volume, cubic inch per Ib. 20-23 
Tensile Strength, Ibs. per sq. inch 8000-12000 
Compressive Strength, ibs. per sq. inch 
15000-30000 

Impact Strength, 

ft. Ibs. per inch of notch (Izod Test) 0.40-0.50 
Modulus of Elasticity, Ibs. per sq. inch x 105 4 
Thermal Conductivity )104 cal., 


MACHINING CHARACTERISTICS 


Drilling: High speed vertical drill, 

Tapping: On vertical or horizontal machines. 
Turning: 450 to 600 RPM regulated to surface 
speed of 600'/minute. No special tool materials 
necessary. 

Stamping: Roll leaf method usually used. 


Cutting: Use abrasion cut-off wheels with water; 
polish by hand or tumbling. 

Polishing: Use double spindle buffing lathe 
with soft muslin discs. 

Grinding: Abrasive form wheels for bevels, 
radii, other finishing touches not usually in- 
cluded in rough castings. 

Sawing: Band saw at 1200° to 1500'/minute 
using blower and changing saws frequently 
to cool. 


Marblette Cast Phenolic Resins 


Marblette is a pure, synthetic resin, unlike molding 
powders which are mixed with large amounts of fillers. 
Marblette is sold in sheets, rods, tubes and special 
shapes in forms and colors designated below. 
Jewel-like depth and complete color range enable 
Marblette to duplicate the appearance of such precious 
stones as amber, jade, coral, etc., as well as tortoise 


mottled effects. 


per second, per square cm/1° C. per cm 3-5 


Thermal Expansion 105 per degree C. 8-11 
Specific heat, cal. per degree C. 

per gram. 0.3-0.4 
Heot resistance, °F. 170° 
Water absorption, % by weight, 

48 hours 0.4-0.6 
Volume resistivity, ohm-cms 
(50% relative humidity and 25° C.) 10!2-10!3 
Breakdown Voltage, 60 cycles, 

volts per mil. (instantaneous) 300-450 
Dielectric constant, 10° cycles 5-7 


Tumbling: Wet tumbling for very rough articles; 

dry tumbling is equivalent to ashing and most 

frequently used; grease or wax tumbling pro- 

duces high lustre. 

SHAPES AVAILABLE FROM STOCK 
MOLDS 


Rods: Round, fluted, square, four-leaf clover, 
scalloped, eight-corner “square”, three-leaf 
clover, oval, three point, octagonal, half round, 
quarter round, hexagonal. 
Rectangular shapes * 
Cylinders * 


Sheets and slabs 
Sheets between glass 
—All in wide range of sizes, lengths and/or 
diameters. 

Many open special shapes are also available, 
such as: cutlery handles, kitchen utensils han- 
dies, pipe stems, clock cases, automotive trim- 
mings, furniture trims, lamp parts, jewelry items, 
buttons, many others. 


Since 1929—liquid and cast phenolic resins—epoxy resins 
The Marblette Corporation cicco « oereoit + 10s ances 
37-00 Thirtieth Street, Long Island City 1, N. Y. 


WICHITA °@ 


shell and ivory. 


Marblette can be had in transparent, translucent and 
opaque forms in an infinite variety of plain colors and 





Marblette can be supplied in water-clear form known 
as “Crystle” which is also made in a wide range of 
colors and shades. 


Power Factor, radio frequencies 1-4.5 
Power Factor, 60 cycles 0.10-0.15 
Refractive Index Nd 1,.5-1.7 


Burning Rate Nil 


Effect of Weak Acids No effect 
Effect of Strong Acids None to slight effect 
Effect of Strong Alkolies Decomposes 
Effect of Ageing Hardens & Yellowd 
Effect on Metal Inserts None 
Machining Qualities Excellent 
Clarity Waterclear, Opaque, Translucent 
Color Possibilities Unlimited 


SPECIAL CASTINGS MADE TO CUS- 
TOMERS' SPECIFICATIONS 


If you desire castings which ore not available 
from stock molds, special shapes can be made 
to your specifications, providing draft is all one 
way. Such special molds can be designed and 
produced quickly—within three weeks—aond at 
a cost far less than for any other type mold. 


ENGINEERING SERVICE 


For further detailed information covering any 
of the above, consult the Marblette engineering 
staff which offers its services and counsel to 
help solve your prob- 

lems. Years of exten- iP, 

sive experience with 

all types of production 

problems have quali- 

fied them to assist you. 


Qe 
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Remember! When you buy PLASTICS... 


GIO sets 
CONVENIENCE! 


16 plastic supply centers 
coast-to-coast 


Cadco’s 16 warehouses coast-to-coast 
mean shadow-close convenience. 


Convenience is time-saved. Time is 
money. Cadco convenience saves you money. 









Cadco warehouses slash storage costs, obsoles- 
cence, waste, handling, cutting. 16 sources of 
supply with complete plastic stocks—clear and 
colored—extruded and corrugated sheet, rods, 
tubes, blocks. Eliminate delays due to shortages. 


Get finest quality Cadco manufactured Teflon 
and Nylon shapes. Also . . . Plexiglas—Fiberglas 
—Polyethylene—Cements—Styrene— Vinylite— 
Acetate —Mylar —Resins — Polystyrene—Butyrate 
— Delrin. Cadco quality guarantees best service 
and performance. Maintenance and operating 
costs are held down. 





Invest in Cadco convenience today. 


16 Warehouses—Around the Corner, Around the Country 


WRITE NEAREST ADDRESS OR REQUEST NAME OF DISTRIBUTOR IN YOUR CITY 





Detroit 3, Michigan—15111 Second Ave. Dallas 7, Texas—2546 Irving Blvd. 

Chicago 64, Iilincis—727 W. Lake St. Fort Worth 1, Texas—1400 Henderson 
Cleveland 13, Ohio—3333 Detroit Ave. Houston, Texas—6426 Long Drive 

Cincinnati 10, Ohio—1200 Walnut St. South San Francisco 2, Calif.—313 Corey Way 
Milwaukee 2, Wisconsin—517 N. Broadway St. Indianapolis, Ind.—2505 E. Washington St. 

Los Angeles 57, Calif.—2305 W. Beverly Bivd. Akron 8, Ohio—206 E. Market St. 

St. Lovis 3, Missouri—2111 Olive St. Minneapolis 2, Minnesota—210 South Sth St. 
Kansas City, Missouri— 1517 Grand Ave. Oakland 6, Calif. —949 E. 11th St. 


Write for new Cadco Nylon and Teflon Brochures—General Catalog and Prices 


a eacle CADILLAC PLASTIC and 
¥ CHEMICAL COMPANY 
PLASTICS 
Orvravon of Dayco Corporation (formerly Dayton Rubber) aa 15117 Second Ave. — Detroit a, Michigan 
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Butyrate 
Sheeting 


When superior packaging is needed, wise 
manufacturers and fabricators select JODA 
acetate or butyrate sheeting. These crystal 
clear materials are perfect for skin or blister 
packaging — they are unusually rugged with 
great durability for resisting shelf, handling 


JOSEPH DAVIS PLASTICS CO. “xcsny 5 "WY. Batelay 7-642 












Acetate 
Sheeting 













and shipping wear and their extra clarity 
helps in selling the product they package, 
for “seeing it is half of selling it.” Investi- 
gate the advantages of JODA acetate and 
butyrate and see for yourself how they can 
help solve your packaging problems. 

Write for Brochure PE. 


436 Schuyler Ave. 














PLEXIGLAS 

CELLULOSE ACETATE 

ACETATE BUTYRATE 

POLYSTYRENE 

POLYETHYLENE 
VINYLITE 

Cl siiisilinesibeiaie ts Y MYLAR 


iecrnwksorem ee ee TEFLON 
w — : NYLON AND DELRIN 


RANSILWRAP 


4427 North Clark Street e EDgewater 4-8115 « Chicago 40, Illinois 
Eastern Division: 2741 N. Fourth Street « CA 6-4010 « Philadelphia 33, Pa. 
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The perfect parting agent 
for 
epoxy and polyester resins: 


Polyvinyl Alcohol Film 


Types: Standard, Hot Water Soluble (HWS). 
Thicknesses: 1 to 12 mils. Widths: up to 54”. 


Contact Your Nearest Distributor 


East Coast: P-V-A Industries, 224 E. 38 St., 
New York 16, N.Y. 
Central States: Cadillac Plastic & Chemical Co 
1511 Second Blvd., Detroit 3, Mich. 





South: | Airco Supply Co. of Wichita 


Consistently high quality “aE P. O. Box 828, Wichita, Kan. 
Clear ... durable... economical. 
34” to 6” O.D. 6 ft. and 20 ft. lengths. West Coast: Seaman Products Co., Sylmar, Calif. 


BUSADA BUTYRATE PIPE AND FITTINGS Hastings Plastics Co., 


, . “aE ‘ Santa Monica, Calif 
First choice of many of the nation’s leading firms 
because it’s easier to install, easier to inspect, won’t 
corrode ... speeds liquid flow. 


BEFORE YOU BUY. GET BUSADA’S QUOTATION MONO-SO L ¢ 4 R PORATION 
ary, ind. 
MANUFACTURING Chicago office: oes W. Adams St. 
CORPORATION Pioneers in Band Casting PVA Film 





32-21 Downing Street, Flushing 54, New York 
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XN 
INDUSTRY'S LARGEST PRESS- 
LAMINATED SHEETS 


Standard sheet size 48” x 96”— 
gauges from .050” to 2.0’”—Seilon CR 
Pe Pe eee ee ee 
... S-3HT... ETH... ETH-R... PRO. 








SEILON is the Seiberling trade-name 
for a quality family of rigid thermo- 
plastic sheets. You will find that 
SEILON is easy to form, easy to 
work, and can be welded with ease. 
We will be glad to send you complete 
information. 





Seiberling Plastics Division is 
adaptable to customers’ requests — 
and we will welcome the opportunity 
to consult with you on individual speci- 
fications of properties, gauges, colors 
and finishes for your products. 





CALENDERED 
SHEETS 


Widths to 72”, 


iS 








EXTRUDED SHEETS 





Widths to 48”, gauges from .005” 
to .250”, extruded rolls or 
sheets cut to size. Seilon S-3... 
ETH... ETH-R... PRO. 


calendered rolls or 
sheets cut to size. Seilon 
ee, Fe 
VHI... TIT... $3 





























... S3HT. 


SEILON DESCRIPTIONS AND APPLICATIONS: 


CR — Type | PVC corrosion. 

HI — Type Il PVC corrosion. 

LC — Copolymer vinyl sheets for printing, laminating and 
vacuum forming. 

VHI — Highest impact copolymer vinyl sheets for printing, lami- 
nating and vacuum forming. 


TTT — Highest impact PVC sheets for printing, laminating and 
vacuum forming. 


S-3 — Tough thermoplastic ABS polymer for vacuum forming. 
S-3HT — High heat distortion ABS (220°F @ 264 psi). 


ETH — Extruded polyethylene for vacuum forming; also for fabri- 
cation of corrosion-resisting equipment. 


ETH-R — Extruded rigid high density polyethylene for vacuum 
forming and fabrication. 


PRO — Extruded polypropylene. 








PLASTICS DIVISION 


SEIBERLING RUBBER COMPANY 
Newcomerstown, Ohio « Phone: HYatt 8-8304 






A NAME YOU CAN 
TRUST IN PLASTICS 


44444444 
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ENGINEERING SERVE AND’ PRODUCTION IN 


- PLASTICS 


Plastic Extrusions - Compgession Molding p aciene 
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SHEET,ROLL & SLAB STOCK 


SCRANTON PLASTIC now offers you a variety 
of plastics in film, sheet, roll and slab stock for 

a wide range of industrial applications. Let 
Scranton become your complete source of supply. 
Available in transparent, translucent, or opaque 
—in wide ranges of colors—all thickness: .003” 
to 2”; sheet sizes 18” x 24”; 21” x 51”; 33” x 
46”; 36” x 48”; 36” x 60”; 48” x 

72”; 50” x 72” and 50” x 108”. 

We also have a special line of vinyl sheeting 
made expressly for electrotype molds. 

Prices are determined by quantity, thickness and 
sizes. Let us give you quotations on your 
requirements. Samples supplied on request. 


Scranton Plastic Laminating corp. 


$216-18 Pittston Avenue, Scranton 5, Pa. 





Laminates 





Vinylite (Rigid and Flexible) 





Cellulose Acetate 





Acetate Butyrate 





Polystyrene 





Plexiglas & Acetate with Embedments 





PvC 





Polypropylene 





Polyethylene—Regular 





Polyethylene—High Density 





Propionate 





Nylon 








Delrin 
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Our 
Plastic 
Sheeting 
is 








Let Laminations, Inc., tailor its big Linc sheeting to your special- 
ized needs! 


Flawless-surfaced Linc sheeting is made in widths from 48” to 
54” and lengths from 120” to 144” . . . in 10 mil to 1” thicknesses 
... of polyvinyl chloride and rigid vinyl. 


You can obtain Linc Sheets with pressed polished or matte finishes 
on both sides—or in combination, with one side press polished 
and the other side matte. Only a bare minimum of trimming is 
required. 


To find out more about our big Linc sheets, just send us a brief 
outline of your intended application. 


AVAILABLE FROM STOCK 


e@ Clear and colored sheeting—High and Low Impact PVC in 50” x 120” Sizes. 


@ PRESS POLISHED sheets for graphic arts applications, in sizes up to 54” x 120’. 


EMBOSSED sheets for structural and decorative uses, in sizes up to 48” x 144”. 


LAMINATED sheets with paper, fabric and other embedments, in sizes up to 
54” x 120”. 


LAMINATIONS, INC. 


1008 South Irving Avenue Scranton 5, Pennsylvania 
Diamond 3-7921 





PLASTIC EXTRUSIONS 


CRANE engineers solve intricate design problems and 
cut costs on precision extrusions — rigid or flexible — 
in a wide range of thermoplastics. CRANE in-plant 
material compounding and tooling save time and money. 
Write for brochure showing how CRANE plastic extru- 
sions — custom-made or from stock dies — have been 
serving production manufacturers for fifteen years. 


r~ 
CRANE PLASTICS, we. 


507 Hutton Place, Columbus 15, Ohio 






Read any good 
literature lately? 










There’s a particularly striking page in 
every issue of Modern Plastics Encyclo- 
pedia . . . that refers to a wide variety 
of pamphlets, brochures and other manu- 
facturers’ literature all carefully de- 
scribed in 12 informative pages—and all Find out how CRANE can help solve YOUR 
yours without any charge. problems. Send prints or specifications. 
All you have to do is circle the items 
you want, fill in the reply card and mail. 
You'll get the new literature you want 
pronto. 


A Service of 
MODERN PLASTICS 


A Breskin Publication 
575 Madison Avenue . New York 22, N.Y. 











Improved production tech- 
niques and advanced pre- 
cision equipment are com- 
bined with craftsmanship 
and experience, in Hard- 
krome plating* and mirror 


finishing large casting, pol- 


ishing and laminating rolls. 
Profilometer readings of .5 
microinches are no longer 
unusual at the U. S. Metal 
Coatings Company. 


*Industrial 


Chromium Plating PHONE 


tes on wits: WOM denvice oF AEE ELliot 6-414] 
U.S. METAL COATINGS COMPANY 


a Se Me aleve} iam —leleli-k £-ige, ° Middiesex, New Jersey 
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{Listings do not necessarily cover entire lines of advertisers nor all producers in each category) 
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Fillers for molding compounds 


By RAYMOND B. SEYMOUR* 


F ters vary widely in avail- 
ability, cost, composition, physical, 
electrical, and chemical properties. 
The choice of fillers in the formu- 
lation of molding compounds is 
usually governed by the end-use 
application. Thus, dark fillers can- 
not be considered where light col- 
ored molded parts are required, 
unless large quantities of white 
pigments are used. Likewise, cal- 
cium carbonate could not be used 
in a chemical-resistant grade 
molding compound because it is 
not acid-resistant. 


Purpose of fillers 


Because some fillers cost less 
than the resinous portion of the 
molding compound, they are some- 
times considered solely as extend- 
ers. This is contrary to Dr. Baeke- 
land’s original conclusions relative 
to the importance of fillers (wood- 
flour) in overcoming brittleness. 
Also, those who have paid $10/Ib. 
for a mixture of phenolic resin and 
quartz filler recognize that fillers 
are functional materials which 
make specific contributions to the 
qualities of molding powders. 

Fillers are essential for the pro- 
duction of strong moldings of com- 
positions based on allylic, epoxy, 
melamine, phenolic, or urea resins. 
They reduce crazing, shrinkage, 
coefficient of expansion, and po- 
rosity. The surface appearance, 
strength, resistance to environ- 
ment, and moldability can be im- 
proved by the proper selection and 
use of fillers. 

Fillers may constitute over 90% 
of the mixture, as in the case of 
shell and wood waste moldings. 
As little as 2.5% phenolic resin can 
be used to bind the sand particles 
in the shell molding process. Since 
permanence and high strength are 
required for moldings from mix- 
tures of woodwaste and resin, 
about 10% resin is used. These 
“Chairman, Department of Chemistry, Sul Ross 
State College, Alpine, Texas. Prior to the re- 
vision of this article, every known producer 
of fillers was invited to supply new informa- 
tion All contributions are apgoccinnes " The 
ogre 9g Ae 
edged. The assistance of Ben Borgeson and 


Ina Mae Stewart of Alcylite Plastics & Chem 
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products do not have the flow 
properties of so-called molding 
compounds but they are of great 
importance for the production of 
economical and strong flat or shal- 
low structures such as panels, 
bowls, toilet seats, etc. 

Actually, large proportions of 
fillers to resin are preferred for 
optimum physical properties. The 
optimum amount of resin would 
be that required to coat the sur- 
face of the filler. However, for 
practical reasons, about equal parts 
of resin and filler are used. Mod- 
ern production cycles of less than 
2 min. would be impossible with- 
out the controlled flow and rapid 
cure provided by high resin con- 
tent. 

Regardless of the proportion of 
resin and fillers, the strength is 
dependent on the type of filler. 
However, only a small percentage 
of the optimum strength is attain- 


able. 


Types of fillers 

Most reinforcing fillers are 
fibrous in nature. Non-fibrous cal- 
cium carbonate (chalk), mica, 
clays, diatomaceous earth, and 
pigments are also used to some 
extent. These non-fibrous fillers 
are usually inorganic compounds. 
With the exception of asbestos 
and glass, the fibrous fillers are 
usually organic compounds. A 
classification based on this distinc- 
tion is shown in Table I, (right). 
Each of these fillers will be dis- 
cussed as to form and function in 
this article. 


COTTON FLOCK 


Cotton flock is usually obtained 
by processing cotton clippings or 
by the caustic purification of cot- 
ton linters. Molding compounds 
having medium-impact resistance 
values can be produced by replac- 
ing wood flour with cotton flock. 
The use of cotton flock filler in- 
creases the bulk factor. The im- 
pact values can be varied in ac- 
cordance with the proportion of 
cotton flock to other filler used. 
One of the most widely-used prod- 


ucts of this type has an Izod im- 
pact resistance of at least 0.6 ft. 
Ib./in. of notch. 

Flock-filled phenolic parts have 
good appearance and are usually 
brown or black in color. Other 
colors are obtained readily by 
spraying the molded parts with an 
epoxy resin-based coating con- 
taining a pigment of the desired 
color. 

These products meet the re- 
quirements of military specifica- 





TABLE I: Types of fillers for 
molding compounds 





Organic fillers 


A) Cellulose derivatives 
1) Ground flours 

a) Soft wood flours 
(e.g., pine) 

b) Hard wood flours 
(e.g., maple) 

c) Shell flour 
(e.g., walnut shell) 

Cellulosic fibers 

a) Cotton flock 

b) Alpha-cellulose 

c) Sisal fiber 

3) Comminuted cellulose 
a) Chopped paper 
b) Diced resin board 
c) Creped paper 
d) Pulp preforms 
e) Textile byproducts 

(e.g., macerated fabric) 
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B) Lignin and lignin-extended 
fillers (including ground bark) 
C) Protein fillers 


1) Protein meal 
(e.g., soybean meal) 
2) Keratin (e.g., ground feathers) 
D) Nylon filler 
E) Carbon fillers 
1) Graphite 
2) Carbon black 


Inorganic (mineral) fillers 


A) Asbestos 

B) Mica 

C) Quartz 

D) Fibrous glass 

E) Diatomaceous earth 

F) Clay 

G) Calcium silicate (Wallastonite) 

H) Calcium carbonate (chalk) 

I) Miscellaneous: barium sulfate, 
litharge, silica, etc. 
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tion MIL-M-14F CFI-5. The cost 
of molding powders will vary with 
the flock content. Those with 100% 
cotton flock cost only a few cents 
a pound more than general-pur- 
pose material. Thus, since molding 
costs are fixed to a certain degree, 
molded products with superior im- 
pact values can be obtained at a 
very small premium over the cost 
of general-purpose materials. Cel- 
lulose-filled allylic molding com- 
pounds are classified as DAP 
300655 by S.P.1. 


SHELL FLOUR 


Shell flour is obtained by grind- 
ing walnut, pecan, or peanut shells. 
Walnut shell flour contains a wax 
called cutin which contributes to 
gloss, luster, and moisture resist- 
ance of molding compounds. Shell 
flours also contain lignin and fur- 
fural which aid plastic flow and 
permit a reduction in resin content. 

These fillers are spherical and 
lack the fibrous structure of wood; 
they yield molded parts with 
slightly lower resistance to im- 
pact. These products as well as 
residues from furfural manufac- 
ture may be used as extenders for 
resin adhesives in the plywood in- 
dustry. 


WOOD FLOUR 


Most of the wood flour used as 
filler for molding compounds is 
obtained by the attrition-type 
grinding of soft woods such as 
Douglas fir, Norway fir, ponderosa 
pine, spruce, poplar, basswood, and 
cottonwood. In the grinding proc- 
ess, it is essential that contamina- 
tion from knots, bark, and resin 





eka ical’ 
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spots be held to a minimum and 
that pulverizing be avoided. 

The extent of contamination 
from knots, etc., can be deter- 
mined by extracting with acetone. 
The residue from the acetone so- 
lution should represent less than 
0.2% of the total wood flour. It is 
also important that the moisture 
content be less than 8% and pref- 
erably not over 5 percent. 

Mesh sizes as high as 200 mesh 
have been used in order to obtain 
smoother finish. However, photo- 
micrographs will show that fibrous 
structure can be destroyed by 
grinding to small particle sizes. 

Wood flour has been used widely 
for phenolic molding compounds 
and to a small extent for dark 
opaque urea molding compounds. 
Since the selection of other mold- 
ing compounds is usually based on 
properties not characteristic of 
wood-filled compounds, other fill- 
ers are used for formulation of 
compounds outside the general- 
purpose classification. 

Wood flour-filled phenolic 
molding compounds have an Izod 
impact value of about 0.3 ft. Ib. /in. 
of notch and are described as CFG 
under the military specification 
MIL-M-14F. These products are 
classified as PF 29026 by the So- 
ciety of the Plastics Industry 
(S.PI.) and as type 2 by the 
American Society for Testing Ma- 
terials (A.S.T.M.) under tentative 
specification D-700-55T. 


ALPHA CELLULOSE 


Alpha cellulose is white in color 
and is used as a filler for light- 
colored urea and melamine mold- 


Dimensional stability of 
Phenolics is combined with 
the abrasion resistance of 
nylon by using a nylon- 
flock filler to make a 
Phenolic molding com- 
peund used in the produc- 


tion of precision parts 


ing compounds. This filler is pro- 
duced by a special alkaline 
treatment used in the manufac- 
ture of wood pulp. Molded prod- 
ucts with alpha cellulose as a filler 
have impact values lower than 
that of wood flour-filled phenolic 
molding compounds. 

The arc resistance of filled urea 
and melamine molding compounds 
is superior to that of phenolic ma- 
terials but this is essentially a 
property of the resins rather than 
fillers. The urea molding powders 
are described as grades 1 and 2 by 
AS.T.M. and UF 27026 by S.P.I. 
The corresponding alpha cellulose- 
filled melamine compounds are 
classified as A.S.T.M. types 1 and 
7 and S.P.I. No. MF 26025. 


SISAL FIBERS 


Sisal fibers 2 to 5 ft. long and 
0.005 to 0.020 in. in dia., are ob- 
tained from the leaves of the trop- 
ical shrub agave. It is customary 
to chop these fibers in % to % in. 
lengths for use in molding powder. 
These fibers may be used alone or 
with wood flour to produce an in- 
expensive molding powder with 
moderate impact resistance. 


CHOPPED PAPER 


Molding powders with paper 
fillers are usually produced by the 
impregnation of the sheet with 
resin. The dried impregnated sheet 
is then cut into fragments. Dried 
resin board is made from sheet 
stock based on a process using a 
suspension of pulp and resin. 


SOYBEAN MEAL 


This product is produced by 
grinding the bean residue after the 
extraction of oil. The partial re- 
placement of wood flour by soy 
bean meal decreases the moisture 
resistance of molded parts. 


LIGNIN FILLERS 


Lignin fillers are obtained by 
grinding the bark of Douglas fir 
trees or by extending wood flour ' 
with derivatives of lignosulfonic 
acid. Lignin is the natural binder 
for cellulose in trees and may be 
used as a partial replacement for 
resin in molding powder. 

The use of these fillers has been 
proposed for molding powders with 
long flow. These dark colored fill- 
ers with small percentages of resin 
have been used in wood waste type 














TABLE Il: Comparative properties of molding compounds with various fillers’ 





Impact Specific Moisture Mold Mold - Chemical Resistance 

Filler resistance Cost gravity resistance shrinkage ability Color resistance to heat Total 
100-mesh pine 5 9 9 6 x 10 9 5 6 66 
80-mesh fir 6 9 9 6 8 10 8 5 6 66 
100-mesh walnut shell 4 9 9 7 6 10 7 5 6 63 
Cotton flock 7 3 9 5 8 8 8 4 6 58 
Alpha-cellulose 6 4 9 4 & 10 10 4 6 61 
Macerated fabric x 2 9 5 8 6 6 4 6 54 
Fir bark 5 10 9 6 7 10 7 5 6 65 
Soybean meal 3 10 9 3 6 7 7 3 5 53 
Nylon 7 1 10 6 1 6 8 4 6 49 
Dacron 9 1 10 6 5 7 9 6 6 59 
Orlon 9 1 10 6 5 7 9 7 5 59 
Carbon black 1 5 5 9 8 6 1 7 7 49 
Asbestos floats 6 8 4 9 9 8 7 7 8 66 
Mica 3 6 4 10 9 4 9 7 7 59 
Quartz 4 1 5 10 9 7 9 9 10 64 
Diatomaceous earth 3 6 5 9 9 5 9 7 7 60 
Chalk 3 10 4 9 9 3 10 7 8 63 
Glass fiber 10 1 4 9 9 4 6 7 9 59 
Sisal fiber 6 8 9 5 8 8 9 4 6 62 
No filler 2 5 10 3 3 2 5 7 5 48 
‘ Index values from 1 to 10 have been assigned, with 10 being most desirable. Values have been given equal weights in arriving at totals. 





molding. Some products have been 
molded from simple mixtures of 
lignin filler and derivatives of lig- 
nosulfonic acid or furfural. 


MACERATED FABRICS 

Macerated fabric is produced by 
cutting various types of clean cot- 
ton cloth into small pieces. As in 
the case of moderate impact mate- 
rials, various impact values can be 
obtained in accordance with filler 
content in molding compounds of 
this type. Military specification 
MIL-M-14F includes CFI-10, 
CFI-20 and CFI-40 with minimum 
Izod impact resistance values of 
1.0, 2.0 and 4.0 ft. lb./in. of notch 
respectively. CFI-20 corresponds 
to A.S.T.M. class 5 and S.P.I. class 
PF29006. The higher impact-re- 
sistant material corresponds to 
A.S.T.M. Class 6 and S.P.I. class 
PF25406. The melamine molding 
compound classified by S.P.I. as 
MF30058 and A.S.T.M. as Type 3 
(D704-56T) contains chopped cot- 
ton cloth filler. 

Products with a macerated fab- 
ric filler have a high bulk factor. 
The molding powders are not free 
flowing and are usually preformed 
before use. Products correspond- 
ing to CFI-20 are also available as 
flame-proof compositions meeting 
the requirements of Military spec- 
ifications MIL-P-10420 Class 5. 
In some instances, the textile is 


524 


impregnated with resin and dried 
before maceration. The use of 
chopped cotton cord as a filler 
yields the highest impact of this 
type molding compound. 

Possibly because of the intro- 
duction of many new plastics, new 
processing techniques, and meth- 
ods, the average molder tends to 
forget the many advantages of the 
high-impact work horse of the 
plastics industry. A properly pub- 
licized announcement of a new 
product having the properties de- 
scribed by CFI-20 would cause a 
sensation in the molding trade. Yet 
products with these properties 
have been available for years at 
unusually low prices. They can be 
used satisfactorily in many appli- 
cations where higher priced mold- 
ing compounds have been used 
injudiciously. 

SYNTHETIC FIBERS 

Because of fifty years of excel- 
lent service with general purpose 
and cotton fiber filled phenolic 
molding compounds, there is little 
incentive for using synthetic fiber 
with these resins. Developments 
of this type have been associated 
with newer products with better 
profit margins. 

Reinforced phenolic molding 
compounds filled with nylon 6/6 
are available. Nylon 6/6 is sup- 
plied both as a flock and as a 


chopped fabric. Nylon-filled phe- 
nolic molding compounds are tough 
but exhibit greater shrinkage dur- 
ing molding than general-purpose 
phenolic. While objecting to in- 
herent dark colors, those experi- 
enced in molding thermoplastics 
appreciate the freedom from cold 
flow in these modified nylon prod- 
ucts. The blending of thermoplas- 
tic fibers with a_ thermosetting 
resin, of course, yields a product 
that cannot be classified as either 
a thermoplastic or thermosetting 
plastic material. Yet gears made 
from these products have been 
classified by some users as wear- 
proof, 

Chopped fibers of Dacron (poly- 
ester) and Orlon or Dynel (acry- 
lic) are available commercially. 
Military specifications have been 
developed for allylic molding com- 
pounds with these fillers. S.P.I. 
classifications DAP 22054 and 
DAP 26174 are for Orlon- and 
Dacron-filled allylic molding com- 
pounds. This type product is also 
described as type II by A.S.T.M. 
designation D-1636-59T. 

Military specifications MIL-M- 
14F describes Orlon-filled allylic 
molding compounds as SDI-30. 
These products have minimum 
Izod impact values of 0.5 and 0.3 
ft. Ib./in. of notch respectively. 
Allylic molding compounds, like 
urea and melamine products, have 
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electrical properties that are su- 
perior to phenolic molding com- 
pounds. 


CARBON 

Carbon black exhibits little re- 
inforcing action in molding com- 
pounds and contributes toward 
brittleness as well as dark color. 
In some instances, carbon black is 
specified as a pigment in place of 
black organic coloring materials. 

Carbon filled resins have ex- 
hibited conductance in accordance 
with the amount and type of car- 
bon black used. Products filled 
with graphite and acetylene black 
are better conductors than those 
with channel or furnace black. Be- 
cause graphite-filled products have 
good lubricity, they are used for 
moving parts such as casters. 

Because it has an adverse effect 
on the curing rate with peroxy 
catalysts, carbon is seldom used as 
a filler in allylic or polyester mold- 
ing compositions. In contrast, be- 
cause of its. stabilizing action 
against the effect of sunlight, 
weathering, etc., it is used advan- 
tageously as a filler in dark poly- 
ethylene molding compositions. It 
is also used with butadiene-sty- 
rene copolymers. Its reinforcing 
effect on natural and synthetic 
rubber is well known. 


ASBESTOS 

Chrysotile asbestos is a natu- 
rally occurring fibrous hydrated 
magnesium silicate. It varies from 
4 in. to one in. in length and in 
diameter from microscopic size to 
fine fibers. When the fibrous struc- 
ture is retained, plastics filled with 
asbestos exhibit good mechanical 
strength. Regardless of the fiber 
length, asbestos-filled molding 
powders have good heat resistance 
and electrical properties but are 
inferior to quartz-filled products. 
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Glass (left) and asbestos 
(right) fillers are used in 
the phenolic compound 
from which oil pump gears 
are molded. These gears 
hold their dimensions, have 
long wearing life, cost only 
two-thirds as much as the 
metal 


gears which they 


successfully replaced 


Asbestos, both in the fibrous 
form and as “floats,” has been used 
as a filler for allylic, epoxy, mela- 
mine, phenolic, polyester, silicone, 
and vinyl resins. Military specifi- 
cation MIL-M-14F describes as- 
bestos-filled phenolic molding 
compounds as MFE (electrical 
grade), MFG (heat-resistant 
G.P.), MFH (heat-resistant), 
MFI-10 (medium-impact), and 
MFI-20 (high-impact). The latter 
has an Izod impact value of 2.0 ft. 
lb./in. of notch. This type product 
is described by A.S.T.M. as type 
7, 8, 9, and 10. S.P.I. lists PF 27034 
and PF 29034 for this type product. 
Some of these requirements other 
than impact resistance can also be 
met with other mineral fillers such 
as mica. 

As in asbestos-filled allylic 
resins, composition having an Izod 
impact value of 0.28 ft. lb./in. of 
notch is described as MDG under 
specifications MIL-M-14F. Type 1 
described in the A.S.T.M. tentative 
specification D-1636-59T contains 
asbestos fillers. S.P.I. type DAP 
30024 describes an asbestos-filled 
allylic resin EA 35023 and EA 35033 
describes asbestos-filled polyester- 
alkyd molding compounds. 

Type 2 melamine molding com- 
pound described by A.S.T.M. under 
designation D-704-56T can be 
produced from a blend of asbestos 
and melamine resin. S.P.I. uses 
the designation MF26-35 to de- 
scribe this type product. A com- 
parable material based on a sili- 
cone resin is described as $50023. 


KERATIN PRODUCTS 

Substances such as feathers, 
hoofs, or hog bristles are usually 
calcined before use as fillers. In 
addition to being advocated as a 
partial replacement for wood flour, 
purified keratin has been used as 
a filler for translucent urea mold- 


ing powder. The molded products 
are said to be less brittle than 
those obtained from alpha cellu- 
lose-filled compositions. They may 
be drilled and tapped without 
cracking. 


MICA 


Products having excellent elec- 
trical properties and good heat re- 
sistance are obtained when ther- 
mosetting resins are filled with 
mica. This filler is obtained from 
the mineral muscovite and is a 
complex potassium aluminum sili- 
cate. 

Mica is compatible with and 
readily wetted by most resins. 
Some of the specifications requir- 
ing electrical grade compositions 
such as §.P.I. type PF 23034 and 
A.S.T.M. designated D-700-55T 
type 8 can be met with mica-filled 
products. 

QUARTZ 

Because few resins are as resist- 
ant to destruction at extreme tem- 
peratures, the use of quartz-filled 
phenolic molding compounds has 
been considered for nose cones and 
rocket motor insulation. 

Under these unusual service 
conditions, quartz-filled molding 
compounds have proved to be su- 
perior to products using other 
mineral fillers such as asbestos. 
There is destruction of the surface 
of the plastic during short periods 
of exposure of the quartz-filled 
vhenolic structures at temperatures 
in the order of 5000° F. Yet 75% 
of the thickness of a %-in.-thick 
section will retain much of its 
original properties and thus pro- 
vide both insulation and strength 
in space age applications. 


DIATOMACEOUS EARTH 


Mineral-filled products with a 
lower specific gravity than those 
containing asbestos and mica can 
be produced using diatomaceous 
earth as a filler. This product is 
an amorphous fossil consisting of 
the remains of diatoms. 


CLAY 

Clay is a very finely divided hy- 
drated aluminum silicate, usually 
light in color. It has been used as 
a filler in allylic, polyester, alkyd, 
and epoxy resin mixtures. Physical 
properties of moldings from these 
compositions are not as uniform as 








with other fillers. Apparently the 
inconsistencies are associated with 
differential wetting of the clay 
particles by the resin. 

Resin treated hydrated alumi- 
num silicate pigment is more com- 
patible with resins and is used in 
amounts up to 40% of the resin. 
The clay occurs naturally as a mix- 
ture of two shapes—plates and 
stacks. Refined fractions with a 
high proportion of stacks con- 
tribute to water resistance and im- 
proved physical properties of the 
molded parts. Clay filler is also 
used in vinyl resin compositions. 

FIBROUS GLASS 

Continuous filaments are ob- 
tained when molten glass is passed 
through a small orifice. These fila- 
ments may be used to form rov- 
ings, mats, or woven glass textile. 
The roving, mat, and textile may 
be impregnated with thermoset- 
ting resins. These glass-resin com- 
positions may be cut up to form 
moldable reinforced plastics. 

It is customary to cut the roving 
in definite lengths of %4 to % in. 
and to use these fibers when com- 
pounding resins. Fibrous glass 
filler contributes to stiffness and 
strength even at elevated temper- 
atures. 

The impact resistance will usu- 
ally be dependent on the fiber 
length in the molded part. How- 
ever, extra long fibers may not 
give uniform results since they 
may not become oriented during 
molding. 

The strength and heat resist- 
ance are affected by the type of 
glass fiber and the treatment given 
its surface. Pure silica fibers are 
superior to asbestos and fibrous 
glass as reinforcements for phe- 
nolic compounds used at tempera- 
tures above 4000° F. Glass flake 
has also been used as a filler for 
phenolic resins. 

Fibrous glass is available both 
in electrical and chemical grades 
in various diameters. It is impor- 
tant that the proper grade, size, 
and fiber length be used for spe- 
cific applications. 

Fibrous’ glass-filled phenolic 
molding compounds are specified 
under MIL-M-14F as GPI-100. 
This same specification describes 
SDG and GDI-30 for glass-filled 
allylic molding compounds. 
A.S.T.M. designation: D-1636-597 


types 1 and 3 also describe 
glass-filled allylic molding mate- 
rials. High-impact  glass-filled 
polyester molding compounds are 
described by Type 6 A.S.T.M. des- 
ignation D-1201-59T. 

S.P.1. classifies glass-filled ther- 
mosetting molding compositions 
under the following types: allylic, 
OAP 35057; polyester alkyds, EA 
40806; melamines, MF 40406; and 
silicones, S 50033 and S 50304. 

CALCIUM SILICATE 

High concentrations of a natural 
occurring calcium silicate (Wal- 
lastonite) have been used in poly- 
ester molding compounds. This 
fluffy acicular product is white 
and provides smooth white surface 
and low water absorption. Wallas- 
tonite has also been used as a 
filler with other thermosetting 
resins. Types 1 and 3 described by 
A.S.T.M. designation D-1201-59T 
may contain fillers of this type. 


MISCELLANEOUS 


Various fillers have been used 
with both thermoplastic and ther- 
mosetting molding compounds. 
X-ray opaque products have been 
made with barium sulfate filler. 
Water soluble fillers have been 
used to form lightweight cellulose 
products by water extraction of 
the filler after molding. 

Titanium dioxide and calcium 
carbonate have been used as both 
pigments and fillers. Many other 
specialty products have been pro- 
duced through the proper selec- 
tion of fillers for plastic composi- 
tions. 


Importance of fillers 


The information outlined shows 
that through proper selection of 
fillers, a wide variety of properties 
can be made available. Some of the 
properties that may be anticipated 


Asbestos-filled phenolic 
compound is used to mold 
motor protector parts for 
jet aircraft. This specialty 
material will withstand 
500° F. for long periods of 
time without significant 
change in properties 





are outlined in Table II, p. 524. 
The advantages of the use of vari- 
ous fillers is well known in the 
rubber industry. Because unfilled 
treadstock or mechanical goods are 
almost useless, the user of rubber 
has recognized the importance of 
proper compounding. The increas- 
ing maturity of the plastics indus- 
try and “break-throughs” with 
filled resins has helped develop 
a similar concept in the plastics 
industry. The experienced engi- 
neer is  performance-conscious 
and hence more concerned with 
function than composition. This 
attitude has contributed consider- 
ably to the missile program and 
is essential for survival in the 
space age. 
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Asbestos reinforcements 


By M. S. BADOLLET* 


| * fibrous mineral silicates, 
known by the broad term asbes- 
tos, are unique in their physical 
and chemical properties. Each va- 
riety of asbestos has been fairly 
well evaluated in commercial 
products as fillers and reinforce- 
ments, and their order of import- 
ance in usage may be listed as 
chrysotile, crocidolite, amosite, an- 
thophyllite, and tremolite. 

The availability of asbestos, de- 
gree of purity, and cost are import- 
ant factors for a manufacturer and 
he in turn must obtain sufficient 
advantages to warrant use of this 
mineral when compared with other 
reinforcement materials. 

Chrysotile. Chrysotile, the most 
widely used industrial asbestos, 
is a hydrous magnesium silicate 
having a_ sheet- or layer-like 
structure somewhat like the 
kaolin(1)! group and may be rep- 
resented on a unit cell basis as 
Mg (OH) .Si,O;o. 

Differential thermal analyses of 


*Section Chief of Asbestos Fibers, Johns- 
Manville Research Center, Manville, N. J. 

1 Numbers in parentheses link to References 
on p. 529 


chrysotile fibers show that there is 
a broad endothermic peak between 
600 and 720° C. with a maximum 
peak at 670° C. Also there is a 
sharp exothermic peak between 
790 and 810° C. with a peak height 
at 800° C. At the 670° C. peak 
there is a rapid loss in weight and 
this is associated with the loss of 
combined water from the chryso- 
tile structure. The hydroxyl 
groups that make up the chrysotile 
structure, especially those at the 
surface, are reactive and can unite 
with some organic or inorganic 
radicals to change some of the 
physical properties of the fiber. In 
some cases, this is an advantage 
and may improve the use of 
chrysotile in electrical products. 
Fiber diameters depend upon 
the degree of fiberization, which 
varies from 40 microns and larger 
to 350 Angstrom units and less, 
thus making asbestos the smallest 
cross-section fiber known. Fiber 
lengths were originally con- 
trolled by their growths in the 
fractures, fissures, or openings in 
the ultrabasic rocks. However, 





TABLE |: Asbestos fiber characteristics 





Conductivity 
Magnetic of aqueous NaCl 
rating extract = equivalent 
Megohms/cm. % 
0.17-1.9 117-290 0.0056-0.13 
0.72-1.3 322 0.0154 
0.06-0.3 184 0.09-0.11 
0.8-6.7 186-559 0.089-0.266 
0.17-0.33 73.9-160 0.035-0.076 
0.4-5.4 74-124 .0035-0.059 
0.06 115 0.0055 
0.6 23 0.022 


Volume Total, 
Source resistivity* iron 
Megohms/in. % 

Chrysotile 
Rhodesia 

(Africa) 0.06-0.39 1.0-3.1 
British Columbia 

(Canada) 0.05-0.08 16-23 
Barberton 

(Africa) 0.03 0.15-1.29 
Quebec 

(Canada) 0.008-0.17 2.2-43 
Amphibole 
Amosite 

(Africa) 0.78-1360 27.9-30.8 
Crocidolite 

(Africa) 0.56-1.42 25.3-28.2 
Anthophyllite 

(US.) 19.3 6.4 
Anthophyllite 

(Mozambique, 

Africa) 6.4 5.48 
* Humidity conditions, 16 hr. at 75° F. and 91 RH. 





ASBESTOS REINFORCEMENTS 


these lengths are later reduced by 
milling; hence they appear for in- 
dustrial use in lengths from %4-in. 
to 1 in. for the longer fibers down 
to microscopic in length. 

The flexibility of crysotile also 
varies from excellent, for the soft 
varieties, to poor for the harsh 
varieties. 

The resistance to mechanical 
breakdown of fiber lengths when 
using the soft chrysotile is tremen- 
dous, whereas harsh and semi- 
harsh chrysotile fibers will rapidly 
lose length. 

Measurements (2) show that 
chrysotile has the greatest surface 
areas of any known fiber. Density 
measurements of pure chryso- 
tile (4) have been reported from 
2.53 to 2.58. 

Chrysotile (2) in the presence 
of water has shown an alkaline pH 
as high as 10.3. Other pH values 
have been reported in the range of 
9.2 to 10.1. Amphibole asbestos 
fibers (amosite, anthophyllite, cro- 
cidolite, and tremolite) are lower 
in pH values than chrysotile, 
which is of the serpentine va- 
riety. For example, amosite has a 
8.5 pH, anthophyllite 7.0, and cro- 
cidolite 8.4. If the high alkalinity 
of chrysotile is objectionable, one 
of the amphibole fibers may be 
satisfactory if the strength is good. 

Physical properties of asbestos 
fibers (5), spinning grade: The 
physical and chemical properties 
of asbestos fibers in general some- 
times serve as a guide in the 
proper selection of asbestos for 
use in laminates, felts, or cloths. 
(See Table I, left.) The ideal 
fiber would have the highest vol- 
ume resistivity, the lowest total 
iron, the lowest magnetic rating, 
the lowest conductivity, and the 
lowest NaCl equivalent. Amphi- 
bole fibers are usually better than 
chrysotile in terms of volume re- 
sistivity and conductivity, but they 
also lose considerable length in 
processing. The action of tempera- 
ture upon the ampiboles (3) is less 
than upon chrysotile since the am- 
phibole fibers have less water of 
hydration. The fusion temperature 
of chrysotile is approximately 
2770° F.; the amphiboles vary 
from 2180° F. for crocidolite to 
2675° F. for anthophyllite. 

Mineral acids are more destruc- 
tive than organic acids (3) to all 
asbestos fibers. These acids are 
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more active on chrysotile than on 
the amphiboles. 

Crocidolite may vary in specific 
gravity from 3.2 to 3.3, amosite 
from 3.1 to 3.25, anthophyllite 
from 2.85 to 3.1, and tremolite 
from 2.9 to 3.2 depending upon 
the degree of purity. 

Tensile strengths reported for 
asbestos fibers have varied with 
investigator and type of equipment. 


Recently reported values showed 
tensile strengths (7) higher than 
those previously given. Fibers of 
amosite one centimeter long from 
the Transvaal were reported to 
have an average tensile strength 
of 192,000 p.s.i.; crocidolite from 
the Cape Province, 540,000 p.s.i.; 
chrysotile Arizona, 312,000 
p.s.i.; and chrysotile from Thet- 
ford, Canada, 355,000 p.s.i. These 


from 





on 


values are probably based 
pieces of crudes rather than milled 
fibers. However, they show that 
fibers exceedingly 
strong and can be quite valuable 


asbestos are 


in plastics. 


Use of asbestos in plastics 
Cold-molded plastics: In cold- 

molded plastics (6), the function 

of asbestos is to reduce molding 





TABLE II: Asbestos fillers for thermoset molding compounds* 








Properties and ASTM Test Method Furan Melamine Phenolic’ Polyester Silicone 
Molding qualities Good Good Good to fair Excellent Good 
Compression molding temp., °F. 275-300 280-340 270-380 280-320 300-350 | 
Compression molding pressure, 

p.s.i. 100-500 1000-7000 500-6000 500-2000 1000-5000 
Compression, ratio 2.1-2.5 2.0-14 2.0-2.5 6-8 | 
Mold shrinkage, in./in. — 0.005-0.007 0.0005-0.006 0.004-0.007 
Specific gravity, D792 1.75 1.70-2.0 1.52-2.0 1.65 16-1.9 
Spec. vol., cm. in./lb., D792 15.8 16.3-13.8 18.2-13.8 16.8 17.3-14.4 
Refractive index ND, D542 —- — 
Tensile str., p.s.i., D638, 651 3000-4500 5500-7000 4000-9000 4500-7000 28000-35000 
Elongation, %, D638 — 0.30-0.45 0.18-0.50 - 
Mod. elas. in tension, 

10° p.s.i., D638 15.8 16 10-25 — 25-30 
Compressive str., p.s.i., D695 10000-13000 30000 15000-35000 22500 
Flexural str., p.s.i., D790 6000-9000 9000-11000 7000-15000 8000-10000 30000-35000 
Impact strength, D256 

(See Ftnote. 2) = 0.28-0.4 0.27-3.5 0.45-0.50 
Hardness, rockwell, D785 R110 M110 M95-M115 M99 
Thermal conduct., C177 

(See Ftnote. 3) a 13-17 8-16 - 
Specific heat, cal/°C./gm. _ — 0.28-0.32 ae - 
Thermal expansion, 

10°/°C., D696 — 2.0-4.5 1.5-4 — _ 
Resistance to heat, 

F. (continuous) 265-330 250-400 350-600 450 
Heat distortion temp., °F., D648 — 265 290-350 315 
Vol. resist., D257 

(See Ftnote. 4) 2.4x10" 10°°-10 6.6x10° 
Dielectric str., D149 

(See Ftnote. 5) 350-400 100-350 380 
Dielectric str., D149 

(See Ftnote. 6) 320 75-325 290 
Dielectric constant 

(60 cycles), D150 6.4-10.2 10-75 
Diel. const., 10° cycles, D150 9.0 6-60 5.2 
Diel. const., 10° cycles, D150 6.1-6.7 5.0-7.0 45 - 
Dissipation (power) factor, 

60 cycles, D150 — 0.07-0.17 0.25-0.50 — 
Diss. factor, 10° cycles, D150 - 0.07 0.25-0.50 0.11 - 
Diss. factor, 10° cycles, D150 — 0.041-0.050 0.16-0.50 0.04-0.06 ——- 
Arc resistance, sec., D495 120-140 Tracks 138 
Water abs. 24 hr. %& in. thick, 

%, D570 0.01-0.2 0.08-0.14 0.10-0.5 0.14 
‘Phenol formaldehyde and phenol-(urfural it./lb. per in. of notch (4% x! notched bar Izod test. *10* cal. per sec. per sq. cm., per 1° ( 
per cm. *ohm-cm. (50% relative humidity and 23° C.). ® short-time, %-in. thickness, volts per mil. “step-by-step, '%-in. thickness, volt 
mil, * Data from Modern Plastics Encyclopedia Plastics Properties Chart ; 
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costs; make the molding possible 
by controlling the flow of material 
under pressure while it is in the 
cold mold; improve mechanical 
properties; increase hardness; de- 
crease molded shrinkage; increase 
heat and fire resistance; facilitate 
ejection from the mold; and im- 
prove handling and movement of 
the uncured moldings without 
danger of deformation or warpage. 
Cold-molded products of the bi- 
tuminous type are sometimes 
loaded with as much as 85% as- 
bestos. The grades of asbestos used 
in the cold-molding field are de- 
scribed as floats and shorts. Their 
physical properties should be the 
guide in selection for a given ap- 
plication. 

Thermoplastics: In thermoplas- 
tics(6), asbestos increases heat re- 
sistance and compressive strength; 
improves hardness, burning rate, 
and arcing resistance; and ad- 
versely affects the specific gravity, 
translucency, appearance, and 
color. It also reduces cost and 
tendency to cold-flow, with re- 
sultant deformation and warpage. 
The hardness improvement is only 
moderate. 

Asbestos, especially the light- 
colored fibers, can be used in 
moderate percentage in the manu- 
facture of thermoplastic molding 
or calendering materials based on 
ethyl cellulose, vinyl chloride ace- 
tate, vinyl chloride, and _poly- 
ethylene. 

Thermosetting plastics: In ther- 
mosetting plastics (6), chrysotile 
asbestos has many advantages: 
available in large quantities at 
moderate cost; of fibrous struc- 
ture; easy to process and mold in 
compound form; retains the bind- 
ers; inert to reactions from rolling, 
molding, and curing; permits use 
of high percentages (65 to 70%) in 
manufacture; imparts toughness; 
retards burning rate; supplies heat 
and fire resistance; increases hard- 
ness; and reduces the natural 
shrinkage of the moldings. Mold- 
ing temperatures higher than 450° 
F. can cause blistering due to par- 
tial release of water from the 
chrysotile asbestos. Since chryso- 
tile asbestos has an alkalinity of 
9.2 to 10.3 pH, it is objectionable 
for use in urea formaldehyde resin; 
for most resins, however, this fiber 
alkalinity is not bothersome. 

The common resins used with 
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asbestos are the phenolics, mela- 
mines, epoxies, silicones, furanes, 
and polyesters. Table II, p. 528, 
shows the properties of asbestos 
fillers in thermosets. 

Asbestos reinforcements: For 
many years, asbestos shorts or 
floats were used in molding com- 
pounds and only small quantities 
of longer fibers were used in felts 
and laminates. During recent years 
more emphasis has been placed on 
asbestos either as a loose fiber or 
in the form of felts, mats, or cloths. 
The advent of newer resins and 
improvement of older resins have 
given added impetus to the use of 
asbestos reinforcements. 

Long length chrysotile as a loose 
fiber or as a mat or felt or in 
combination with crocidolite fiber, 
when impregnated with phenolic 
resin, can be molded at low 
temperatures and impart good 
strength, good resistance to acids, 
and heat resistance to about 400 
F. These felts have been used suc- 
cessfully in the manufacture of 
boats, plastic wings for aircraft, 
tanks, gears, bench tops, and a 
number of other applications. 

Laminates: Laminated plastics 
may be defined as multiple layers, 
plates, or sheets of materials im- 
pregnated by a resin -(usually 
thermosetting) and pressed into 
one piece. The amount of resin de- 
pends upon the degree of impreg- 
nation required to produce the 
proper degree of reinforcing. A 
highly impregnated material will 
possess decreased density and im- 
proved resistance to moisture and 
delamination. 

Forms of asbestos: Asbestos is 
available in various forms such as 
loose fiber, rovings, yarns, papers 
(commercial or Quinterra), felts, 
cloths, and millboards. Any of 
these may be impregnated by the 
standard methods and/or lami- 
nated to produce the desired prod- 
uct. Asbestos in the form of loose 
fiber, paper, or felt is now being 
used in plastics pipe, with prom- 
ising results. 

The combination of asbestos and 
glass has an advantage such as im- 
proving the retention of the resin, 
better surface appearance, a re- 
duction in cracking and crazing 
and also a reduction in price. 

In the manufacture of asbestos 
reinforced plastics, laminates, etc., 
it is important to select the proper 


kind of asbestos, whether it be in 
the form of loose fluffy fiber or 
paper, mat, roving, or cloth. 

Resin impregnation for either 
high-pressure or low-pressure 
laminates can be accomplished by 
appropriate conventional methods. 
Some of the advantages of asbestos 
in laminates are: 

(1) The wettability of asbestos 
fiber by resins is very good during 
the impregnation cycle. 

(2) Asbestos-resin laminates 
have good heat resistance for very 
short periods of time at tempera- 
tures of 400 to 6000° F., depending 
upon the type of resin. 

(3) They possess good resist- 
ance to penetration by gases. 

(4) Asbestos combined with 
other fibers in laminates increases 
resistance to water penetration. 

(5) Asbestos laminates have 
very good machineability, and can 
be threaded or tapped. 
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Fibrous glass reinforcements 


By RALPH SONNEBORN* 


G...: is used in a wide variety 
of forms as a reinforcement for 
plastics. The availability of many 
types of reinforcement makes 
possible great design latitude in 
strength, rigidity, cost, production 
methods, shape, size, and direc- 
tional characteristics. 

The basic fibers are, in general, 
the same for all the various forms 
—mats, rovings, yarns, or woven 
goods. These basic fibers are 
formed from a_lime-alumina- 
borosilicate glass that is relatively 
soda-free; it is commonly referred 
to as “E” glass. “E” glass is used 
because of its great durability. 
The individual fibers (filaments) 
are made in: several diameters 
from 0.00020 to 0.00100 inch. A 
low-soda glass (“C’’) is used for 
surfacing and overlay mats. It is 
also a durable glass and was de- 
signed for resistance to strong 
acids. 

Military requirements have dic- 
tated preliminary development ef- 
forts on glasses having especially 
high moduli of elasticity. These 
are expected to have significance 
in high-performance military ap- 
plications only. 

Fibers have many of the char- 
acteristics of bulk glass, but some 
properties are severely modified. 
Mechanical strengths are _ in- 
creased and the chemical resist- 
ance is reduced. The tensile 
strength of glass fibers is about 
400,000 p.s.i.; this value is inde- 
pendent of the filament diameter. 
Because of damage to the fibers 
during handling, the practical, re- 
alizable fiber strength on a com- 
mercial basis rarely exceeds 250,- 
000 p.s.i. The modulus of elasticity 
(E) is close to that of bulk glass— 
10,500,000 p.s.i. The modulus of 
resilience (the energy absorption 
characteristic) is increased a 
thousandfold by the fibrous form. 


Fiber surface 


The key to an understanding of 
the properties and processing 
methods regarding fibrous glass is 
held in the fiber surface. Glass is 


“Owens-Corning Fiberglas Corp., Granville, Ohio 


an inert material, but because of 
the extremely great ratio of sur- 
face area to volume (1 lb. of rov- 
ing has about 880 sq. ft. of sur- 
face), a proportionally small 
amount of chemical attack is mag- 
nified into significance. Therefore, 
a really clean surface is almost 
never realized in practice. 

A virgin fiber, at the moment 
of formation, is uncontaminated. 
However, within a few seconds, it 
has been superficially attacked by 
moisture from the air. When the 
glass is under load, this phenom- 
enon can cause what appears to be 
fatigue. However, fibers of glass 
show neither creep nor hysteresis 
at room temperature. 

Consequently, the surface must 
be prepared for acceptance of a 
resin in much the same manner 
that some metals must be primed 
before being painted. Glass sur- 
face treatments are discussed later 
in this chapter. 


Manufacture of basic fiber 


There are three basically differ- 
ent processes for manufacturing 
glass fibers: 1) steam or air blow- 
ing; 2) flame blowing; and 3) me- 
chanical pulling. Most fibers used 
for the reinforcement of plastics 
are made by mechanical pulling. 
The two blown-fiber methods are 
used primarily for the manufac- 
ture of air filters, insulating mate- 
rials, and staple yarns. 

All these processes depend upon 
a small electric furnace with a 
number of metering orifices in 
the bottom. Molten glass flows 
through these orifices and fibers 
are attenuated from the streams. 

Two methods are used to feed 
the raw glass: direct batch feed 
and marble feed. Direct batch 
feed consists of mixing the glass 
ingredients and melting them in 
a large gas-fired furnace. The 
molten glass then flows to the 
forehearth where it is brought to 
the proper temperature. Where a 
marble feed is used, the molten 
glass is rolled into small marbles 
which can be shipped to the fiber- 
forming plant. 


In the blowing processes, a jet of 
air, steam, or hot gas is directed at 
the molten stream. Short staple 
fibers are attenuated and become 
cool. Where extremely fine fila- 
ments are desired, a relatively 
thick “primary fiber” is mechani- 
cally pulled from the bushing and 
is in turn remelted and blown by 
a jet of extremely hot gas. 

The mechanical pulling method 
produces a continuous fiber by 
mechanically drawing a filament 
from the stream of molten glass. 
During the early stages of cooling, 
the stream is attenuated into fila- 
ments by being pulled at very 
high speeds in the order of 10,000 
ft./minute. Depending upon the 
pulling speed, the orifice size, the 
molten glass temperature, and 
other variables, the filaments have 
a diameter from 0.00020 to 0.00075 
inch. 

For efficient production, a num- 
ber of filaments are formed simul- 
taneously, one from each orifice. 
These filaments are collected into 
a bundle known as a “strand” at a 
gathering device where a surface- 
treating material called “size” is 
applied. Below this is a winding 
apparatus which winds the strand 
into a forming package. 

This basic forming package, 
often known as a “cake,” consists 
of one strand (usually made up 
of 204 filaments) wound onto a 
flexible tube. The forming package 
is rather delicate and hence is 
merely an intermediate product 
from which the shippable forms 
of glass are produced. 


Glass surface treatments 


The glass filaments are very 
susceptible to abrasion by one 
another. Consequently, imme- 
diately after forming, a lubricant 
must be applied. Also, it is neces- 
sary to bond the filaments together 
in the strand; otherwise, they 
cannot be handled in subsequent 
operations without becoming very 
fuzzy. Since resins do not adhere 
well to the glass, an intermediate 
material known as a_ coupling 
agent must be applied to provide 
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adhesion. Thus, the surface treat- 
ment must serve three functions: 
1) lubricant; 2) adhesive or bond- 
ing agent between filaments; and 
3) coupling agent (a primer). 

In the manufacture of yarns 
and woven fabrics, the glass is 
subjected to a great amount of 
abrasion. Consequently, the de- 
mands on the lubricant are great. 
It is unfortunate that the most ef- 
fective lubricants act as a deter- 
rent to the resin-to-glass bond. 
In the manufacture of these ma- 
terials, therefore, it is necessary 
to sacrifice the coupling action of 
the size in order to get sufficient 
lubrication action. As a result, 
molding resins will not bond well 
to the yarns and fabrics; it is 
therefore necessary to burn off 
(heat-clean) the size after the 
weaving is accomplished and then 
apply a coupling agent. This cou- 
pling agent is known as a “finish.” 
Two general types of finishes are 
used: silanes and “chromes”; the 
choice is dictated by the strengths 
required, the costs permitted, and 
the type of resin to be used 
(Table I, below). 

In the manufacturing of mats, 
rovings, and chopped strands, the 


fibers are not subjected to rigor- 
ous abrasion. In their processing, 
it is possible to apply a size that 
fulfills all three requirements. 
These sizes give good coupling ac- 
tion so that no heat-cleaning and 
finishing operation is required. 
Since this extra step is eliminated, 
these reinforcements are gener- 
ally lower in cost than those that 
are finished. 

These plastic-compatible sizes 
contain the same type of silane or 
chrome materials as used in the 
finishes. The amount and type of 
bonding agent and lubricant can 
be varied to give a range of 
“hardness” and “fuzziness.” 

Some sizes are designed for use 
with polyesters, and some for 
epoxies and phenolics. Thus, the 
first consideration when choosing 
a size is that of the resin to be 
reinforced. Beyond this, the de- 
sired texture of the strand is based 
on the molding process to be used. 


Rovings 

Rovings are a low-cost rein- 
forcement. They are used pri- 
marily in the preform process, 
and commonly in the manufac- 
ture of rod stock, as well as for 





TABLE |: Types and sources of finishes for fibrous glass* 








Finish Used with Sources’ 
112 Silicones UM, CMS, HG, FFG 
(completely desized) OCF, JPS, F, E, M 
111 Melamines HG, CO, IVI, OCF, JPS 
(partly desized) 
136 Polyesters, UM, HG, CMS, JPS 


some silicones 


Volan-A Polyesters, CMS, HG, UM, OCF, FFG 
phenolics, epoxies JPS, F, E, EFG, PPG 
Garan Polyesters HG, UM, M, JPS, LOF 
114 Polyesters CMS, HG, UM, OCF 
JPS, E, F, FFG 
A-1100 Epoxies, phenolics, HG, OCF, UM, JPS 
melamines F, E, CMS, LOF, FFG 
NOL-24 General-purpose UM 
T-31 General-purpose JPS 
301 Polyesters OCF 
(triallyl cyanurates) 
A-172 Polyesters and CMS, E, FFG, F, HG 


silicone resins 





M, OCF, JPS, UM, MO 
PPG, FG 


This table was prepared by C. E. Hoover and R. Sonneborn, Owens-Corning Fiberglas Corp., 598 


Madison Ave., New York, N.Y 


‘Code for sources: CMS-—Coast Mfg. Co., Livermore, Calif.; 
Conn.; HG—Hess and Goldsmith Co., a member of Burlington Industries, New York, N. Y.; 
Irvington, ‘ 
Owens-Corning Fiberglas Corp. 
. Stevens, New York, N.Y.; F—Flightex Fabrics, New York, 
Exeter, PHY LOF—Libb: -Owens-Ford, Toledo, Ohio; FFG—Ferro Soop 
PPG Pittsburgit 


7? 


Irvington Div., Minn. a & Mig. Co. 
Div., New York, N.Y XCF 

Culver City, Calif.; yjPs- a 
E—Exeter Mfg. Co., 
Fiber Glass Div., 


Nashville, ‘Tenn. ; 
Plate Glass Co., 


Pittsburgh, Pa.; 


MO— Modi 


ass, Inc., 
FG—Fiber Glass Industries, Inc., 


CO—Cordo Chemical Co., Norwalk, 


UM—United Merchants Industrial 
New York, N.Y. ra ne 


Florham Park, NJ.; 
Amsterdam, N.Y. 
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local unidirectional reinforcement. 
Several fabricators also use rov- 
ings for the manufacture of 
chopped strand mats, and some 
cut the rovings into fibers for 
molding compounds. 

Rovings are made from the 
fiber-forming packages. A number 
of continuous strands are wound 
on a tube to form a cylindrical 
package; the number of strands 
can be varied—usually 20 or 60 
“end” rovings are made. 

“Spun” roving is a lower-cost 
form. It consists of one single con- 
tinuous strand that is looped and 
wound into a roving-like form. 
Preforming of spun roving has 
been difficult because of a tend- 
ency to stay in clumps, but this 
has been largely overcome by 
changes in preforming equipment. 

Rovings specifically designed 
for use in spray-up processes are 
made with extra-easy cuttability 
and employ colored tracer strands 
that allow the operator to judge 
the amount he is applying. 

The recent increased impor- 
tance of filament winding proc- 
esses for manufacturing high- 
performance reinforced plastics 
parts has led to the development 
of a special series of rovings. 
These have special rigidly con- 
trolled “end-counts” and special 
attention is paid to maintaining 
uniformity of strand tensions. 


Chopped strands 

Strands can be cut into short 
lengths for use in the manufac- 
ture of molding compounds. They 
are made by passing continuous 
strands from the forming package 
through a cutter which chops 
them into predetermined lengths, 
usually from 0.5 to 2 inches. 
Available as bulk fibers, usually 
packed in bags, they are a low- 
cost form of reinforcement. 

Spun roving is also chopped into 
short lengths (“chopped spun’) 
for reinforcement in premixes and 
molding compounds. A_ special 
chopped strand known as HSI 
has recently been developed for 
use in premixes. Its greater re- 
sistance to abuse during mixing 
gives improved strength and sur- 
face to the molded part. 


Reinforcing mats 

Nonwoven mats are made of 
either chopped strands or swirled 
continuous strands that are laid 








down in a random pattern. The 
strands are held together either 
mechanically by stitching or 
“needling,” or by means of adhe- 
sive resinous binders. They are 
available in many 
usually described in terms of 
weight/sq. ft.; mats can be ob- 
tained in weights from 0.75 to 10 
oz./sq. foot. Mats are lower in cost 
than woven materials, but are 
slightly more expensive than bulk 
chopped strands or rovings. The 
cost will vary according to the 
weight and type of 
method employed. 


thicknesses, 


bonding 


The chopped strand glass mats 
are made from the basic forming 
package or from roving. The con- 
tinuous strands are cut to a pre- 
determined length (sometimes 
mixtures of length are employed) 
and are dropped or blown onto a 
chain conveyor. When resinous 
binders are used, the mat is passed 
through a curing oven after the 
binder is added and then onto the 
roll-up section of the machine. 
The mechanical needling for 
bonding, where used, is done im- 
mediately after formation of the 
mat. 

The mats made from continuous 
swirled strands are formed di- 
rectly from the fiber-forming 
bushing. The strand as it is 
formed is thrown on a moving 
conveyor. The binder is then ap- 
plied, and the mat is then passed 
through a curing oven where it is 
rolled. 

All these mats give essentially 
the same degree of reinforcement 
to plastics. Their major difference 
lies in their “handling” charac- 
teristics. Needled mats are soft 
and drapable and are available in 
heavy weights. The bonded mats 
are somewhat stiffer but are 
stronger. The continuous strand 
mats offer greater drawability; 
that is, they can be molded to 
more complex shapes than can the 
other types of fibrous glass mats 
without tearing. 


Milled fibers 


Continuous strands from basic 
forming packages can be ham- 
mermilled into small nodules of 
filamented glass. These fibers are 
available in nominal lengths from 
Ye to % inch. They are used 
largely for anticrazing filler re- 
inforcement in casting resins and 
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Lower cost and better quality contro! in the production of medium and short-run 


reinforced plastics pieces are provided by spray-up systems in which chopped or 


continuous strands of glass roving are projected from special guns simultaneously 


or alternately with resin and catalyst onto the mold surface 


in resin adhesives where they give 
greater body and dimensional sta- 
bility to the adhesive. 


Yarns 

Yarns are made on standard 
textile equipment from the basic 
forming package. Although pri- 
marily an intermediate material 
in the manufacture of tapes and 
fabrics, they are used for filament 
winding. Because of lower cost, 
rovings are more widely used 
than yarns as a direct reinforce- 
ment for plastics. Yarns must be 
heat-cleaned and finished in order 
to get proper resin-to-glass ad- 
hesion. 

A form of yarn is the warp 
beam, in which many parallel 
yarns are wrapped on a mandrel. 
This form is convenient for han- 
dling a large number of yarns for 
use as unidirectional reinforce- 
ment. 


Surfacing and overlay mats 
Where the smoothest possible 
surface is desired on a molding, 
thin mats of staple monofilaments 
can be placed over the reinforce- 
ment. These mats offer little re- 
inforcement, but stabilize the sur- 
face resin and allow a heavy resin 
layer to be used. These mats 


range in thickness from 0.010 to 
0.030 in. and have resinous bind- 
ers that include treatments for 
maximum water resistance. Un- 
like the reinforcing mats, they use 
filaments of glass that are not col- 
lected into bundles. They are 
made either by the blown-fiber 
process or by mechanical pulling 
onto a large drum. These mats 
are available with a silane treat- 
ment for use where water resist- 
ance is especially important. 

The difference between surfac- 
ing and overlay mats is basically 
in the stiffness of the material. 
Surfacing mats are quite strong 
and rather stiff. As a result, they 
are useful as a surfacing material 
only on flat or simply contoured 
parts. The overlay mats are fluffy 
and extremely drapable. Although 
not as easy to handle as the sur- 
facing mats, the overlay mats can 
be used on complex shaped parts. 


Woven fabrics 

Fabrics were the first type of 
reinforcement employed. Al- 
though higher in cost than mats, 
they are widely used because they 
impart high strengths. Many 
kinds of fabrics and tapes are 
available. These vary in weight, 
thickness, style of weave, coarse- 
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First steps in the production of a reinforced plastics hull for a 40-ft. 
ketch. The woven glass mat reinforcement has been tailored to shape and 
laid in position. Now the polyester resin is being manually brushed and 
squeegeed into intimate contact with the glass. (Photo, Rohm & Haas) 


ness of yarns, and glass fiber 
diameter. Although both continu- 
ous and staple yarns are used, the 
continuous type is most common 
because of its higher strength. Be- 
cause of the wide variety of fab- 
rics available, almost any degree 
of thickness and directional prop- 
erties can be obtained. Most fab- 
rics are “square” (an _ equal 
amount of glass runs both ways), 
but unidirectional varieties are 
sometimes employed. 


Yarn nomenciature 
The nomenclature of fibrous 
glass yarns differs from that used 
for other types of textile fibers 
because of the large variety of 
nearly identical yarns that are 
produced. The complete nomen- 
clature consists of two basic parts 
one alphabetical, the other nu- 
merical. A series of three letters 
describing the basic glass strand 
is used in combination with num- 
bers that identify the standard 
yarn count and yarn construction; 
e.g., ECD 450-3/2. The first letter 
to be used defines the glass com- 
position—“E” for electrical and 
“C” for chemical. The “E” glass 
formula which is used most often, 
has excellent electrical properties 
while the “C” glass is compounded 
for chemical resistance and is 
used predominantly for certain 
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types of staple fibers. The second 
letter indicates the type of fiber— 
“C” for continuous filament and 
“S” for staple fibers. The third let- 
ter defines the average fiber or 
filament diameter from which the 
yarn is made. The numerical val- 
ues for the third letter are as fol- 
lows: 


D . ....-0,00023 in. 

Be ates er ee 0.00028 in. 

icant pels aoe 0.00033 in. 

|S ee eee fee 0.00038 in. 
Thus, the letter symbol, ECD, 
given above, indicates -a yarn 


made from the electrical glass for- 
mula in continuous filament form 
with an average filament or fiber 
diameter of 0.00023 inch. 

The numbers following the let- 
ters indicate the hundreds of yds. 
lb. and yarn construction. The 
first number (count), 150, 450, 900, 
etc., is “oo of the approximate 
yardage of basic strand or sliver 
in one pound. Thus, yd./lb. is 
easily computed by multiplying 
this number by 100. The second 
series of numbers following the 
count number (-1/2, -3/0, -4/4, 
etc.) designates the number of 
plies in continuous filament yarns. 

The first digit in this series 
shows the number of original sin- 
gles (strands) twisted and is sep- 
arated by a diagonal line from the 
second digit that indicates the 


number of these units plied. The 
total number of strands is deter- 
mined by the product of these 
two numbers (0 is multiplied as 
1). Plies in staple fiber yarns are 
shown by a single number sepa- 
rated by a diagonal 
count number. 

Fibrous glass cloths are desig- 
nated by a three letter symbol. 
The first letter designates the type 
of glass combination used—‘E” 
for electrical, “C” for chemical: 
The second and third letters indi- 
cate the type of fiber used for 
the warp and the filling yarn, re- 
spectively—“C” for continuous 
filament, “S” for staple fiber. 

In view of the normal trend in 
the textile field to develop lower- 
cost fabrics further to expand 
present markets and to develop 
new end uses, weavers have de- 
veloped a complete line of fabrics 
using the 150’s_ yarns. 
These fabrics can be obtained in 
plain, unidirectional, satin, and 
twill weaves. Satisfactory per- 
formance, physical properties, and 
low costs make these fabrics ideal 
for reinforcement for plastics end 
uses. 


from the 


coarser 


Woven rovings 


Woven rovings are becoming 
increasingly popular because they 
are thick, give high strengths to a 
part, and are lower in cost than 
conventional fabrics. Like the 
conventional fabrics, they are 
available in a variety of weaves. 
Also known as “roving cloths,” 
they are made by weaving rovings 
into coarse, heavy, drapable fab- 
rics. Because they are made from 
rovings rather than yarns, heat- 
cleaning and finishing is unneces- 
sary, the original size provides 
satisfactory resin-to-glass adhe- 
sion. 

A recent development is the 
weaving of spun rovings. This 
“woven spun” is a fabric similar 
to woven roving, but because of 
the openness of the roving units, 
easier saturation by the resin is 
attained. Also, these materials are 
not as highly directional in their 
reinforcing characteristics as con- 
ventional woven rovings. 


Economics 


As already mentioned, there are 
significant differences in the costs 
of the various reinforcing mate- 
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TABLE Ii: Comparison of reinforcements 





Reinforcing — Applications ———— 
-———characteristics 
Normal 
glass Relative 
content Typical materials 
Type General description %  Directionality General use application _ cost — 
Chopped Bulk cut strands 15-45 Multi- Molding Electrical Low 
strands directional compound components 
Rovings Rope-like bundle of 50-70 Asdesired Preforming; Machine Low 
continuous strands unidirectional housings; 
reinforcement rod stock 
Reinforcing mats Chopped or continuous 20-45 Multi- Parts with Translucent Medium 
strands in nonwoven directional simple sheet; truck 
random matting contours body panels 
Milled fibers Bulk, small filamentized 2-10 Multi- Adhesives Secondary Medium 
nodules directional and castings bonding 
Yarns Twisted yarns with after-finish 60-80 Uni- Unidirectional Fishing High 
directional reinforcement rods 
Surfacing and Nonreinforcing monofilaments 5-15 Multi- To improve Automobile High 
overlay mats in random matting directional surface bodies 
smoothness 
Woven fabrics Woven cloths with after-finish 45-65 Unidir. High-perfor- Radomes High 
available in many styles or bidir. mance parts 
Woven rovings Coarse, heavy fabrics 50-70 Unidir. High perfor- Large Medium 
or bidir. mance parts containers 











rials. It can be stated generally 
that those forms that give the 
highest strength to a reinforced 
plastics part are the most costly 
to manufacture. 

The least costly forms—chopped 
strands, rovings, and mats—im- 
part a nondirectional strength to 
the molded part. (The exception 
is rovings when used unidirec- 
tionally.) 

The more expensive woven 
materials are highly directional; 
that is, they give strength in one 
or two directions only. There- 
fore, a brief consideration of the 
strengths of panels would show 
that the woven materials are a 
much more efficient reinforce- 
ment. 

However, this can be mislead- 
ing because the strength of a part 
made with nonwoven reinforce- 
ments is spread in all directions. 
In many cases, this is highly de- 
sirable. Also, the glass content of 
a part has a prime effect on the 
strength and, because of their ge- 
ometry, woven reinforcements 
give substantially higher glass 
content than nonwoven reinforce- 
ments. 

On a cost-per-pound basis, a 
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breakdown of the materials will 
show the woven fabrics, yarns, 
and surfacing overlay mats to be 
the most expensive. The woven 
rovings and milled fibers are less 
costly. The reinforcing mats are 
substantially low-cost reinforce- 
ments, while rovings and chopped 
strands are the lowest-cost forms 
that are available. 

There are many reinforcements 
available for plastics. Each mate- 
rial offers a particular combina- 
tion of handling characteristics, 
degree of reinforcement, and eco- 
nomics. Thus, choice of reinforce- 
ment has great bearing on the 
successful design of a reinforced 
plastics molding. (See Table II, 
above, for a comparison of rein- 
forcements. ) 
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Unique “One-Company” operation provides Glass Fabrics, 
Finishes, and Impregnations — all from one major source 
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1. FIBERGLASS FABRICS AND WOVEN ROVING 
Aircraft Grade and Wet-Layup Fabrics 
COMPLETE LINE—Weights from 1% ounces to 24 ounces; widths from 38 to 72 inch. Avail- 
able in all finishes, including Volan, Garan and Silane. Wet-layup fabrics supplied with metered 
yardage tapes. Specialized fabrics for specific uses woven to meet your needs. Woven Roving— 
available in 13, 15, 18 and 24 ounce per square yard. 





2. TREVARNO MOLDING COMPOUNDS 


are designed with a high reinforcement content (70%) using heat-resistant phenolic resin sys- 
tems. Other resin systems are also available. These products are designed to be molded by 


compression or transfer method. 








Trevarno Molding Compound Description Trevarno Molding Compound Description 
' ee “E" Glass 2” fiber ee itainsisinipntnbimaidiaae Asbestos 2” fiber 
| Se Macerated quartz fiber , _, ERE Pent? ...High Flow Quartz 
"RE Nylon 2” by 2” fabric APO43 0.2... eeeeeeeeeees--------.. Long Fiber Quartz 
ESE Graphite 2” by 2” fabric ESET. “Refrasil" 2” by 2” fabric 
3. PHENOLICS 4. EPOXIES 
“Tre-Preg” Fabrics —Ready For Use “Tre-Preg" Fabrics — Ready For Use 

SRN, TING ecsissiniicviss snccennticoasedecniiiel F92 General Purpose ..... scccneceanieleuem ...F150 
Heat Resistant ................ 7 F120 High Viscosity Flow ................... geavesuces aan 
Other resins such as: Barrett V204, Mon- Heat Resistant ....... sasonscsesseseenconeee Qe VOD 
santo SC 1008 and SC 1013, Reichhold 5900, (F161 


Ironsides 101. 


5. SILICONES 
“Tre-Preg" Fabrics —Ready For Use 


For Flat Laminating ....... F130 
For Complex Contours .............. F131 


The above resin systems are available on “Refrasil} glass fabric, asbestos, mats, 
quartz fabrics and graphite fabrics. 





Customer-designated resin systems are also 
available. 


6. POLYESTERS 
“Tre-Preg” Fabrics — Ready For Use 


General Purpose .. detain F141 
Heat Resistant ................... F147 








For information about any of the Trevarno products, send in coupon, or contact office of Coast Manufactring & Supply Co. nearest you. 


Los Angeles: 
635 S. Kenmore Street—DU 8-5260 
Dallas, Texas: 


™ 


are Re NE NE Re ee 
COAST MANUFACTURING & SUPPLY COMPANY Name. 

















6211 Denton Drive—FL 7-9319 Pi P. O. Box 71, Livermore, California Dept, PE il 

In the Midwest: Pl - inf ti the following: Title 

112 W. Bartlett Ave., South Bend, Ind. ease send me information on the following: — 

CE 3-1821 . . . or write directly to 1. Fiberglass Fabrics 5. Silicones 

Coast Manufacturing and Supply Co. 2. Molding Compounds 6. Polyesters _ Street 

P.O. Box 71, Livermore, California a 3. Phenolics 7. Woven Roving — 

Phone: HI 7-1000 ® 4, Epoxies 8. Specialized Fabrics 1 oe 








Synthetic and 


cellulosic fibers 


, and cellulosic fibers 
—in nonwoven or fabric form— 
play an important role in the de- 
sign of high-pressure or low- 
pressure laminates. The proper- 
ties of the individual fibers which 
are commonly used for these ap- 
plications are shown in Table I, 
p. 540. 

High-pressure laminates: Cot- 
ton is the most important raw 
material used today for those 
high-pressure laminates requir- 
ing good mechanical properties 
such as high-impact strength, 
superior bond strength, and good 
machining properties. The fibers 
possess the very desirable com- 
bination of good strength and 
relatively low extensibility. They 
have the additional advantage of 
widespread availability and low 
cost. 

Cotton fabrics are generally 
supplied as grey goods, that is, as 
they come from the loom, and are 
not subject to any wet finishing 
operations. However, they may in 
some cases be supplied desized or 
“purified.” Desizing consists of re- 
moving the starch added to the 
warp to assist in the weaving op- 
eration, as well as the natural oils 
and waxes inherent in the cotton 
fiber. The term “purified” is used 
to denote fabrics which, in addi- 
tion to being desized or scoured, 
are bleached and _ thoroughly 
washed by water to remove any 
salts or electrolytes that might 
have a detrimental effect on the 
properties of the finished lami- 
nate. 

Other textile fibers, notably 
nylon, have special properties 
that make them suitable for many 
useful laminated products. Nylon, 
for example, contributes to the 
laminate good electrical insu- 
lating properties, high-impact 
strength, and resistance to bac- 
terial attack. Rayon has found 
only limited uses in the high- 





"Wellington Sears Co., Inc., 111 W. 40th St., 
New York 18, N. Y. 

References appearing on p. 542 were pre 
pared by the editors 
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pressure laminating field but 
high-tenacity rayon has been used 
for certain applications where high- 
tensile strength is a factor. Acryl- 
ic fibers have also been used for 
electrical laminates. 

Low-pressure laminates: Glass 
fiber is still, by far, the most im- 
portant textile raw material in 
this field, whereas cotton has 
found few, if any, commercial ap- 
plications, other than as an over- 
lay material. On the other hand, 
filament nylon fabrics are being 
used successfully as _ reinforce- 
ments for low-pressure laminates 
for military aircraft applications. 
Nonwoven Dacron! batts used for 
reinforcing polyester and epoxy 
resins are said to contribute good 
abrasion resistance, in addition to 
improved electrical properties, 
more flexibility, and _ lighter 
weight. They are particularly 
suitable for the molding of deep- 
draw laminates since they readily 
conform to even the most compli- 
cated shapes. 

A new development has been 
the use of Dynel? fabric overlays 
for glass-reinforced laminates: 
these overlays greatly improve 
resistance to abrasion, chemical 
attack, and weather. Acrylic fiber 
veils or overlays have also been 
used to provide an extremely 
smooth finish in automotive ap- 
plications. 

Acrylic, polyester, and nylon 
fibers are further being adapted 
as overlays to various materials- 
handling applications and end- 
products demanding good cor- 
rosion resistance. Synthetic fiber 
veil-covered surfaces offer im- 
proved chemical resistance, ultra- 
violet light resistance, good 
dielectric factors, and a harder 
surface. 


Influencing factors 


There are many factors involved 
in the selection of a textile fiber 





'Trademark of E. I. du Pont de Nemours & 
Co. (Inc.), for polyester fiber 
2Trademark of Union Carbide Corp., for 


acrylic fiber. 


By H. R. SCHWARZ* 


and fabric structure for a plastics 
laminate. 

It should be recognized at the 
very outset that the fiber itself 
is the important element of the 
fabric contributing to the strength 
of a laminate. When a continuous 
filament yarn fabric is used as 
reinforcement, the tensile strength 
of the laminate is influenced di- 
rectly by the yarn strength. In the 
case of a laminate reinforced with 
a spun staple yarn fabric, on the 
other hand, neither the strength of 
the yarn nor the fabric itself has a 
direct bearing on the tensile 
strength of a laminate. It is the 
strength of the individual fibers 
which is the significant factor in 
the strength of the laminated 
product. The fibers in the spun 
yarn structure are surrounded by 
the resin which prevents them 
from shifting when stresses are 
applied to the laminated stock. 
Thus, the ultimate strength of the 
yarns themselves is never real- 
ized. 

Another important factor hav- 
ing an effect on the laminate 
strength is the elongation of the 
fiber. Assuming that elongation 
characteristics of both the fiber 
and the resin are approximately 
the same, it is the fiber strength 
that is the determining factor 
within the limits of the effective 
adhesion between the fiber and 
the cured resin. To illustrate the 
importance of both strength and 
elongation in laminate strength 
properties, consider high-pressure 
laminates reinforced with spun 
nylon fabric. The tensile strength 
of nylon-base laminates is not as 
high as that of laminates rein- 
forced with cotton fabrics. For, 
despite the higher strength of ny- 
lon, the fiber’s lower modulus of 
elasticity does not permit the 
superior strength of the fiber to 
be fully utilized when incorpo- 
rated in a rigid plastic structure. 
On the other hand, the fiber te- 
nacity has a direct influence on 
the high impact strengths pos- 
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Make it 
Easy 
for 


yourself 
with 


Resin 


pre-pregs 


Pre-lmpregnated Materials for 
Laminated and Reinforced Plastics 


We can save you hand labor. Let 
us work with you in adapting our 
products to your specific operation 
to provide you with uniform results, 
continuous production, lower costs. 


*RESIN READY PRE-PREGS 


come to you ready for use, die-cut 
to your pattern—or in rolls and 
sheets. Among the pre-pregs we 
can supply are the following— 


RESINS: 
* phenolics ° polyesters 
* epoxies * synthetic rubbers 


—impregnated or surface coated on 


REINFORCEMENT: 
* fibreglass * cotton duck 


* paper 


* nylon 
* dacron * jute 
We'll work it out together— 
just phone, write or visit 
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sessed by the laminates which 
are reinforced with spun nylon 
fabric. 

Fabric specifications covering 
textile materials for laminating 
purposes generally include mini- 
mum breaking strength require- 
ments. One of the principal 
reasons, of course, is to insure 
uniformity of material. Fabric 
breaking strength can be easily 
determined by any textile labora- 
tory. Provided minimum strength 
values are met in addition to other 
specification requirements, it is a 
definite indication that the fabric 
in question is up to standard. 

Generally, plastics produced by 
laminating techniques are rigid, 
having a high modulus of elastic- 
ity. Accordingly, stretchability 
and resiliency normally associated 
with fabric structures formed by 
the interlacings of twisted yarns 
are not factors affecting the prop- 
erties of the laminated material. 
These fabric characteristics, how- 
ever, are significant in the case 
of textiles for postforming stock. 
Nevertheless, the particular form 
in which the fibers are introduced 
to the resin does have an influ- 
ence on the ultimate properties of 
the laminate. 


Types of fabric 


Nonwoven fabric: Nonwoven 
mats are generally 
made with random fiber distribu- 
tion and bonded with resins 
which are compatible with those 
used in the laminating process. 
Laminates made from the random 
nonwoven material have impact, 
flexural, and tensile strengths 
just as high in the diagnonal di- 
rections as in the usual machine 
and cross-directions. 

Nonwoven fabrics are used in 
the manufacture of laminated 
products requiring sharp pro- 
jections or edges, mirror-like ma- 
chined surfaces, and superior 
mechanical strength. An early ap- 
plication was the noiseless gear 
for electric clocks. The balanced 
strength characteristics of lam- 
inates with random fiber rein- 
forcement made it possible to pro- 
duce fine-toothed gears without 
weak spots in the teeth. High- 
speed machining of the laminates 
without damage was made pos- 
sible. 

Another good example of the 
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Water Ground Mica 
is Unparalleled as filler in 


SURFACE COATINGS 
PLASTIC PUTTIES 

REPAIR COMPOUNDS 
POTTING COMPOUNDS 
ENCAPSULATIONS 


Water Ground Mica 
Particles Are 


FLEXIBLEeTOUGHeTHIN 
MACHINEABLEeSOFT(Mohr 2.5) 
CLEANeINERTeFINE MESH 
HYDROPHILLIC (Untreated) 
HYDROPHOBIC (Surface Treated) 


Water Ground Mica 
With surface treatment can re- 
duce vapor permeability of filled 
resin compound 


Use WATER GROUND MICA 
to modify . .. 


TEMPERATURE STABILITY 
COEFFICIENT OF EXPANSION 
HEAT CONDUCTIVITY 
INTERNAL SLIP 











Samples from either plant 























WATER GROUND 


miayay ‘ailte: Co 


WILMINGTON, MASS 
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Plymouth Cotton Flock and Macerated 


PLYMOUTH FIBRES . wc. 


TRAFFIC & PALMETTO STREETS, BROOKLYN 27, N. Y. PHONE HYacinth 7-5300 


Fillers for plastics reinforcement 





@ Even in strong sunlight, you can see that Plymouth cotton 
flock and filler is spotlessly clean. In fact, it is recommended 
as a filler in thermoset dinnerware and other products where 
CLEANLINESS and IMPACT strength are vital. 

Plymouth flock and filler is always completely uniform, 
assuring you of products with full, lasting impact strength. 

Plymouth cotton flock and macerated fillers are made from 
the finest, selected 100% cotton materials, carefully reduced 
to the precise size your particular product requires. This 
careful grading process, plus “sunlight cleanliness,” makes 
Plymouth cotton flock and filler a superior one. 

Test Plymouth flock and filler in your own plant. Write for 
samples and full details. 








unusually good mechanical prop- 
erties of laminates reinforced in 
this manner is the textile bobbin 
head. Tests have shown that 
heads fabricated from these lam- 
inates have nearly twice as much 
impact-fatigue resistance as the 
next strongest type (paper-and- 
canvas-reinforced). 

There has also been some ac- 
tivity in the use of papers based 
on synthetic and cellulosic fibers 
for reinforcing laminates, but 
most of the work in this area is 
still largely in the experimental 
stage. 

Woven fabrics: The density and 
positioning of the individual fibers 
in the fabric structure must be 
considered in developing the op- 
timum laminate to be used for a 
given application. 

Fiber in fabric form has certain 
advantages which are utilized in 
laminating production. 

Probably the single most im- 
portant factor is the extremely 
uniform distribution of the fiber 
in woven fabrics. This high de- 
gree of uniformity enables the 
plastics manufacturer to combine 
many layers of varnished cloth 
together to form a laminate hav- 
ing a homogenous | structure. 
Furthermore, fabric has the ad- 
vantage of mechanical strength, 
enabling it to be processed readily, 
without damage, by continuous 
methods. 

Generally speaking, the lami- 
nating varnish has a better oppor- 
tunity to penetrate the more 
porous structure of spun staple 
yarns than the more compact and 
denser filament yarns, especially 
in the case of the heavier-weight 
fabrics. In many cases, economic 
considerations necessitate the use 
of comparatively heavy fabrics for 
mechanical laminates because of 
their lower cost per pound. 

The amount of yarn twist has a 
definite bearing on the degree of 
resin penetration. Fabric woven 
from softly twisted yarns, al- 
though not necessarily strong 
from a textile standpoint, never- 
theless allows more resin to 
penetrate the fabric structure. 
This results in a stronger lam- 
inated product. Another influenc- 
ing factor on the properties of 
fabric-base laminates is yarn 
crimp. Highest tensile strengths 
are realized by having the fibers 
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lie as flat as possible in the plane 
of the laminate. In this position 
the full reinforcing effect of the 
individual fibers can be utilized 
to the best advantage. On the 
other hand, fabrics with a high 
yarn crimp often will tend to in- 
crease the shear strength of the 
laminate. 

The effects of the various com- 
ponents must be carefully con- 
sidered in the selection of a fabric 
construction for a particular end- 
use. In the majority of cases it is 
desirable to use a fabric having 
an equal distribution of strength 
in the warp and filling in order to 
obtain balanced strength charac- 
teristics in the laminated product. 
By cross-laminating, however, it 
is possible to use fabrics with un- 
equal strength distribution and 
still obtain laminates with bal- 
anced properties. For certain 
applications it may be advan- 
tageous to have the strength 
largely in one direction. When 
this happens to be the case, so- 
called unidirectional fabrics are 
employed. 

The bond strength of laminates, 
(which means the adhesion be- 
tween the fabric plies), is af- 
fected to an important degree by 
the surface characteristics of the 
fabric. A softly twisted spun yarn 
construction, presenting a fibrous 
surface and a high degree of 
fabric “pebble” or surface texture, 
results in an interlocking effect 
when the fabric layers are com- 
bined during the laminating 
process by means of heat and 
pressure. At the other extreme, 
a smooth surface, finely-woven 
fabric made from continuous fila- 
ment yarns may have a tendency 
to delaminate easily. Therefore, 
a fabric of the latter type should 
not be used for those applications 
requiring a high degree of bond 
strength. 

The tightness of weave, as af- 
fected by warp and filling yarn 
sizes and thread count, also has an 
effect on the laminate properties, 
particularly from the standpoint 
of resin impregnation. It is the 
combination of yarn and fabric 
structure that influences the 
properties of the final laminated 
product. The type of weave must 
also be taken into consideration 
in view of its effect on the yarn. 

There are many different types 
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FIBER GLASS 
INDUSTR 


Amsterdam, New York 





Manufacturing and Research Center 


GLASS MATS oechanically bonded in widths to 162” and weights 
to 10 ozs. per square foot. 


FORMAT* — General purpose, drapeable and formable mat for 
pressure molding. 


ROVMAT*— High tensile, unidirectional mat with continuous 
parallel strands of glass uniformly spaced in a matrix 
of Format*. 

FABMAT* — High tensile mat with a base layer of fiber glass cloth 


or Rovcloth* to which a controlled blend of chopped 

roving is mechanically attached. 
ROVCLOTH* (woven roving) — Balanced and unidirectional construc- 
tions from 12.5 to 36 ozs. per square yard in widths 


from 6” to 152”. 


GLASS CLOTH — Standard constructions in widths to 144”. 
GLASS TAPE — Wide range of standard weights and widths. 
FILOMAT *— High temperature thermal and acoustical insulating blanket. 


Our product line is based on industries’ needs and is a measure of Fiber Glass 
Industries’ capabilities. This product knowledge is available to assist you in the 
development of new ideas. 


*F.G.1. TRADEMARK 











TABLE I: Properties of textile fibers 





COTTON’S natural fiber twist enables spinning of strong yarns. Cotton is 
durable, absorbent, resistant to stretching and heat; it bulks and insulates 
well, has high wet strength. Resistance is low to acids and mildew, but high 
to alkalies and solvents. 





RAYON, a regenerated cellulose in staple or filament form, is industrially most 
important in high-tenacity form, with outstanding qualities of high strength 
combined with light weight. Many of its other properties are similar to those 
of cotton, but wet strength is lower. 





FORTISAN’ is a strong filament yarn of oriented and saponified regenerated 
cellulose. The new, highly oriented “Fortisan-36” has exceptional strength, 
stretch resistance, and dimensional stability. Chemical and other characteris- 
tics resemble cotton. 





NYLON is a chemically synthesized organic fiber, both staple and filament, 
available in high-strength forms. It has very high tenacity, wet or dry; ex- 
cellent abrasion- and flex-resistance; toughness; elasticity; resistance to heat 
and alkalies; excellent electrical qualities. 





ORLON’ acrylic staple fibers are light, strong, resilient, dimensionally stable, 
low in moisture absorption and are nonconductors of electricity. They show 
good resistance to heat, strong acids, mildew, bacteria, ultra-violet rays, and 
atmospheric effects. 





DYNEL’, staple fiber of vinyl and acrylic origin, has many properties similar 
to Orlon. Though sensitive to heat, Dynel has excellent resistance to strong 
alkalies as well as acids, and will not support combustion. 





DACRON’, polyester staple fiber, is water-repellent, quick drying, dimen- 
sionally stable, with good electrical properties. It has good strength, flex life, 
and shape retention, and resists abrasion, heat, and many chemicals. 


' Trademark of Celanese Corp. of America 
* Trademark of E. I. du Pont de Nemours & Co. (Inc.) 
* Trademark of Union Carbide Corporation’s acrylic fiber. 








of weave available to the lami- 
nator. Standard cotton industrial 
fabrics range from lightweight, 
high-count, staple lawns to a con- 
siderable variety of firm, heavy 
ducks. Each, of course, possesses 
its own special advantages which 
direct it toward specific applica- 
tions. 


leaves of a tropical shrub belong- 
ing to the Agave group and is 
available in strands from 2 to 5 
ft. long and 0.005 to 0.020 in. in 
diameter. Grading is on the basis 
of fiber length, whiteness, and 
degree of cleaning. 

Laminates: Sisal mats are used 
in reinforced plastics with poly- 
ester or phenolic resins, the mats 
being available in weights of % 
to %4 oz./sq. ft. in parallel strands 
and from 2 to 9 oz./sq. ft. in 
needled mats. Molding is usually 
in matched-metal shear type 
molds at a minimum pressure, 
with polyester resins, of 200 p.s.i. 
Loading can be in conventional 
filler-resin ratio with either cal- 
cium carbonate or calcium silicate. 

Typical applications are in 
trays, tote boxes, waste baskets, 
and clothes hamper panels. 

Sisal mats are readily impreg- 
nated with low-pressure phenolic 
resins and are moldable into rela- 
tively simple shapes of modest 
draw. Usually used in a ratio of 
60% sisal and 40% B-stage resin, 
the proportion can be varied to as 


SISAL FIBERS’ 





Jn the past few years, sisal fiber 
has become increasingly im- 
portant in mat form as a rein- 
forcement for plastics laminates 
and in chopped form as a filler for 
thermoset molding compounds, 
especially premixes. It is a low- 
cost material that for many pur- 
poses yields finished pieces with 
adequate impact and flexural 
strength, weatherability, and low 
moisture absorption. 

Chemically a __lignocellulose 
fiber, sisal is produced from the 
*Based on information furnished by 
Standard-Union Fibre Co., 2950 E. Tioga 


St., Philadelphia 34, Pa., and Product 
Techniques, Inc., Hudson, Ohio. 
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THE PROBLEM: 


Needed: In record time — nozzles, 
nose cones, liners and other missile 
and aircraft components of high 
temperature reinforced plastics, 
capable of withstanding almost 
unprecedented temperatures. 


THE ANSWER: 


A modern, experienced, well staffed 
plant, capable of handling the 
entire job under one roof—from 
receipt of order to tool design and 
mold fabrication, part molding, 
post curing, and machining of the 
finished article — always under the 
watchful eye of experienced qual- 
ity control engineers. This is Koch, 
a firm which hasn’t missed a deliv- 
ery schedule yet. Shown here, a 
missile liner, one of many high 
temperature, high pressure, rein- 
forced laminates molded by Koch. 








Koch experience and achievement 
assure you of the finest possible 
counsel in any packaging, materiel 
parts fabrication or Research and 
Development undertaking. We will 
welcome your inquiry. 


FILLERS AND REINFORCEMENTS 


.,. are any of your materiel problems 


similar to these? 





THE PROBLEM: 


Needed: Precision-built global survival kits for 
ejection with aircraft pilots in emergencies. Must 
contain emergency oxygen supplies for high- 
altitude escape; self inflating life raft, essential 
survival items. 


THE ANSWER: 


Koch’s Global Survival Kit, in full production 
since 1956, is now standard equipment on USAF 
T-38, B-58, F-101, F-102, F-105, F-106 aircraft 
and the new experimental rocket powered aircraft 





X-15. Koch’s pioneering in Fiberglass molding 
and superb skill in design-manufacture have 
combined to provide these miracles of life-saving 
protection .. . always on schedule. 








THE PROBLEM: 

Needed: Combination carrying-storage- 
shipping cases with shock absorbing mecha- 
nisms to house and protect delicate electronic 
and aerial camera equipment. Cases must 
have a zero vapor-moisture transmission 
rate. Must be shock proof, mildew proof 
and fungus proof . . . must be permanent, 
re-usable and suitable for long term storage. 


THE ANSWER: 

Koch has produced over 350,000 Fiberglass 
cases with all the qualities of durability and 
performance called for above—a method 
II-D package to meet military specification 
MIL-C-4150E (USAF) which requires no 
outer packaging for overseas shipment. To- 
day, Koch Fiberglass cases protect costly 
equipment for government and industry 
around the world. 








ANS 
THE PROBLEM: 
Needed: A permanent, maintenance-free marina 
installation, providing a stable non-tilt dock. It 
must be absolutely resistant to petroleum products, 


dry rot, marine borers and other destructive ele- 
ments . . . must have non-slip surface. 


THE ANSWER: 

Koch Double Keel Molded Fiberglass Pontoons with 
Koch Safety Grid Molded Fiberglass Decking pro- 
vide a total answer to maintenance cost, unsightly 
weathering, instability. Riding lower in the water 
they reduce bobbing and bouncing to minimum. 
Pressure molded Fiberglass grid decking assures safe, 
slip-proof, permanent, virtually indestructible sur- 
face. Modular units simplify installation. 





ORIGINATOR OF 
KOCH FIBERGLASS 
LUXURY LUGGAGE — 
ENGINEERED FOR 
THE MAN WHO 
TRAVELS A LOT 





(PRONOUNCED ‘‘'KOKE ) 


H. KOCH & SONS, INC. 


CORTE MADERA, CALIFORNIA 

















Saturating 
PAPERS 


for 
LAMINATORS 


e Over 100 grades, calipers, colors 


e Frequent Runs (tie-ins invited) 





e Test Treater Rolls Available 








@ Technical Consultant Service 


e Serving laminators for 30 years 


KRAFELT COMPANY 


237 Lancaster Avenue + Devon, Pennsylvania * MU 8-7599 














‘Troy Tur 


REINFORCING BLANKETS 
... do what no others can 


Made of mechanically interlocked Orion* 
or Dacron* fibers—no binders or adhesives 
are used. Result is a light weight, high 
strength, easy-to-work-with reinforcing 
blanket, one that gives you — 


* Nigh abrasion resistance (better than glass) « ex- 
cellent electrical properties « uniform loading —no 
resin-rich corners © outstanding corrosion resist- 
ance « safe for food and furniture—no sharp frag- 
ments « smooth handsome surface « exceptional 
weatherability (Orlon*) « forms well after curing 
¢ low moisture absorption « limitless shelf life 
* easy to mold in deep draws 


The uses of Troy Tuf are virtually un- 
tapped. To get the entire story on this 
exciting new material, send today for our 
Technical Data Book—it’s packed with 
practical information. 

* SMART SANDWICH FOR 

« DESIGNERS... in some 

e cases, Troy Tuf Dacron* 
* can be used as a veil 

or overlay in combination 





with other materials. ~ 


*Du Pont tradenames 


“Troy Tur REINFORCING BLANKETS 


industrial Products Division, Troy Blanket Mills, 200 Madison Ave., New York 16, N. Y. 











little as 30% sisal, with 30% filler 
and 40% resin. 

Premix compounds: Chopped 
sisal fibers in lengths from %4 to 
¥% in. are being used in low-cost 
premix compression molding com- 
pounds. Percentage of fiber in such 
premixes runs from 5 to 15%, de- 
pending on the application. These 
premixes range in specific gravity 
from 1.8 to 2.85, with impact 
strengths (Izod) of 1.1 to 2.3 lb./ 
in. of notch. Flexural strengths of 
6000 to 7000 p.s.i. are reported, 
and flexural modulus of 7 xX 10° 
to 1.1 X 10°. 

When molding polyester-sisal 
premixes, temperatures of 300 to 
350° F. and pressures of 450 to 
1000 p.s.i. are used; over-all mold- 
ing cycles of 1 min. are attainable 
on sections which are as thick as 
0.250 inch. 

Present volume applications of 
sisal-resin premixes are in gear 
housings, heater and air condi- 
tioning fan housings, window- 
type air conditioner bulkheads, 
and in many industrial applica- 
tions which fit into the nonelec- 
trical category. 

It is estimated that 4 million Ib. 
of sisal were used in premixes 
during 1958, with volume continu- 
ing to increase. 
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... your best reinforcements at any cost! 


Ferro produces fiber glass for one purpose only, the reinforcement 
of plastics. And we produce the “complete product” — from raw 
materials to finished mat, fabric or woven roving — under our 
own rigid controls. By maintaining a high degree of uniformity in 
the reinforcements we make, we help smooth out your production. 
And we help you use only the reinforcement you need. Write for 
samples, specifications and prices. 


FERRO CORPORATION 

FIBER GLASS DIVISION 

Nashville 11, Tenn. . . . Huntington Beach, California 
Other Ferro plants in Argentina, Australia, Brazil, 
Chile, England, France, Holland, Hong Kong, Japan, 
Mexico and South Africa. Write for full addresses. 











Recent Developments 





@ Non-woven asbestos felt (Ther- 
momat, Johns-Manville Corp.) 
saturated with phenolic resin and 
an inorganic filler is being used in 
the compression molding of com- 
ponents that must withstand high 
heat and pressure. It is manufac- 
tured for one-piece lay-up in 
slabs, 14 in. wide, about 12 ft. long, 
and “ge in. thick. Flexible before 
curing, tough and rigid after it is 
cured, the material is said to offer 
good resistance to physical abra- 
sion and erosion in missiles and 
rockets during the ablation proc- 
ess. It also offers resistance to 
flame erosion in high-temperature 
service. 


@ Flexible electrical insulating 
material (Duroid 2100, Rogers 
Corp.) based on a combination of 
acrylic (Orlon) fibers and an 
acrylic resin is intended for her- 
metic applications where resist- 
ance to Freon-oil mixture is a re- 
quirement. It is currently being 
produced in 13-in. wide rolls, in 
thicknesses from 0.010 to 0.030 
inch. Thinner gages and laminated 
sheets are under development. 


@ The production of continuously 
manufactured thin epoxy fibrous 
glass reinforced laminates with 
polyester film (Mylar) faces has 
been announced (Swedlow, Inc.). 
The material is said to possess ex- 
cellent physical and electrical 
characteristics. Widths of up to 
48 in., in cut-to-size sheets or con- 
tinuous length rolls, are available 
in thicknesses ranging from 0.006 
to 0.060 inch. 


@ Six different honeycomb core 
materials, consisting of woven 
glass cloth impregnated with a 
phenolic resin and separately ap- 
plied phenolic dip coats (HRP, 
Hexcel Products, Inc.) range in 
density from 2 lb. to 15 lb./cu. ft. 
in cell sizes of % and ‘e inches. 
The lower densities are designed 
for use in highly loaded aircraft 
and missile components, the mid- 
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dle densities for primary aircraft 
structures, and the higher densi- 
ties for marine structures such as 
hydrofoils and underwater con- 
tainers. 


@ A wood flour that is said to be 
dust-free (Hygeia, Penn-Rillton 
Co.) is suggested as a filler for 
plastics molding compositions. The 
base wood is oak and the material 
has a bulk density of 17.95 lb./cu. 
foot. 


@ Recent developments (at the 
Johns-Manville Research Center) 
in the cleaning of chrysotile asbes- 
tos fibers have greatly improved 
the color, increased the degree of 
purity, and enabled the asbestos 
mines to produce higher grades of 
clean fibers from some of the 
lower grade fibers, and at the 
same time to present new fiber 
grades to the plastics industry. 
The surface areas of the cleaned 
fibers (Plastibest 10 and 20), when 
expressed in terms of cm.?/g. show 
that the cleaned fibers have in- 
creased surface areas for resin im- 
pregnation; hence have greater 
strength potential. 


@ A new, decorative fibrous glass 
panel (Filon Plastics Corp.) fea- 
tures a black and gold jackstraw 
pattern embedded in frost, clear, 
or snow panels. It is suitable for 
shoji screens, room dividers, table 
tops, cabinet doors, and luminous 
ceilings. 


@ A new, premium grade epoxy 
paper base cold punch laminate 
(Phenolite Grade EP-491, Na- 
tional Vulcanized Fibre Co.) has 
electrical properties and dimen- 
sional stability superior to those of 
regular XXXP types. The lami- 
nate was developed to meet 
printed circuit requirements of 
computer manufacturers. 


@ Bathroom tiles (Formica Corp., 
subsidiary of American Cyanamid 
Co.), made of decorative lami- 
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nates, measure 10 by 10 in. and are 
available in eight colors. The tiles 
can be installed with dry adhesive. 


@ Thick-walled paper-based lam- 
inated tubing (Micarta, Westing- 
house Electric Corp.) is designed 
for electrical applications such as 
lightning arrester barriers and 
fuse tubes. For such uses it is 
equivalent in performance to 
cloth-based materials. It can 
be machined with conventional 
equipment and can be tapped or 
threaded with as many as 28 
threads per inch. The material 
conforms to performance require- 
ments specified for molded tubing 
of NEMA grade XXX and Mil- 
P-79B type PBE. 


@ Builders of fibrous glass boats 
who experienced a 50% sales gain 
in 1959 conservatively predict a 
further advance of 20% in 1960. 
Between 120,000 and 130,000 boats 
were sold in 1959. 


@ A line of insert-type tubes 
(Dall Flow, B-I-F Industries, 
Inc.) for primary flow metering is 
available in sizes up to and includ- 
ing 48 inches. The tube is made of 
polyester or epoxy resins rein- 
forced with fibrous glass, and has 
a metallic throat lining. 


@ A paper base-epoxy resin lam- 
inated plastic (Grade XY-1, Tay- 
lor Fibre Co.) combines some of 
the superior performance charac- 
teristics of glass epoxy laminates 
with the fabrication ease of paper 
phenolic laminates. It has flexural 
strength and insulation and mois- 
ture resistance approaching that 
of glass epoxy laminates, but is 
lower in cost. A copper-clad grade 
(Grade XY-1 Cu-Clad, Taylor 
Fibre Co.) is expected to find wide 
use in computer applications. 


@ A reinforced phenolic laminate 
(TRC-X, Riverside Plastics 
Corp.) for use in missiles and air- 
craft is a low-dielectric, structu- 
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YOU CAN GET better laminated and molded products three ways with Pitts- 
burgh Fiber Glass. O First—PPG provides you with a quality, uniform reinforcement of exceptional dimen- 
sional stability and dielectric strength; it’s fire-resistant, heat-resistant, odorless. QO Second—PPG can supply 
you with quality YARNS in any twist or ply, in all standard sizes . .. ROVING in a variety of finishes 
and end counts wound to your requirements; it’s static-free, ideal for use in preforming or spraying .. . 
CHOPPED STRAND in lengths of 4” and up, packaged for convenient handling; its uniformity helps 
cut rejects. © Third—PPG offers you technical help through free trials made in your own plant to show 
you how Pittsburgh Fiber Glass can help you produce better end products. Call your nearest PPG Sales 
Office or write Pittsburgh Plate Glass Company, Fiber Glass Division, One Gateway Center, Pittsburgh 22, Pa. 


Sales Offices: Atlanta, Boston, Buffalo, Charlotte, Chicago, Cincinnati, Cleveland, Dallas, Denver, Detroit, 
Fort Wayne, Houston, Jacksonville, Kansas City, Los Angeles, Louisville, Milwaukee, Minneapolis, 
New Orleans, New York, Philadelphia, Pittsburgh, St. Louis, San Francisco, Seattle and Washington. 
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Claremont Flock 
Toughens Plastics 


—makes ‘em stand up 
against hard bouts! 


By the addition of Claremont Cotton 
Fillers, thermosetting plastic 
formulations become sturdy and 
strong—create no dimensional 
distortion—and are in-line, costwise. 
When end-use requirements 
demand higher impact, greater 
tensile and compressive resistance, 
we suggest you check our “muscle 
makers” . . . Claremont cotton and 
nylon flock . . . macerated fabric 

.. + precision cut “Saran” bulk 
fillers for epoxy castings. 


Write for Samples 


CLAREMONT FLock corporaTION 


The World's Largest Manufacturer of Plastic Fillers 


CLAREMONT - NEW HAMPSHIRE 


rally strong material in the 1000° 
range. It retains good structural 
properties even when exposed to 
high temperatures and instantan- 
eous thermal shock. It is also used 
as a heat insulating barrier. 


@ An insulation research project 
at the University of Delaware is 
seeking to develop a reproducible 
test method for measuring insu- 
lating resistance of high-pressure 
laminates. Factors to be studied 
will include accuracy and con- 
stancy of temperature and humid- 
ity control. 


e@ A new laminate (Dilecto GB- 
108TED, Continental-Diamond Fi- 
bre Corp.), made from glass cloth 
impregnated with polytetrafluoro- 
ethylene (Teflon) resin, is de- 
signed for corrosive environments 
in gaskets and seals, and for flex- 
ible electrical insulation. The glass 
cloth is covered on both sides with 
a polytetrafluoroethylene (Tef- 
lon) resin film, which is free of 
pinholes. 


@ Endless belts (General Plastics 
Corp.) made of polytetrafluoro- 


ethylene (Teflon) impregnated 
glass fabric are ideally suited for 
resin conveyors. Since the base 
cloth is composed of glass fibers, 
the conveyor can operate well into 
the 400° F. range without being 
affected. 


@ A line of materials handling re- 
ceptacles (National Vulcanized 
Fibre Co.), made from a flame re- 
tardant grade of vulcanized fibre 
(Pyronil), is designed for plants 
where exposure to fire is a poten- 
tial hazard or where safety pro- 
grams require flame resistant ma- 
terials. 


@ The Reinforced Plastics Div. of 
The Society of the Plastics Indus- 
try Inc. has formed a Prepreg 
Committee to consider the stand- 
ardization of test methods and 
nomenclature. 


@ A new copper-clad laminate 
(Cu-Flex Lamicoid, Mica Insu- 
lator Div. of Minnesota Mining & 
Mfg. Co.), consisting of 1-oz. elec- 
tro-deposited copper foil bonded 
to 0.002- or 0.005-in. flexible poly- 
ester film, makes possible substan- 


tial savings in space and weight 
in electronic equipment. The lami- 
nates can be twisted or bent to fit 
the requirements of many wiring 
layouts. 


@ A new low brightness light 
panel for lighting fixtures is made 
up of thin platelets of glass (Fi- 
berglas Flake, Owens-Corning) 
laid largely in a parallel plane 
and molded with a polyester resin 
into smooth flat panels (Fiberglas 
Polarizing Light Panels). These 
panels polarize the light and make 
possible the low brightness prop- 
erty. 


@ Production of reinforced plastic 
sheet said to have a unidirectional 
flexural strength of 250,000 p.s.i. 
has been started (by The Paral- 
lite Mfg. Co.). The company pro- 
duces its own glass fibers and 
turns out a finished mat from 
which flat sheet laminates are 
made. The new material is ex- 
pected to find applications as elec- 
trical grade laminates and tubes 
for the electrical industry; missile 
motor cases; pipe production; in 
high pressure containers; etc. 
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«= Without any charge. 


. pronto. 


A Service of 


REINFORCEMENTS AT WORK 


Read any good 
literature lately? 


a particularly striking page in 
weeVery issue of Modern Plastics Encyclo- 
. that refers to a wide variety 
a pamphlets, brochures and other manu- 
~ facturers’ literature all carefully described 
» in 12 informative pages—and all yours 


All you have to do is circle the items you 
want, fill in the reply card and mail. 
You'll get the new literature you want 


AODERN PLASTI Ci 


A Breskin Publication 
575 Madison Avenue © New York 22, N.Y. 
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Wilner research now provides wood flour with 
a broad spectrum of densities and sieve analy- 
ses. These, together with controlled moisture 
levels and color shadings, allow you to select 
the wood flour grade that will give the exact 
surface finish and other physical properties 
your product requires. 


Also yours from Wilner, the world’s largest 
wood flour refineries, are these important 


Wilner research to aid your product development 
Guaranteed uniformity with automatic process control 
World's most modern, safety-engineered mills 

Security of supply, with forest-to-you raw material control 
Dependability of delivery 


WOOD REFINERY 


A DIVISION OF WILNER WOOD PRODUCTS COMPANY 





HOME OFFICE AND REFINERIES AT NORWAY, MAINE PHONE Pligrim 3-636 
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mmco-ftiber ) GLASS FIBER MATS 


~¥ more uniform 
REINFORCING MATS 


soft, wrinkle-free Ke distinctive 
SURFACING MATS DECORATIVE MATS 


REINFORCING MATS — Cleaner, whiter Famco-Fiber reinforcing mats look 
different — and are different — from ordinary glass fiber mats. They’re 
made from mechanically interwoven continuous fiber strands (for hand 
lay-up, combination chopped and continuous fibers available). Famco- 
Fiber mats are extremely uniform and free of “washing”. And with 
various binders — including Polyester and Acrylic — variation in binder 
content is held to 1% throughout the entire mat. Available in rolls 165’ 
long and up to 76” wide. Weights available: %4-oz. to 2-0z., in incre- 
ments of “%4-oz. 


SURFACING MATS—Famco-Fiber Surfacing Mats are soft, drapable, uni- 
form and wrinkle-free. Used with reinforcing mats, they give super- 
smoothness and super-whiteness to finished product. Available in rolls 
280’ long and up to 76” wide in a full range of thicknesses. 


DECORATIVE MATS—A wide range of colors and patterns can be incor- 
porated into Famco-Fiber Decorative Mats. These mats offer unusual 
design opportunities in the decorative plastics field. Available in rolls 
110’ long and in standard widths of 48 and 60”. 


FAMCO, INC.—A BASIC SOURCE 


The entire glass fiber manufacturing operation—beginning with the 
manufacturing of the fibers themselves—is done in Famco’s modern 
175,000 sq.ft. plant. We are eager to help you in utilizing glass fibers 
to your exact specifications and are geared for small special runs 
as well as large-volume runs. Our complete facilities —engineering, 
research, development, design and production—are at your service. 
Call, wire or write for sample mats. 


Famco, Inc. 
6201 Strawberry Lane 
Lovisville, Kentucky 
Phone EMerson 8-6521 


548 


1 









\ 
\ 


* 


APES 
















‘ 












i. ie eo ne | 
Oe Re Rede Be by ; 
2 V9%6 Ve +4 5 
ve Ve Va Sa Be Pe Be 
. heROSeReRe Role hee 
TP eRe Be Bi: Bo te, 
oe 2 "= va he 15 Se bg +4 ve5eN\8 
~~ BeBe PedeRe i. va va we 
: 944 9695 56 Se 48 se 04-48 Se 
V9 +4 4 04 06 $6 164040 S64 
Me Pe Be +S +9 36 34 44 4O5 O56 
+4 v4 +e be be eo i eo 
Reetehihs hub bte k 
Yo ¥* ve 3445 045456 46 Se | 
2% VS V4 8 Sy V4 898 
SO 58 44 +8 Oe ee 

va +e ba Sa be 












you need maximum strength 
pound of reinforcement . . . high 
standards of quality . . . uniformity in 
weight, weave and thickness . . . contact 
FLIGHTEX for fast service. 

Our research laboratories and devel- 































opment facilities are ready to help find 
the exact fabrics to meet your particular 
needs. 


Write, wire or call for fast service. Get to know FLIGHTEX—you'll like our way of doing business. 
Write for our Specification Guide. 





TEX FABRICS, INC. 


93 Worth St. New York 13, N. Y. 











ck FILLERS are processed 


to meet your requirements 





Many of the formulation advan- 
tages you're looking for in a filler 
... resin compatibility + controlled 
viscosity + ease of dispersion + min- 
imum water absorption + reduced 
shrinkage + dimensional stability - 
improved physical, electrical, and 


chemical properties + low cost 
-..can be found in Georgia 
Kaolin Company’s HYDRITE 
KAOLINITES (hydrated alu- 
minum silicates) and REA series 
(surface modified, RESIN- 
TREATED CLAYS), 


Typical Physical Properties 
HYDRITE and REA series fillers 
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These precisely controlled fine particle HYDRITES and surface modified REA series 
fillers can be effectively incorporated into your resin formulations. 
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Four recent technical bulletins detail the advantages offered to manufacturers of rein- 
forced plastics by GK's new types of kaolinite fillers. 


There's a Georgia Kaolin distributor, with warehouse stocks, near you. 
Ask him for free technical bulletins and filler samples, or write direct to: 


ORGIA KAOLIN COMPANY 


Parker Road, Elizabeth, N. J. 
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NEW 
DEVELOPMENTS 
in fillers by 
GEORGIA 


KAOLIN 
COMPANY 


HYDRITE kaolinites are made 
from a highly processed kaolin 
clay. They have controlled.char- 
acteristics with regard to particle 
size, particle size distribution, 
residual salt content and moisture. 


Generally, kaolin clays offer a 
number of advantages not ob- 
tained with other types of mineral 
materials. These include excellent 
surface characteristics, improved 
physical, chemical and electrical 
properties and low water absorp- 
tion. 


By modifying the surface of the 
clays by means of resins, a number 
of advantages can be added to 
the properties obtained with the 
HYDRITE kaolinite fillers. These 
are designated as REA fillers. 


It is possible to put a given treat- 
ment on a specific particle sized 
clay to achieve improved com- 
pounding characteristics and im- 
proved physical properties of the 
resultant polymer. For example, 
the REA surface modification 
greatly improves compatibility in 
polyester resins with little effect 
on such things as pot life, cure 
time or the physical properties. It 
also gives improved water resist- 
ance. 


The surface treated clays can be 
used where the resins are particu- 
larly sensitive to the more active 
surfaces which are frequently 
found on unmodified fillers. For 
example, in epoxy resins the resin 
treated clays do not affect the re- 
activity of the resin and impart 
excellent reological characteris- 
tics, physical properties and wate: 
resistance. Actually, the surface 
modified clays offer improved 
compatibility in many resin sys- 
tems. In many applications where 
the HYDRITE grades cannot be 
used, REA surface modified clays 
can be used with ease. 





Further information and 
recommendations can be ob- 
tained by contacting the 
Georgia Kaolin Company or 
one of the distributors listed 
to the left. 














Vdirijite Sear fabrics insure superior 


performance for high and low pressure LAMINATING 


IMPACT STRENGTH... Wellington Sears single filling duck 
has the right weight and rugged, hard-gripping texture to make 
an excellent reinforcement for C grade laminates where high impact 
strength is important, as in the case of certain gears, safety helmets 
and mechanical parts of many kinds. Available in widths of 29 
inches and wider and in weights from about 8 to 15 ounces per 
square yard. 








SHOCK RESISTANC Bucs Wellington Sears gear duck, like 
our Superior army duck, is a heavy, rugged fabric, ideal for shock- 
resistant laminates such as heavy duty mechanical parts in mecha- 
nisms subject to sudden starts and stops. Its plied yarn construction 
contributes high fiber density and freedom from sizing substances 
that sometimes hinder impregnation. Available in widths of 28% 
inches and wider and in weights from about 8 to 15 ounces per square 
yard. Other Wellington Sears quality cotton fabrics for laminating 
include drills, Columbus sheeting, single and plied yarn chafers, and 
numerous special constructions. 








GOOD INSULATOR... The nylon staple fibers in this fabric 
contribute high bonding strength and provide laminates with supe- 
rior insulation resistance under high humidity conditions, a factor 
of special importance in items for the electronic and high frequency 
fields. Wellington Sears staple fiber nylon fabrics are made 28 to 72 
inches wide in weights of about 4 ounces per square yard and higher. 
Also available to laminators are Wellington Sears fabrics of Orlon*, 
Dacron** and other synthetic fibers. 


BALLISTIC PROPERTIES... In this fabric the strength of 


nylon yarns in filament form provides outstanding impact resist- 
ance to low pressure laminates such as wing board liners for mil- 
itary aircraft. Wellington Sears filament nylon fabrics are made in 
weights of about 2 ounces per square yard and higher, in widths 
from 28 to 72 inches. They are available in the grey or scoured and 
heat set for dimensional stability. 


rat 
«¥ 


MULTI-DIRECTIONAL STRENGTH... originally designed 
specifically for high pressure laminating, Lantuck is a non-woven, 
resin-bonded fabric whose revolutionary feature of random fiber 
distribution gives laminates equal strength in all directions and 
exceptional machineability at high cutting speeds. New, improved 
Lantuck is recommended as an economical filler for fine gears, 
bobbin heads and other laminates requiring sharp projections or 
edges, mirror-like machined surfaces and superior mechanical 
strength. Lantuck for laminating is 38 to 40 inches wide, weighing 
about 4 ounces per square yard, of various fibers and bonding agents. 





For free booklet “Fabrics Plus” write 
*DuPont’s trademark for its acrylic fiber Dept. 


**DuPont's trademark for its polyester fiber 


> FOr 
& ® 
Wellington Sears as 
First in Fabrics For industry Wellington Sears Co., 111 West 40 Street, New York 18, N. Y. 


Offices in: AKRON * ATLANTA * BOSTON * CHICAGO * DALLAS * DETROIT * LOS ANGELES * PHILADELPHIA * SAN FRANCISCO 
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WHAT'S NEW IN GLASS FIBER? 
oD Tae ete HAS ITI 


Continuous Fiber Reinforcing Mat 


This new produc? was developed specifically to meet the demand for a uniform mat 
with good drapability, even binder distribution, and exceptional whiteness. Particu- 
larly suitable for matched metal die applications. Available in weights from '/2 oz. to 
2/2 oz. MODIGLASS CFRM has a monofilament surfacing layer on each side to 
assure a superior surface finish 





Chopped Fiber Strands 


MODIGLASS CFS is not a by-product, but a fiber designed specifically for 
use in pre-mix molding. This fiber mixes well, wets out fast, gives a 
superior surface finish and has proven to give superior strengths. This is 


the first product developed specifically for pre-mix application — available 
in lengths from %e” to 2”. 


Other “Firsts” Developed by MODIGLASS 


SURFACING MAT: For surfacing flat and gently curved laminates. 

MODIGLASS VEIL: Ideal for surfacing preforms and sharp contoured forms. 

UNIDIRECTIONAL TAPE: For use in reinforcing long thin laminates — skis, fishing poles. 
UNIDIRECTIONAL MAT: For laminates requiring high glass content, high strength and rigidity. 
DECORATIVE MATERIALS: For unusual patterns and effect in unlimited colors. 


With the industry’s most modern facilities for both manufacturing and Research & Development we 


welcome the opportunity to assist you in the selection of the proper glass fiber material for your 
application. 


MODIGLASS FIBERS, INC. 


General Offices, SALES OFFICE AND PLANT 
P.O. Box 86, Bremen, Ohio—LOcust 9-4175 
RESEARCH AND DEVELOPMENT LABORATORIES 
Bremen, Ohio and Florham Park, N.J. 


“REINFORCED PLASTICS ARE STRONGER, LAST LONGER, AND LOOK BETTER 
WITH MODIGLASS FIBERS” 





SURFEX-MM® 


Average particle size: 
1 micron. Resin coated. 
Low oil absorption 
(20-22 cc/100 grams). 
PVC Compounds. Low 
plasticizer absorption. 
Low viscosity build-up 
in plastisols. Excellent 
dispersion, lowers cost. 
Polyester Compounds, 
Improves finish, 
increases physical 
properties, and reduces 
shrinkage and mixing 
cevcle. Excellent wetta- 
bility and dispersion. 









CARBIUM® 


Average particle size: 
2.5 microns. Uncoated. 
Used in plastisols and 
organosols to reduce 
cost and maintain low 
viscosity and good flow. 
Excellent color stability. 


















yD 
MULTIFEX-MM® 


Ultra fine. Average 
particle size: .07 
micron. Uncoated. 


SUPER- 
MULTIFEX® 


Average particle size 
extremely fine: .05 
micron, very uniform. 
Coated with two 
organic surface agents. 


PVC Compounds. 
Imparts excellent mar 
resistance, smooth finish 
and gloss in vinyl floor 
tile and injection 
moldings. 








Pre-Mix Polyester 
Compounds. Imparts 
whiteness and enamel- 
like finish. Controls 
viscosity. 


PVC Compounds. 
Imparts excellent mar 
resistance, gloss, and 
minimum whitening 
on flexing. 

Plastisols and 
Organosols. Yields 
thixotropic effect. 


SUSPENSO & 


Average particle size: 
2 microns. Uncoated. 
Excellent dispersion. 
Polyester Pre-Mix 
Compounds. In 
conjunction with 
Multifex-MM controls 
viscosity, imparts 
whiteness, improves 
finish, cuts cost and 
shrinkage. Excellent 
shelf life. 

Polyester Compounds, 
Disperses readily. 
Imparts whiteness. 
Reduces shrinkage and 
cost. Excellent shelf life. 


KALITE® 


Average particle size 
about .5 micron. Oil 
absorption 28-36 
cc/100 grams. 

1% fatty acid coat. 
PVC Compounds. 
Excellent dispersion 
and gloss. Improves 
calendering. 


Favorite forms of CaCO: 


The Diamond gallery of precipitated calcium carbo- 
nates contains outstanding examples of products 
preferred by processors everywhere for purity and 
stability. Your nearby Diamond representative can 
show you how they cut processing costs. Ask him 
for formulas and cost comparisons. Otherwise, write 
Diamond Alkali Company, 300 Union Commerce 
Building, Cleveland 14, Ohio. 


Sa.Es Orrices: New York, Philadelphia, Pittsburgh, Cleve- 
land, Cincinnati, Chicago, St. Louis, Memphis, Houston. 


DistTRIBUTORS: Carmona Chemical Co., San Francisco; 
Dorsett & Jackson, Los Angeles; VanWaters & Rogers, Inc., 
Seattle and Portland; Harrison & Crosfield (Canada) Ltd. 


Diamond 
y Chemicals 
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MOSINEE. ..Creator of Specialized Papers 





Make better plastic laminates with 


MOSINEE CONTROLLED-ABSORPTION PAPER 


The open secret to making the best quality, paper- | Absolute uniformity maintained—When you order paper from 
base laminates is in using an impregnating paper Mosinee, you can be sure of exc eptional uniformity from roll 
which prec isely controls the quantity and rate of to roll... from carload to carload. That means lower manufac- 


. . $ 3 iformly high-quality laminates—an i - 
resin absorption. turing costs and un fo mly high-quality laminates—an impor 
tant point in your selling story. 


To get that kind of controlled-absorption the Information, ideas for the asking—In working for years with 
leading plastics manufacturers come to Mosinee. leading plastics manufacturers, Mosinee has perfected many 
Papers are developed and manufactured to meet paper-making techniques. Why not make use of our extensive 
our customers’ specifications, or to standards facilities and experience to improve your products? They're 


worked out by our experienced technicians. yours for the asking! Mail the coupon for prompt action. 


Mosinee Paper Mills Co., Dept. MPE-61, Mosinee, Wis 

Gentlemen: We are interested in knowing more about your top-quality 
controlled-absorption papers for the plastics industry. Please send free 
Data File; also Paper Terms Dictionary. 


MOSINEE 
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Next to adhesives... 
use Riegelease paper 


In selecting releasing 
papers for pressure-sensi- 
tive adhesives you'll find 
every adhesive is different 
... Varying with the base 
materials to which it is ap- 
plied, as well as the process 
and type of coater used. 
Riegelease papers are made 
in many weights, with a 
variety of coatings one or 
two sides, colored papers 
and printed if desired. Ask 
for Riegelease Selector 
Manual. 





Rocket-Age Dictation... 


Paper...for fast starts on cold days aN 
10,000 digits a minute! 


Battery makers, dreaming 
of shipping wet batteries 
dry, needed a new kind of 
plate separator. Electric 
Autolite Co. turned to 
paper. ..and to Riegel. 
After many trials, our re- 
searchers came up with a 
resin-impregnated paper 
endowed with just the right 
porosity, electrical and 
chemical properties. 
Autolite converts it into 
dimensionally accurate, 





Mountains of data radioed 
by rockets in flight are cap- 
tured photo-electrically on 
tape made of Riegel paper 
with unique physical. 
chemical and electrical 
properties. Tape is charged 
with static in form of 
image. This electrostatic 
“printing” is developed by 
dusting with powder, which 
clings only to charged 
areas. Image is “fixed” by 


ribbed battery separators at 


heating paper’s coating, 
low cost. 


fusing powder in position. 
It’s all done in a wink! 


NO SHRINKING VIOLETS 
Rubber plates for high in this printing 


speed printing are cast in 
molds made by pressing 
plastic-impregnated paper 
against master engravings. 
Shrinkage and warpage 
were serious problems. 
Wood Flong Corporation, 
leading matrix maker, 
asked Riegel to search for 
an answer. Result: A new 
paper product called 
“Thermomat®” . . . ex- 
tremely rigid, coated with 
special plastic, calendered 
to precise caliper. Handles 
fine color printing. 





—_— 
. 
ry 





femme ere ee we eee ae eae 
hang ® yy 
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TECH BIGCAs. PAPERS FOR INDUSTRY 
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AT AIKEN, SOUTH CAROLINA: The most modern fibrous glass manufacturing 
facilities in the world are now producing the finest quality Fiberglas* materials. 


PRODUCING Owens-Corning Fiberglas serving the 


plastic industry for years—is ready to help 


BETTER MATERIALS... you solve problems of reinforced plastic 


materials and designs. Write to 


DEVELOPING Owens-Corning Fiberglas Corporation, 


Reinforced Plastics Marketing Div., 


NEW APPLICATIONS 717 Fifth Ave., New York 22, N.Y. 


AT GRANVILLE, OHIO: One of a group of new Owens-Corning Fiberglas laboratories that pro- 
vide the most complete technical research and development facilities in the fibrous glass industry. 
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EKENS-CORNING 


FIBERGLAS 


*T-M. (REG. U.S. PAT. OFF.) O-C.F. CORP. 














‘ REINFORCEMENTS 


STANDARD-UNION’s sisal will give you 
a reinforcement with good impact strength 

. at a low cost. 

Our most widely used CHOPPED SISAL 
is cut from high-grade Haitian machine- 
dried sisal, free of oil. Sisal compounds give 
easy processing, uniform fibre flow, excel 
lent moldability and part performance. 
SISAL FLOCK also available. 

Needled SISAL MAT made in widths up 
to 80” and weights from 214% to 8 oz. pet 
square foot. 

Whether you manufacture polyester and 
phenolic compounds, or whether you mold 
with polyesters and phenolics, it will pay 
you to find out more about this highly eco- 
nomical development. Call or write 


today. 


STANDARD- UNION FIBRE COMPANY 


2950 E. Tioga Street, Philadelphia 34, Pa. 





cost MICA FLAKES 


Jon REINFORCING 


/," flakes or other sizes to 









100 mesh .. . transparent and colorless . . . 


chemically inert . . . compatible with all types 


of resins. Stocks in principal cities. 


U.S. MICA CO.,INC. 


26 SIXTH ST. STAMFORD, CONN. 


FINELY GROUND 


MICA FILLERS 


From 160 mesh to a theoretical 3000 mesh . 

high impact resistance . . . low moisture absorp- 
tion . . . and best thermal and electrical prop- 
erties of any mineral filler. Stocks strategically 
located for your convenience. 


Che English ica Co. 


STAMFORD, CONN 












RIDGEWAY CENTER BUILDING, 








Provides Acid-Resistant PLUS for Phenolic and Polyester Resins 


Powminco Asbestos Fibers 


America’s most Inert Filler 


Powminco Asbestos is the only completely fiberized acid-resistant 


asbestos fiber in the United States. 


Made exclusively by the Powhatan Mining Company, it is now widely 
used as a filler and an absorbent and extender in phenolic and polyester 


resins. 


Powminco Asbestos, practically inert (95% insoluble), is unaffected by 
as much as four hours boiling in concentrated hydrochloric acid. It is 
this quality that gives it a distinct advantage over ordinary chrysotile 
fiber in molding compounds (such as phenolics) that require an acid 


catalyst, and in casting resins. 


Because it contains so little water (it’s an anhydrous magnesium sili- 
cate), unusually low shrinkage results when POWMINCO ASBESTOS 


is used in molding and tooling operations. 


Offers Exceptional Advantages 
Excellent heat resistance, very 
high dielectric strength and 
extremely low magnetic iron 
plus high absorption, easy 
“blendability” and low cost 
conclusively guarantee POW- 
MINCO ASBESTOS as the 
finest filler you can buy. 





So that you can see the ad- 
vantages of Powminco Asbes-_ | 
tos iber in your own | 
operations, we will be glad 
to send you a working sample 
(for use with any resin) 
without cost or obligation. 
The coupon below will be 
given our prompt attention. 
Powhatan Mining Company 

6723 Windsor Mill Road 

Baltimore 7, Md. 

Please send me a working 
sample of Powminco Asbestos 
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Cable address: Powminco 
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Laminates and laminating 


, oa general term “laminates,” 
as used in the plastics industries, 
covers many combinations of ma- 
terials ranging from vinyl sheets 
bonded together, with decorative 
filler between, all the way to re- 
inforced plastics moldings. 
Loosely, a plastics laminate can 
consist of two or more sheets or 
films of plastics bonded together 
either with or without a substrate 
in between, or it can consist of 
superimposed layers of a synthe- 
tic resin-impregnated or -coated 
filler which have been bonded to- 
gether, usually by means of heat 
and pressure, to form a single 
piece. 
“laminates” as 
used in this article will refer to 
the latter definition. Here, too, 
however, a breakdown between 
“high-pressure laminates” and 
“low-pressure laminates” should 
be noted. 
Basically, all 
laminates are made by applying 
heat and pressure to filler mate- 


The expression 


thermosetting 


rials that have been impregnated 
with a thermosetting resin. The 
heat and pressure thus applied 
serve to fuse the material into a 
dense, solid mass in the form of 
sheets, tubes, 
shapes. 


rods, or molded 

In the past, the pressure re- 
quired for manufacturing lami- 
nates has been used as a dividing 
line. The “high-pressure lami- 
nates” (which will be discussed 
in this article) are those requir- 
ing curing pressures over 1000 
p.s.i. Further subdivision of this 
group is made on the basis of 
filler, resin type, or end-use (e.g., 
phenolic-glass, silicone laminate, 
or the decorative laminates, etc.) 

The “low-pressure laminates” 
originally referred to those lami- 
nated materials, e.g., plywood and 
other nonplastics, made by mold- 
ing or similar methods that did 
not require pressures over 400 
p.s.i. With the appearance of 
filler-resin combinations, such as 
the fibrous glass-polyesters, that 
could also be molded at pressures 
under 400 p.s.i., the concept of 
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expanded to take in these mate- 
rials. To add to the confusion, the 
“low-pressure laminates” was 
term “reinforced plastics’ has 
also come into use to describe 
these same materials, e.g., the 
glass-polyesters. 

Today, the terminology in this 
area might be summed up in this 
way: “reinforced plastics” is vir- 
tually synonymous with 
pressure laminates.” A few years 
back, when one spoke of “rein- 
forced plastics,’ chances are he 
was talking about polyester-glass 
combinations. Today, with all the 
activity going on with new resins, 
such as epoxies, and new rein- 


“low- 


forcements (asbestos, synthetic fi- 
bers, etc.), the description can be 
applied to any fiber-reinforced 
Although the “low-pres- 
sure” terminology is still used, it 
should be remembered that for 
some purposes, techniques involv- 


resin. 


ing higher and higher pressures 
are being used to mold “rein- 
forced plastics.” Some are already 
close to the pressures used for the 
“high-pressure laminates.” A 
further discussion on this will be 
found in the article “Molding Re- 
inforced Plastics,’ which begins 
on p. 574. 


Resins for laminates 

Probably the most widely used 
resins in the high-pressure lami- 
nating field are the phenolics. 
These resins are low in cost, have 
good mechanical and electrical 
properties, possess good heat and 
flame resistance, resist normal 
moisture conditions, and are un- 
affected by mild acids and alka- 
lies. Most paper- and _ cloth- 
reinforced laminates are of the 
phenolic type. 

Melamines. There is current 
activity to speed adoption of glass 
fabric base melamine laminates 
with improved properties. These 
efforts are principally along the 
lines of producing a product with 
lower water absorption, improved 
fabricating ability, and retention 
of high dielectric strength after 
exposure to humidity or water 
immersion conditions. 

Because of their excellent color 
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range, their good color retention, 
and their 
melamines are used extensively 


abrasion _ resistance, 
in decorative laminate manufac- 
ture. The resin has, in addition, 
good resistance to flame, alkalies, 
arcing, and tracking, and conse- 
quently is also used for many in- 
dustrial laminates (primarily in 
electrical Mela- 
mines are more costly than phe- 


applications). 


nolics. 
Epoxy resins, also relatively 
costly, are used with fibrous glass 
cloth to provide a high degree of 
resistance to acids, alkalies, and 
solvents, as well as extremely low 
moisture absorption. Other prop- 
good 
dimensional stability, high me- 
chanical strength, minimum gas- 
sing, high 


erties of epoxy laminates: 


fungus resistance, 
superior bond strength, and com- 
patibility with epoxy potting com- 
pounds used for encapsulation. 

Silicone resins are also used, 
primarily with fibrous glass cloth, 
to provide a high degree of tem- 
perature resistance and superior 
electrical properties. They can re- 
sist heat up to about 400° F., and 
they have higher arc resistance 
and lower absorption 
than phenolic laminates. They are 
also higher in cost than the 
phenolic laminates. 


moisture 


Polyester resins are used pri- 
marily in low-pressure laminate 
applications. They are also used 
to some extent in the high-pres- 
sure laminate field where they 
provide relatively good mechan- 
ical and electrical properties. 

Another family of resins now 
being used with fibrous glass for 
high-pressure laminates are the 
fluorocarbons (eg., TFE and 
TFCE). These laminates 


outstanding heat 


have 
resistance and 
are able to retain their low-loss 
electrical properties over a broad 
frequency range. In addition, they 
have an extremely low coefficient 
of friction and good resistance to 
chemical attack. 

Copper clad glass fabric Teflon 
laminates are used extensively 
for critical military applications, 
including insulation for micro- 
wave antenna equipment. Devel- 
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opment effort is currently leading 
to a copper clad glass fabric Teflon 
laminate with improved heat re- 
sistance. 

A wide range of base materials 
can be used with the resins de- 
scribed above to turn out specific 
laminates with desired character- 
istics and properties. These ma- 
terials range from papers of many 
grades to various synthetic and 
natural fibers, as well as asbestos 
and other special materials. 

Laminates based on paper rein- 
forcement are generally used for 
electrical applications rather than 
in products for which mechanical 
properties are important. Kraft 
paper (from wood pulp) offers 
good mechanical 
low cost; 


strength plus 
alpha-cellulose paper 
(purified wood pulp paper) pro- 
vides better electrical properties 
and improved machinability; and 
rag paper 
fibers) gives improved strength 


(from pure cotton 
plus lower moisture absorption 

Mechanical grades of plastics 
laminates, as opposed to electrical 
grades, use woven or nonwoven 
cotton or other fabrics as the base 
material. 

Asbestos, glass, and some of the 
synthetic fibers are used as rein- 
forcement when greater heat 
resistance, high insulation resist- 
ance and high dielectric strength 
are required. 

Of course, with all these fibers, 
various types of weaves and fiber 
lengths can be utilized to create 
special properties in the finished 
laminate. 


Laminate manufacture 


Saturation: Prior to the actual 
impregnating or saturation of the 
base material with the resin, it 
is often necessary to follow strict 
rules of storage when handling 
both the resin and the filler ma- 
terial. The resins, of course, must 
first be dissolved in a solvent to 
form the impregnation sirup. 
Generally, the resin solutions are 
prepared in fresh batches for im- 
mediate use to eliminate any 
possibility of solvent evaporation. 
When they are stored, however, 
they should be kept in air-tight 
drums, preferably in 
temperature or 


constant- 
air-conditioned 
rooms. 

Certain grades of papers should 
also be stored under controlled 
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conditions of moisture and tem- 
perature to insure their quality. 

The initial step in the manu- 
facture of a_ high-pressure 
laminate is passing the untreated 
reinforcing through a 
containing the impreg- 
nating resin solution. The web of 
material is fed from rolls into the 
trough over 


material 
trough 


rollers, and 
squeeze rolls or doctor blades are 


guide 


used to remove excess solution 
and to control the amount of resin 
remaining in and on the web. The 
degree of resin penetration will 
depend on such factors as the 
viscosity of the resin, the temper- 
atures used, the permeability or 
absorption of the filler material, 
time of immersion, etc. 

After saturation 
bath, the impregnated web passes 
through the drying chamber or 
oven, where, by means of con- 
trolled gas or steam heat, the de- 
sired degree of “dryness” is im- 
parted by driving off the alcohol 
and other volatiles. The amount 
of resin left in the filler material 
can thus be controlled to any- 
where from 20 to 80 percent. Vol- 
atiles may be collected and re- 


leaving the 


cycled or condensed for re-use in 
the batching operation. 


Quality control of the degree 
of dryness is exceptionally im- 
portant, since in fillers that are 
too “dry” the resins will not flow 
when the sheets are placed in the 
laminating press. The proper 
amount of impregnation is also 
important and many manufac- 
turers maintain quality controls 
by sampling the impregnated 
materials as it emerges from the 
“dry” end of the coating machine. 

Laminate sheets: Upon removal 
from the coating and drying ma- 
chine, the webs are cut to the 
proper sheet size by rotary cutters 
or guillotine blades. The sheets 
are then sorted according to 
grade and thickness, and laid, ac- 
cording to the desired specifica- 
tions in the end product, one on 
top of the other in “sandwich” 
form. By weighing the lay-up, 
the laminator can decide when 
the predetermined weight that 
will give him a desired thickness 
in the finished laminate has been 
reached. 

By varying the type of sheet 
used in the lay-up, a wide range 
of properties can be built into 
the laminate. A vulcanized fibre 
facing can be used with a phe- 
nolic core, for example, to impart 


Manufacture of high-pressure laminate begins with passing the reinforcing ma- 


terial through a trough containing the impregnating resin 
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The finished laminate, made 
vp of several impregnated 
sheets laid one on top of the 
other, is here removed from 
the press that has compressed 
them to the desired thickness 


are resistance, or an epoxy-glass 
facing can be used to provide 
high mechanical strength. Sheet 
copper can be used as a facing 
when the laminate is intended for 
use in printed circuitry. 

The “sandwich” is then placed 
between stainless steel sheets of 
about the same size as the desired 
laminate sheet and the entire lay- 
up is placed between the heated 
platens of a vertical-acting, mul- 
ti-opening platen press. The press 
is then closed, and heat and pres- 
sure are applied. If sheets are 
desired that are longer in size 
than is possible to make in con- 
ventional presses, joining tech- 
niques known as “butt welding” 
or “overlaying” can be utilized. 

The platen presses used are 
heated by steam, by hot water 
under pressure, or by electricity. 
The electrically heated presses 
are usually confined to silicone 
laminates, for which they can 
provide precisely controlled cur- 
ing temperatures. Temperatures 
and pressures average about 300 
to 350° F. at 1000 to 1200 p.s.i., 
and cycles may run from % hr. 
up to 4 to 8 hr.—depending on 
thickness and number of sheets, 
type of resin and base material, 
and other factors. 

After fusion has taken place in 
the press, the laminate must be 
cooled slowly by a gradual reduc- 
tion of heat and pressure to am- 


bient and atmospheric values, or 
else embrittlement of the surface 
layers may occur. In certain cir- 
cumstances, the laminate can also 
be removed when a predetermined 
temperature has been reached, 
and placed in a curing oven at the 
same temperature. This, of course, 
leaves the press free for the next 
operation. 

Rolled rods and tubes: In an- 
other type of operation, as the 
impregnated web is taken from 
the coater-dryer, it is cut to de- 
sired length and rolled convo- 
lutely on a polished stainless steel 
or chrome-plated mandrel. The 
mandrel, with the impregnated 
sheet wound around it, is placed 
between heated rollers and a 
pressure roll. For certain resins 
and filler materials, it is some- 
times necessary to heat the man- 
drel beforehand to insure ade- 
quate resin flow between layers. 
As with the sheets, the tube as- 
sembly is cured in an oven to 
complete the fusion. The mandrel 
is then withdrawn and the tube is 
centerless ground or otherwise 
machined to the desired dimen- 
sions. Rods can also be made 
using the same technique, except 
that the mandrel is much smaller 
in diameter and is withdrawn be- 
fore heat and pressure are applied. 

Molded rods and tubes: It is 
also possible to produce laminate 
rods and tubes by molding them 
in heated split-type molds of 
either ftectangular or circular 
cross-section. Again, however, it 
is a combination of impregnated 
sheets convolutely wound around 
a mandrel that is placed in the 
mold. On molding rods, as op- 
posed to tubes, the mandrel is 
again removed before placing the 
wound preform into the mold. 
Square or rectangular tubes are 
later sliced into a variety of 
smaller parts or they may be 
used full-length for such applica- 
tions as conduits, bus-bar insula- 
tion, etc. 

Molded laminates: Molded lam- 
inates are of particular interest 
to the design engineer, since they 
afford him an opportunity to make 
use of many intricate or unusual 
shapes. Either cut-to-shape im- 
pregnated materials or chopped- 
up (macerated) impregnated ma- 
terials are placed in a mold of the 
required design and cured by 


applying heat and pressure. By 
proper saturation, use of preform- 
ing techniques, and correct posi- 
tioning of the material in the 
mold, the final product can be 
given greater strength and more 
accurate contours than would be 
possible by fabricating the part 
from sheet stock. Molded-macer- 
ated laminates are particularly 
adaptable to intricate shapes or 
to parts requiring great mechan- 
ical strength and wear properties, 
e.g., casters, truck wheels, pulleys, 
valve parts, gears, etc. 


Combination laminates 


As requirements have become 
more specialized, the trend in the 
“high-pressure laminates” field 
has been towards the use of plas- 
tics laminates in combination with 
other materials, e.g., steel, alumi- 
num, copper, rubber, cork, etc., to 
achieve distinctive properties in 
a single material. The strength- 
weight ratios, for example, can be 
improved, resistance to abrasion, 
corrosion, and impact can be in- 
creased, a greater range of elec- 
trical characteristics are possible, 
and so on. 

For many years, metal tubes 
have been covered with phenolic 
laminates for use as conveyor 
rolls in metal-processing opera- 
tions. It is also possible to use 
conductive inserts, such as alu- 
minum or copper foils, in the 
make-up of paper-base or other 
types of laminates. The conduc- 
tive inserts provide a means of 
ground connection and also in- 
crease the corona resistance due 
to improved distribution of the 
electrical stress. 

Combinations of laminates with 
cork or rubber serve to seal the 
tops of electrolytic condensers 
more effectively than either ma- 
terial alone. Retainers for pre- 
cision ball bearings, made from a 
combination of a plastics laminate 
with aluminum, provide great ac- 
curacy and permit reduction of 
the bearing size. Printed circuits 
use a plastics laminate in com- 
bination with copper to give 
structural strength and punching 
characteristics to the copper while 
providing high dielectric strength 
and arc resistance. Aluminum 
tubes with phenolic-fabric lami- 
nates are used in aircraft land- 
ing gear equipment and hydraulic 
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pistons. The possible combinations 
that can be created for specific 
needs are endless. 


Applications 


Because the laminates can thus 
be designed to offer any specific 
combination of a wide range of 
properties, their use as a valuable 
industrial and engineering mate- 
rial is increasing. Innumerable 
combinations of electrical, physi- 
cal, and mechanical properties are 
available—and not only in the 
special laminates described above 
but in the standard laminates as 
well. 

The high strength-weight ratio 
of plastics laminates, their great 
tensile strength, flexural strength, 
and rigidity make them ideal for 
many structural, aircraft, and 
other important industrial appli- 
cations. In addition, they are 
easily machined and unaffected 
by steam, oil, and most corrosive 
atmospheres. They are excep- 
tionally wear-resistant and will 
not delaminate under normal 
conditions. Gears machined from 
laminates take advantage of 
many of these outstanding prop- 
erties and today are one of the 
larger markets for the industrial 
laminate materials. 

The excellent dielectric prop- 
erties of the laminates have 
opened up a good number of ap- 
plications in the electrical field. 
For one thing, they can allow re- 
ductions in the size of electrical 
insulating parts that must also 
withstand high mechanical 
stresses. Epoxy laminates, with 
their excellent dimensional sta- 
bility, low water absorption, min- 
imum gassing, and high mechan- 
ical strength, are becoming 
increasingly important in the 
electrical market. 

Printed circuits based on lam- 
inate materials are being widely 
applied in industrial electronic 
equipment, home appliances 
(radio, TV sets, hi-fi amplifiers, 
etc.), and military applications, 
particularly in the control circuits 
for guided missiles. 

Paper-base epoxy laminates are 
being widely used for printed cir- 
cuit applications because they of- 
fer the advantages of lighter 
weight, easier fabrication, and 
lower cost than glass-base lami- 
nates. They also feature better 
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flame retardancy and lower mois- 
ture absorption than paper-base 
phenolic laminates. 

For bearing applications, the 
use of a fluorocarbon resin or the 
addition of graphite and molyb- 
denum disulfide to laminates has 
reduced the coefficient of friction 
considerably. 

During the past year the areas 
that have received increasing at- 
tention in the laminating industry 
include flame retardant grades, 
improved fabricating properties 
of existing grades, and improve- 
ment of critical properties of cop- 
per clad laminates. Activities in 
flame retardant laminates include 
the development of glass fabric 
base epoxy grades with flame re- 
tardant properties added, expand- 
ing use of paper base phenolic 
flame retardant items, and paper 
base epoxy laminates. The effort 
to improve the fabricating char- 
acteristics of the various types of 
existing XXXP type laminates 
and to establish glass base epoxy 
laminates corresponding to NEMA 
G-10 have become more impor- 
tant as the trend to automated 
machinery accelerates. On copper 
clad laminates the major efforts 
have been to improve the reten- 
tion of required bond strength 
after the etched circuits have been 
exposed to elevated temperature, 
improvements in fabricating char- 
acteristics so that whenever pos- 
sible it is not necessary to apply 
a heating technique or in extreme 
cases to keep the required heat 
to an absolute minimum, and in- 
creased hot solder resistance par- 
ticularly under heat “shock” con- 
ditions. 


Still higher temperatures 


The application of many types 
of high temperature plastics is ex- 
panding in the missile program 
and extensive research activities 
are continuing to speed the adop- 
tion of improved materials for 
very critical applications including 
use under still higher tempera- 
tures and under more erosive 
conditions when metallic com- 
pounds and other fillers are added 
to solid propellant base materials. 
One of the development items 
now under test by many missile 
engine manufacturers is a graph- 
ite-fabric heat resistant phenolic 
laminate. Molded parts based on 


the same raw material are also 
being evaluated. There is an in- 
creasing emphasis on properties 
of materials and in some areas a 
need for knowledge of the be- 
havior of high temperature plas- 
tics for space exploration. This 
trend is exemplified by the fact 
that many materials engineering 
departments of industrial con- 
cerns as well as government 
agencies are being expanded. 

In many instances the use of 
high temperature plastics in the 
missile industry is based on their 
combination of desirable proper- 
ties including thermal insulation, 
suitability for ablation conditions, 
and a high strength/weight ratio. 
Work is continuing on improving 
glass fabric heat resistant phenolic 
grades for military use. 
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Machining of glass-base laminates 


By GEORGE A. EBELHARE 


H... industrial laminates (e.g., 
glass-based, asbestos-based, and 
graphitized) have moved up in 
recent months to a position of 
importance with industrial end- 
users. Glass-epoxy grades, for 
example, because of their excel- 
lent electrical characteristics ove 
wide ranges of temperatures and 
humidity, are much in demand 
today. A desire for increased re- 
sistance to higher temperatures 
has similarly led to a growth in 
the market for laminates with 
asbestos fillers. And for mechani- 
cal applications requiring anti- 
friction characteristics, the fabric- 
base graphitized 
much in use. 
While these hard laminates are 
generally as readily machinable 
as the well-known paper- o1 
fabric-base grades, they do re- 
quire special techniques. This re- 
view covers some of the machin- 
ng procedures for these materials 


phenolics are 


Some general rules 


In essence, most laminates are 
as easy to machine as woods o1 
metals. In fact, except for the 
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Wet sawing of heavy glass-based laminate is done with a diamond 


saw blade which is fully flooded with water as a coolant 


hard grades, they are often con- 
sidered easier to machine than 
metals, since plastics have lowe! 
strengths that 
high cutting 


shearing permit 


speeds and feeds 
even on machines of light con- 
struction. 

Standard metal or wood-work- 
ing machinery is generally recom- 


f 


mended for the machining of 
plastic laminates, but for glass- 
base, asbestos-base, and graphi- 
tized grades, diamond or tung- 


sten-carbide tipped tools are 
required. It should also be noted 
that cutting speeds in the ma- 
chining of hard laminates are 
necessarily lower than those of 
other grades. 

Some of the general rules that 
can be followed in regard to the 
machining of  laminates—both 
conventional and hard—are as 
follows: 

1) Since 


conductors of heat, it is necessary 


laminates are poo! 


to reduce the amount of heat gen- 
erated; if possible, heat should 
be removed artificially. Because 
of the heat generated in machin- 
ing hard materials, both the tool 
and the work should, wheneve: 
possible, be flooded in a stream 


finish 





of coolant or a special corrosion- 
inhibiting mist lubricant may be 
applied to the work with com- 
pressed air. 

Care must also be taken when 
working with laminates to see 
that tools are properly ground, in 
order to minimize friction and to 
remove the chips promptly from 
the cutting points. 

2) It is important to bear in 
mind that laminated plastics are 
and that 
specified 


resilient and non-rigid 
all tolerances must be 
accordingly, as well as in relation 
to the end-use of the part being 
machined, 


Unnecessarily close 


tolerances create unnecessarily 
high costs. 

3) Laminated plastics, being 
softer than steel, require tools 
that can remove chips faster than 
the tools used in machining 
metals, i.e., fast spiral drills and 
increased cutting clearances. 

1) Because of the 


structure, 


laminated 
certain machining 
operations, such as parts drilled 
parallel with the laminations, re- 
quire proper clamping support. 


When milled at 


back-up is usually necessary to 


right angles, a 


prevent delamination. 


Close-up of rotor vane part being wet-sanded on 
an abrasive belt grinder. The sanders are used to 
shaped surfaces, to roughen a surface to 
prepare it for gluing, or to remove any burrs or 
sharp edges en a molded or fabricated piece 


. an 
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5) It is extremely important to 
keep tools sharp in all machining 
operations on laminated plastics. 
As noted above, diamond or 
tungsten-carbide tipped tools are 
required for the hard laminates, 
but are also desirable for the 
softer materials. Carbide-tipped 
tools, for conventional laminates, 
give better performance—par- 
ticularly on production runs—and 
afford longer life between sharp- 
enings. Diamond-tipped tools are 
recommended for exceptionally 
long runs, where infrequent tool 
sharpening 


leads to production 


economies, 


Specific procedures 

Listed below are some of the 
specific machining techniques 
which have been developed for 
handling the hard plastics. In each 
case, they are compared with the 
same machining technique as it is 
now used for the softer grades: 

Lathes: Generally, engine lathes 
or production lathes are 
Most relatively 
routine, but for internal thread- 
ing—and when cutting glass-base 
and other hard laminated plastics 

a lubricant or coolant is ad- 
vised. The use of an air blast, o1 


used. 
processes are 


a vapor mist, which evaporates, 
is recommended where moisture 
or oils are objectionable. 

For other than hard materials, 
speeds up to 3000 fpm (ft./min.) 
may be used; high speed tungsten- 


carbide or diamond-tipped tools 





Hand mills, to which electrically-actuated air cylinders have been 


added, speed machining of smaller laminate parts 


Automatic air-feed lathes can be used in the machining of such 
laminated parts as the textile bobbins shown at right 


MACHINING OF GLASS-BASE LAMINATES 


are employed for turning, boring, 
facing, and cutting off. For the 
hard materials, approximately 
half-speed should be used, and as 
coarse a feed as possible is sug- 
gested in order to obtain the de- 
sired finish. 

Drilling: In recent years, drills 
especially designed for use on 
laminated  plastics—with high 
helix angles and wide polished 
flutes—have been made available. 
They are made of high-speed 
steel, but tungsten-carbide-tipped 
drills should be used for the hard 
grades. Drills should always be 
kept sharp, and frequent backing 
of the drill from the hole will aid 
in removing the chips and de- 
crease heat. 

Although plastics are 
drilled best without lubricant, 
glass-base and other hard grades 
should be given complete submer- 


most 


sion in drilling; air or vapor mist 
is also suitable, and any of these 
procedures achieves the objective 
to decrease both dust and heat. 
The recommended drilling speed 
for standard grades is 400 fpm; 
for hard grades, approximately 
200 fpm. 

Milling: All laminated phenolic 
materials can be milled, using 
standard milling cutters; tungsten 
carbide-tipped 
vised for 


cutters are ad- 
longer life between 
sharpenings. For most. grades, 
cutting speeds of 800 to 1000 fpm 
are satisfactory when tungsten- 
carbide tipped cutters are used; 


speeds should be reduced ap- 
proximately 25% for high-speed 
steel cutters. For the hard lami- 
nates, speeds should be about 500 
fpm. 

Coolant, preferably complete 
submersion, should be used when 
cutting the hard plastic laminates, 
but air or vapor mist could be 
used. To minimize heat during the 
milling operation, as coarse a feed 
as possible is suggested. Cutters 
should, of course, be kept as sharp 
as possible at all times. 





For climb milling (see drawing 
above), width of milled slots 
should be greater than depth. If 
not, ridges between slots are likely 
to split or break off entirely. Also, 
milled slots should not be stopped 
with square corners. Bottom of 
slot should be allowed to emerge 
to surface with the natural con- 
tour of the cutter. 

Tapping: No lubricant is 
needed, under normal conditions, 
for tapping most laminates; but 
complete submersion and flooding 
are required for glass-base, asbes- 


















tos-base, and graphitized grades. 
Whenever possible, tungsten car- 
bide taps should be used; other- 
wise, high-speed steel is advised. 





For tapping blind holes (see 
drawing above), a clearance of 
two or three times thread pitch 
must be provided at the bottom of 
the hole; otherwise, threads will 
be stripped or slight delamination 
will occur. 

Punching: Standard punching 
practices may be used for the 
harder laminated plastics, al- 
though only the thinner sheets 
(up to % in.) can be punched. 
Glass-base laminates can be 
punched cold (at room tempera- 
ture) in thicknesses up to ¥% inch. 
Standard grades of laminated 
plastics often must be heated be- 
fore punching; the degree of heat, 
usually 120 to 250° F., depends 
entirely upon the thickness and 
grade of material. Heating of 
standard grades usually 
in the best punching. 

It should be noted that it is not 


results 


locate the holes precisely before drilling 


The large tube shown above was turned on a 
36-in. engine lathe with a 144-in. bed; the 
drilling attachment (right of center) is used to 


Flat laminate sheet being cut by a circular saw; 
for heavy glass-based laminates, diamond-faced 
or tungsten carbide blad 


desirable to heat glass-base plas- 
tics. Excessive heat tends to 
create problems in the proper 
maintenance of tolerances and in 
clean punching. 

For the hard grades, if the 
quantity to be punched warrants 
the expenditure, then a die of 
tungsten carbide should be made. 
The next best would be a die 
block of high-carbon, high- 
chrome with high-speed 
steel punches. For the standard 
grades, oil-hardening steel should 
be used. 

Sawing: Diamond-faced or 
tungsten carbide blades are best. 
For standard 
saw blades without any set are 
most satisfactory. This type of 
blade can be used with straight 
parallel sides or can be hollow 
ground, depending upon the class 
of work which it will be called 
upon to accomplish. 


steel 


laminates, smooth 


For good all-around service, 
carbon steel blades will give good 
results with regard to clean cut 
and no chipping. Saws must be 
sharp at all times for smooth, ac- 
curate cutting. Round gullets at 
the bottom of the tooth help to 
free chips. 

With reference to speed, best 
results can be had with blades 
running at an approximate speed 
of 13,000 fpm. 

For hard plastics, plain water is 
cooling. For a 
small amount of sawing, on hard 


satisfactory for 


plastic laminates not over 1'4-in. 





are rec ded 








thick, the use of coolants can be 
eliminated; this is done, however, 
at the sacrifice of the diamond- 
faced blade. It is recommended, 
wherever possible, that a coolant 
overheating 


be used to reduce 


with all types of saw blades. 
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How to choose a laminate 


who work for the 
first time with laminated plastics 
are often surprised at the wide 
range of properties available in 
these materials. In part, this range 
is a result of the many materials 
which can be used in laminate 
manufacture; and part results 
from the fact that laminates have 
two components (a resin and a 
base) which can be combined in 
many ways to produce a variety of 
possible end-property combina- 
tions. 
. All this adds up to a wide range 
of electrical, mechanical, and 
chemical applications for indus- 
trial high-pressure laminates. 
The properties of a laminated 
plastic, hence its end-uses, are 
governed primarily by the prop- 
erties of the resin and the base 
material, rather than by changes 
in processing. Properties of the 
resins can also be altered by vari- 
ous additions; e.g., to impart to 
the material flame retardance or 
better punchability. Properties of 
the laminates can be altered by 
changing the proportion of resin 
to base material—use of more 
resin will increase the laminate’s 
electrical properties, while more 
base material will increase its 


strength. 


Although a large number of 
thermosetting resins can be used 
in the manufacture of laminated 
plastics, experience has shown 
that four groups of resins—phe- 
nolics, melamines, epoxies, and 
silicones—meet virtually all of 
today’s requirements. Their prin- 
cipal properties are as follows: 

Phenolics—the most widely 
used of the group—are the “mid- 
dle-of-the-roaders” among lam- 
inate resins. They rate “good” in 
most of the desired properties 
such as mechanical and electrical 
strength and resistance to heat, 
flame, moisture, and mild acids 





*Manager Technical Service, Taylor Fibre Co., 
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and alkalies. Above all, they are 
comparatively low in cost. Most 
paper- and cloth-base reinforced 
laminates are of the phenolic type. 

Melamines are distinguished by 
their excellent resistance to arc- 
ing and tracking in electrical ap- 
plications. Furthermore, they 
have high mechanical strength, 
good flame and heat resistance, 
and, in general, good resistance 
to moderate concentrations of 
alkalies and most solvents. 

Epoxies have two outstanding 
characteristics: 1) high resistance 
to acids, alkalies, and solvents; 
and 2) extremely low moisture 
absorption. The latter is espe- 
cially useful where the laminate 
must retain its electrical and me- 
chanical properties under high 
humidity conditions. The epoxies 
also have good dimensional sta- 
bility, high mechanical strength, 
high fungus resistance, superior 
bond strength, and compatibility 
with epoxy potting compounds 
used for encapsulation. 

Silicone resins, used primarily 
with glass cloth, exhibit very high 
heat resistance combined with 
good mechanical and electrical 
properties. They can resist heat 
up to about 500° F. They also 
have higher arc resistance and 
lower moisture absorption than 
phenolic laminates. 


Base materials 


The principal base materials 
used in the manufacture of lam- 
inates are paper, cotton cloth, as- 
bestos, glass fibers, and nylon. 
Experimental materials have been 
developed incorporating more 
than one base material in a given 
laminate, but for most applica- 
tions only one base is used. The 
most important properties of each 
material is outlined below: 

Paper is generally preferred 
where electrical rather than me- 
chanical properties are the main 
concern. Both wood pulp and rag 
papers are used. Paper-base lam- 
inates are relatively low in cost. 





By GEORGE J. MULLER* 


Cotton cloth is the preferred 
base material when mechanical 
strength requirements are higher 
than those offered by paper-base 
grades. A relatively coarse weave 
material (canvas) is used for 
highest strength; a fine weave 
material (linen) for good machin- 
ability. 

Asbestos makes an excellent 
laminate base in applications 
where high heat- and flame- 
resistance is required. The two 
most common grades of asbestos- 
base laminates—Grade A and 
Grade AA—use asbestos paper 
and asbestos woven fabric re- 
spectively. 

Glass fiber is most valuable 
where extremely low moisture ab- 
sorption, high mehanical strength, 
increased heat resistance, and su- 
perior electrical properties are 
needed. Generally available as a 
woven fabric, glass cloth is be- 
coming increasingly important as 
a base for laminated plastics. 

Nylon is characterized by very 
low water absorption and good 
electrical properties. It also has 
high impact strength, good abra- 
sion resistance, toughness, and 
excellent resistance to chemical 
attack. 


Property values 


Property values for 21 of the 
most commonly used grades of 
laminated plastics are listed in 
Table I, pp. 568-571. 

Property values are published 
in one of two ways—typical val- 
ues or maximum/minimum val- 
ues. A typical property value is a 
representative value within the 
range of property values found in 
any single material. A maximum 
or minimum property value is a 
value that the material is guar- 
anteed to be within. For example, 
Grade XXX laminated plastic has 
a minimum lengthwise flexural 
strength of 13,500 ps.i. and a 
maximum water absorption of 
0.95% for a %-in. thick sheet im- 

(Continued on p. 571) 
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—-- Physical Properties —— - Mechanical 
Flexural 
Strength 
‘ jlatwise 
§ . 5 : < (psd. min.) 
; ; i, ge t : i 3 : 
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33 3} i $ His § ¢ GH fF if 
MECHANICAL GRADES 
x none phenolic resin, black, F G G 
paper base natural, F 5.0 1.38 20 225-250 26,000 24,000 
chocolate 
XP none phenolic resin, natural, G F F 
paper base black, F 3.0 1.32 21 250-275 18,000 13,000 
chocolate 
Cc MIL-P-15035B phenolic resin, black, F F F 
TYPE FBM cotton fabric base natural F 4.0 1.35 20.5 200-225 17,000 16,000 
CF MIL-P-8655A _ phenolic resin, black, F G G 
cotton fabric base natural F 3.5 1.34 20.7 180-200 21,000 20,000 
L MIL-P-15035B phenolic resin, fine weave _ black, F F F 
TYPE FBI cotton fabric base natural eS a3 1.35 20.5 200-225 16,000 15,000 
AA MIL-P-8059A phenolic resin, asbestos natural E F F 
fabric base F 28 1.65 16.8 300-325 17,000 15,000 
ELECTRICAL GRADES 
XX MIL-P-3115B _— phenolic resin, black, G F F 
TYPE PBG paper base natural E 1.8 1.36 21.3 250-275 16,000 14,500 
XXP none phenolic resin, black, G F F 
paper base natural G 1S 1.32 21 250-275 17,000 14,000 
XXX MIL-P-3115B __ phenolic resin, black, G F F 
TYPE PBE paper base natural E 12 1.36 20.3 250-275 14,000 12,000 
XXXP MIL-P-3115B phenolic resin, natural G F F 
TYPE PBE-P paper base E 08 132 21 250-275 14,000 12,000 
LE MIL-P-15035B phenolic resin, fine weave black, F F F 
TYPE FBE cotton fabric base natural G 18 1.35 20.5 225-250 15,500 13,500 
N-1 MIL-P-15047B phenolic resin, natural F F F 
TYPE NPG nylon fabric base — 05 1.15 24.1 200-225 11,000 10,000 
GENERAL PURPOSE GRADES 
CE MIL-P-15035B phenolic resin, black, F F F 
TYPE FBG cotton fabric base natural G 20 1.35 20.5 200-225 17,000 15,000 
A none phenolic resin, natural G F F 
asbestos paper base F 1.4 1.60 17.3 270-290 13,500 12,000 
G-3 none phenolic resin, glass natural G G G 
fabric G 2.5 1.70 16.3 290-310 22,000 20,000 
G-5 MIL-P-15037B melamine resin, glass natural E E E 
TYPE GMG fabric G 25 1.92 14.4 300-325 60,000 50,000 
G-7 MIL-P-997B silicone resin, glass white E G G 
TYPE GSG fabric E 0.4 1.88 14.7 450-500 20,500 18,500 
G-10 MIL-P-18177 epoxy resin, natural F E E 
TYPE GEE glass fabric G 0.2 1.80 15.4 225-250 60,000 50,000 
G-ll MIL-P-18177B epoxy resin, natural E E E 
TYPE GEB glass fabric E 0.2 18 15.4 350 “60,000 50,000 
FR-3 none epoxy resin, pale G G G 
paper base yellow G OA 15 18.4 250-275 26,000 20,000 
1F= fair; G=good; E=excellent. 768%. Only 50% flexural strength retention is required at 300° F. (% in. sheet) per MIL-P-18177B, Type 
GEB. *As received, without special conditioning. 
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grades of industrial laminates 


Properties Electrical Properties 







































































Fabrication — Chemical Resistance — 
Tensile Dielectric Dissipation Factor 
Strength Strength ( Power factor) ( max.) 
( p.s.i. min.) parallel to 
laminations — - 
(kh. ve. min.) > — : ~ 
2 : . s 3% S. Je His Wi |i, : 
: : ‘ — oe % ts dite 8.4 6 & Ee gs YF 
; ; : ey o% 85 389 ztets ests 3s r 33 ; H r 
5 : 4 hat St = = cS a “elt & S ='s 7 = a 
G G G F F G G 
21,000 17,000 50.0 5.0 0.200 0.045 0.050 —_— 10 F —_ F F F F 
F F E F F F F G 
15,000 11,000 60.0 15.0 0.100 0.050 0.070 200 10 E F G F F F 
F F F G 
12,000 9,000 20.0 2.5 — _ _ _ 10 G G E F G G 
F F F G 
9,500 9,000 20.0 2.5 — _ _ _ 10 G G E F G G 
F F F F F F G 
15,000 12,000 20.0 2.5 0.250 0.055 0.070 _ 10 E E E G G G 
F F G 
11,000 9,000 10.0 2.5 _ _ _ — 10 F — F F F G 
F F E F F F F G 
17,000 14,000 60.0 10.0 0.100 0.050 0.060 — 10 F — G G G G 
F F E G G F G G G 
13,000 10,000 60.0 20.0 0.070 0.040 0.045 1,000 10 G F G F G F 
F F E G F G G G G 
16,000 13,000 60.0 25.0 0.100 0.035 0.045 1,000 10 F — G G G E 
F F E G G G E G G 
12,800 9,800 60.0 30.0 0.05 0.033 0.034 2,000 10 G — G G F F 
F F G F F F F G 
13,500 10,000 45.0 10.0 0.250 0.050 0.065 ae 10 G G E G G G 
F F E E E G E E G 
9,000 8,500 65.0 45.0 = 0.034 0.035 350,000 10 E G E G G G 
F F G 
11,000 8,000 35.0 5.0 _ 0.100 _ _ 10 G G E G G G 
F F G 
10,500 8,500 10.0 2.5 — _ _ _ 10 F _— F F F G 
G G F G F x 
24,000 22,000 20.0 5.0 a 0.030 0.070 200 10 F F F F F G 
E E F F E F E 
40,000 34,000 30.0 10.0 — 0.018 0.070 200 180 F F F — E E 
G G G G E E E E E 
23,000 19,000 40.0 20.0 0.004 0.003 0.020 500,000 180 F F F G F E 
E E G E E E E E 
45,000 40,000 45.0 35.0 0.018 0.020 0.030 350,000 — G E G G G G 
E E G E E E E E 
45,000 40,000 45.0 35.0 0.006 0.020 0.030 350,000 _ F F F E E G 
G G E E E E E E 
20,000 15,000 80.0 30.0 0.02 0.026 0.030 150,000 — E E E G _ F 





(Continued on next page) 
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TABLE I: Properties of most common grades of 










































































AIEE Comparative 

NEMA 1 Price per 

Crede Pound Principal Characteristics 

MECHANICAL GRADES 

x A 3 Excellent mechanical strength, fair machinability, fair 
electrical properties under dry conditions. 

XP A 10 Punching grade. Sheets up to 1/32 inch can be cold punched; 
up to 1/8 inch hot punched. 

Cc A 15 For mechanical applications requiring toughness and 
impact strength. 

CF A 15 Post-forming grade. Special fabric perm‘; draw and 
stretch to take place in forming. 

L A 19 Fine cotton weave base for mechanicul uses requiring good 
machinability. 

AA B 3.0 More resistant to heat and stronger than A. 

ELECTRICAL GRADES 

xXx A 12 General purpose electrical grade. Good strength, moisture 
resistance, electrical properties. 

XXP A 12 Better than XX in electrical and moisture resistance and 
more suitable for hot punching. 

Xxx A 12 Low moisture absorption and dimensional change. Best 
electrical grade of paper base molded tubing. 

XXXP A 13 Better electrical properties than XXX and more suitable 
for hot punching. 

LE A 19 Fine weave canvas base electrical grade for fine machining. 

N-1 A 3.9 High insulation resistance with high impact strength plus 
formability. 

GENERAL PURPOSE GRADES 

CE A 15 Electrical applications requiring greater strength than XX; 
mechanical appl. req. greater moisture resistance than C. 

A B 11 For heat-resisting applications. 

G-3 B 29 For mechanical applications requiring heat resistance, 

G-5 B 2.5 High mechanical strength. Excellent arc resistance and electrical 
properties. Will not support combustion. 

G-7 H 6.5 High heat resistance. Excellent electrical properties, highest 
are resistance. Will not support combustion. 

G-10 B 35 Extremely high flexural, impact and bond strength. Low 
moisture absorption. High insulation resistance. 

G-ll B 3.5 High mechanical strength retention at elevated temperatures. 
Will not support combustion. 

FR-3 A 25 Combines some of the superior performance characteristics of 
glass epoxy laminates with fabrication ease of paper phenolic 
laminates. Self extinguishing. 
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industrial laminates (con’t) 


Suggested 
Applications 








Terminal boards, structural parts, 
switch bases, washers. 





Terminal boards, switch bases, 
insulating washers, socket bases 





Gears, pinions, cams, bearings, bobbin heads, 
chem. pipe fittings. 





Fan blades, acid tank liners, side panels, 
bulkheads, vent ducts. 





Small gears and pinions, parts requiring intricate 
machining, breaker arms. 





Rotor vanes, water pump thrust washers, caustic resistant 
applications. 








Instrument panels, breaker arms, bobbin heads, 
coil forms 





Condenser stator brackets, switch rotors and stators, 
terminal boards. 





High voltage switch gear, radio, television panels, radio coil 
forms, pack spacers. 





Condenser stator brackets, wave band switch rotors and 
stators, terminal boards. 





Terminal blocks, terminal strips, panels, high humidity 
applications. 





High voltage applications, low loss radio band change, 
switch rotors and stators. 








Circuit breaker and switch arms, electrode supports, 
motor bases. 





Electrical appliance insulation, armature slot insulation 
and slot wedges. 





Armature slot wedges, structural parts requiring good 
electrical properties. 





Arc barriers, switchboard panels, 
circuit breaker parts. 





High temperature electrical applications, high frequency 
radio equipment. 





Electrical, mechanical applications under high humidity; 
good chemical resistance to acids, alkalis. 





Applications requiring high strength retention at 
elevated temperatures. 





Electrical applications under high humidity, applications requiring 
good chemical resistance to acids, alkalis. 
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mersed in water for 24 hours. The 
actual flexural strength will be 
greater, and the water absorption 
less, than these published figures 

Both NEMA nd _ military 
standards show minimum and 
maximum property values. In se- 
lecting a laminate for a given 
application, maximum/minimum 
property values are usually more 
satisfactory as a reference than 
typical values. 

It will be noted in Table I that 
the physical, mechanical, and 
electrical properties are given 
quantitative values as well as 
qualitative ratings. On the other 
hand, the chemical resistance of 
the various grades is expressed 
qualitatively only. Because of the 
large number of chemicals which 
are used industrially, it is imprac- 
tical to measure in quantitative 
terms the resistance of the vari- 
ous grades of laminates to all of 
them. For most chemical resistant 
applications, the qualitative rat- 
ing system is a satisfactory selec- 
tion guide. 


Relative costs 


In the usual sense of the term, 
cost is not a “property” of a lam- 
inate. But it is an important fac- 
tor—sometimes the governing 
factor—in the selection of a lam- 
inate grade for an application. 
For in a great many instances, 
more than one grade of laminate 
has the required combination of 
properties; at this point, relative 
costs enter the picture. 

In Table I, pp. 568-571, compara- 
tive costs of the grades listed are 
given quantitatively, based on the 
price of Grade XP as 1.0. Ac- 
tually, the figures are qualitative 
ratings rather than absolute fig- 
ures, since the prices of laminates, 
while relatively stable, do vary 
from time-to-time. But the fig- 
ures serve as a useful guide and 
can be easily checked against the 
market prices of laminates at the 
time a selection must be made. 

The cost of the material, how- 
ever, is only one of the cost fac- 
tors to be considered. Equally im- 
portant is the cost of fabrication. 
This in turn depends upon a naum- 
ber of other factors, such as forms 
in which the grade is available 
(sometimes a part can be fabri- 
cated at less cost from one form 
than from another), standard tol- 
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erance in which the material is 
available (may eliminate an extra 
operation), machinability, and 
punchability. 

As in the case of chemical re- 
sistance, it is practical to list the 
fabricability of various laminates 
only in qualitative terms. This 
has been done in the table. 


Matching properties 
to end-uses 

One way to select a grade for a 
laminate application is to study 
the characteristics of the various 
grades available, then narrow 
down the possible choices to the 
one best grade. 

The number of grades to be 
thus evaluated can be greatly re- 
duced by grouping them into 
broad end-use categories as was 
done in Table I, pp. 568-571. 
Since most of the applications for 
laminated plastics are either me- 
chanical, electrical, or a combina- 
tion of the two, the materials in 
the table have been grouped into 


Mechanical Grades, Electrical 
Grades, and General-Purpose 
Grades. 


The first step in matching the 
right property combination to the 
end-use is to determine in which 
of the above three categories the 
application falls. Then, after de- 
ciding which properties are most 
important for the application, it is 
comparatively easy to select the 
one laminate in that category 
which has the highest ratings in 
the essential properties. 

Next, the property’ values 
should be checked to make sure 
that they meet all of the maxi- 
mum or minimum properties re- 
quired by the application. If not, 
it may be desirable to alter the 
design to allow use of the lam- 
inate with the best combination of 
properties that meet maximum/ 
minimum requirements. 

It is, of course, necessary to also 
check the grade selection to make 
sure that it is available in the 
form required and, if it is a fac- 
tor, in the color specified. Finally, 
suppliers’ tolerances must be 
checked to make sure that they 
meet specifications. 

If the application is primarily 
one calling for chemical resist- 
ance, the three categories listed 
in Table I, do not, of course, 
apply. Suggested procedure here 
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is to determine whether the sub- 
stance to be resisted is an acid, 
base, or solvent, then run down 
the appropriate column to select 
the grade or grades with the best 
rating. The laminate supplier can 
then furnish more detailed in- 
formation on how resistant the 
laminate is to the particular 
chemical in question, or can make 
tests to determine its resistance. 
In some end-uses, the choice of 
laminate will be immediately nar- 
rowed by unusual requirements 
of the application. Thus, a post- 
formed part would require a post- 
forming grade; a copper-clad ap- 
plication, a grade available with 
copper-cladding; and so on. 


Laminate composition 
and end-use 

While there is a direct relation- 
ship between the properties of a 
laminate and its end-uses, there 
is no such direct relationship be- 
tween the general type of resin 
and base used in the laminate 
and its possible applications. For 
example, a phenolic-resin, paper- 
base grade is not automatically 
best for electrical applications and 
a phenolic-resin, cloth-base grade 
for mechanical applications. As 
can readily be seen in Table I, 
there is considerable overlapping 
in the two categories. The lam- 
inate composition is related to 
end-use only when the proportion 
of resin to base material and the 
exact nature of the two compo- 
nents are also considered. 

Thus, Grade X, a_phenolic- 
paper grade, is recommended for 
mechanical applications, while 
Grade XXXP, another phenolic- 
paper grade, is recommended 
for electrical applications. Grade 
XXXP has a higher percentage of 
resin than does Grade X, hence 
better electrical properties. 


Influence of design 


While the properties of lam- 
inates are the biggest factors in- 
fluencing the selection of a grade, 
the requirements of an end-use 
can also be met to some extent by 
the design of the part. 

For example, where water re- 
sistance is required, specification 
of slightly greater thickness on 
the part will often furnish suffi- 
cient water resistance while using 
a less expensive but less water- 


resistant laminate. In the case of 
phenolic-paper laminates, Grade 
XXXP plastic costs approxi- 
mately 12% more than Grade 
XXP, making it worthwhile to 
consider increasing the thickness 
of a part to take advantage of the 
lower cost. 

Also, if both mechanical 
strength and high electrical re- 
sistance are needed, increasing 
the thickness of the insulating 
part may make it possible to use 
a material with good mechanical 
properties while still providing 
the necessary insulation. 

Mechanical strength and di- 
electric strength are only two 
properties that sometimes are at 
odds with each other and which 
can often be harmonized by de- 
sign changes. Others are: 

1) Dimensional stability and 
electrical insulation. 

2) Mechanical strength and 
machinability. In cloth-base lam- 
inate gear blanks, Grade C, with 
comparatively coarse canvas re- 
inforcement, has the greater 
impact strength, while other grades 
with finer cloth—such as L and 
LE—have better machinability, 
making it possible to produce 
finer and more accurate teeth 
with a lower noise level. 

3) Flame retardance and im- 
pact strength. Flame retardant 
laminates also cost about 10% 
more than comparable grades 
without flame retardant additives. 

4) Flushability and distortion- 
resistance (in copper-clad lam- 
inates). Flushable grades are 
softer than other grades, hence 
have more tendency to distort 
when subjected to high-tempera- 
ture soldering baths. 

5) Punchability and electrical 
resistance. Cloth-base laminates 
are generally more punchable 
than paper-base grades but have 
less electrical resistance. The 
cloth-base laminates cost more 
initially but finished parts may be 
cheaper because punching costs 
less than drilling and reaming. 

There is one more step which 
can be taken if a careful review 
of the design still does not permit 
use of a standard laminate grade 
for the desired combination of 
properties. The customer can ask 
the supplier to develop a special 
laminated plastic tailored to his 
application. 
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Vulcanized fibre 


= fibre is a dense, 
chemically treated, cellulosic ma- 
terial with high mechanical 
strength, good electrical proper- 
ties, and many uses. 

Electrical insulation is the larg- 
est area of use. With both Under- 
writers’ Laboratories and NEMA 
approval, vulcanized fibre is ideal 
in secondary insulation as slot lin- 
ers, arc shields, are barriers, and 
high or low voltage fuses. Rail 
joint insulation, lightning arrest- 
ing devices, mounting panels, cor- 
rugated transformer insulation, 
and coil forms are other typical 
end-uses that require arc resist- 
ance and dielectric strength. 

Mechanical usage includes 
gears, cams, studs and bolts, han- 
dles, panels, bobbin heads, switch 
parts, spacers, bearings, guides, 
and rollers. These applications 
take advantage of smoothness of 
surface, shock resistance, and high 
tensile, flexural, and compressive 
strength. 

Formed parts range from ma- 
chinery guards to protective ath- 
letic guards for football uniforms 
and baseball hats. Luggage, hel- 
mets, welding masks, channels for 
wires or pipes, and golf bag in- 
serts are other applications that 
fall into this category. 

Materials handling equipment 
of all types. This includes tote 
boxes, reusable shipping contain- 
ers, utility trays, hampers, pans, 
trucks, receptacles, and barrels. 

Special applications include: 
abrasive disks, control tape for 
automatic data processing equip- 
ment, flame-retardant grades, 
strippable sign backers, and print- 
ing and tag stock. 


Chemistry and forms 
Vulcanized fibre is produced by 
the chemical action of a zinc chlo- 
ride solution on a saturating grade 
of absorbent paper made from ei- 
ther cotton rags or wood pulp 
containing a high alpha content. 
The zinc chloride causes the indi- 
vidual cellulose fibers to swell and 
become covered with a layer of 
“gel.” The “gelled” plies of paper 


"Application Engineer, National Vulcanized 
Fibre Co., Wilmington, Del 


VULCANIZED FIBRE 
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are then bonded together under 
controlled conditions of heat and 
pressure. The zinc chloride is ex- 
tracted to a trace content. No 
added adhesives, resins, or other 
binder is used. 

Rolls or sheets can be made 
continuously from a single ply of 
paper to produce a final thickness 
of 0.0025 in. or in multiple plies to 
produce a thickness of 3/32 inches. 

Sheets only are made in the 
thickness range of 3/32 to 2 in., by 
wrapping a predetermined num- 
ber of plies of paper on a large 
cylinder; after processing, the 
“tube” is cut in half to produce 
two sheets. 

Tubes are made on mandrels, 
and rods are produced from 
square cross-sectional strips cut 
from sheets and ground to the re- 
quired diameter. 

Sheets, tubes, and rods can be 
readily machined and formed. 
Recommended practices for fab- 
ricating vulcanized fibre by cut- 
ting, punching, tapping, milling, 
shaping, sanding, etc., are de- 
scribed in a publication available 
from the National Electrical Man- 
ufacturers Association (NEMA). 


Properties 


Vulcanized fibre has outstand- 
ing are resistance and high struc- 
tural strength per unit area. In 
thin thicknesses, it possesses high 
tear strength, smoothness, and 
flexibility. In heavy thicknesses, it 
resists repeated impact and has 
high tensile, flexural, and com- 
pressive strength. It is unaffected 
by normal solvents, gasoline, and 
oils. 

The moisture absorption of vul- 
canized fibre is high and the di- 
mensional stability is affected by 
humidity when not protected by 
packaging or easily applied moist- 
ure-resistant coatings. 


Grades 


The following summary of basic 
grades, as described by NEMA, 
ties each grade in with specific 
end-uses and properties. 

Electrical insulation grade is 
primarily intended for electrical 
applications and for others in- 


volving difficult bending or form- 
ing operations. It is sometimes re- 
ferred to as fishpaper. 

Commercial grade, sometimes 
referred to as “mechanical and 
electrical grade,” possesses good 
physical and electrical properties 
and fabricates well. 

Bone grade has greater hardness 
and stiffness as well as higher 
specific gravity. It machines 
smoother with less tendency for 
the plies to separate during ma- 
chining. 

Trunk and case grade conforms 
to the mechanical requirements of 
“commercial grade,” but has bet- 
ter bending qualities and smoother 
surface. 

Flexible grade is made suffi- 
ciently soft by incorporating a 
plasticizer to make it suitable for 
gaskets, packing, and similar ap- 
plications. It is not recommended 
for electrical use. 

Abrasive grade is designed as 
the supporting base for abrasive 
grit for both disk and drum sand- 
ers. It has exceptional tear resist- 
ance, ply adhesion, resilience, and 
toughness. 

White tag grade has smooth, 
clean surfaces and can be printed 
or written on without danger of 
ink feathering. 

Bobbin grade is used for the 
manufacture of textile bobbin 
heads. It punches well under 
proper conditions but is firm 
enough to resist denting in use. 
It machines to a very smooth sur- 
face. 

Railroad grade is for use as rail- 
road track joint, switch rods, and 
other insulating applications for 
track circuits. 

Hermetic grade is used as elec- 
trical motor insulation in hermet- 
ically sealed refrigeration units. 
High purity and low methanol ex- 
tractables are essential because it 
is immersed in the refrigerant. 

White grade is recommended 
for applications where whiteness 
and cleanliness are _ essential 
requirements. 

Shuttle grade is designed for 
gluing to wood shuttles to with- 
stand the repeated pounding re- 
ceived in power looms. 

Pattern grade is made to have 
best dimensional stability and 
least warpage for use as patterns 
in cutting cloth, leather, and sim- 
ilar materials. 
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BAG MOLDING 


With the advent of woven roving 
adaptable to making contact 
molded parts with high enough 
glass content to provide adequate 
strength, the use of bag molding 
for commercial items has de- 
clined. So little is heard anymore 
of this venerable technique, that 
many will be surprised to learn 
it is still responsible for a large 
proportion of the dollar volume, 
perhaps as much as 30 percent, 
done by the entire reinforced plas- 
tics industry. 

Most bag molding exists in the 
aircraft, electronic, marine, and 
missle industries, as well as in the 
plants of certain specialized sub- 
contractors producing high-qual- 
ity defense items under the shroud 
of security restrictions. 

Bag molding is the process 
usually used where the ultimate in 
physical properties and strength- 
weight ratios are the primary con- 
siderations. Radomes, wing sec- 
tions, fairings, fin and wing tips, 
missile noses, and sonar domes 
are examples. 

Bag molding, from the stand- 
point of rate of production, is 
faster than contact molding but 
slower than rubber plunger c: 
matched die molding. Adequate 
molds can be made quickly from 
cast or laminated plastics or sheet 
metal, any of which facilitates get- 
ting into production faster than do 
matched metal molds, which re- 


° Executive vice pres., Lunn Laminates, Inc., 
Huatington Station, N. Y 


MATCHED-METAL DIE MOLDING 


This article will concern itself en- 
tirely with production by means 
of matched-metal, positive-pres- 
sure, heated dies in hydraulic 
presses, using polyester resin and 
either fibrous glass mat or pre- 
form for reinforcement. This 
method produces more reinforced 
plastics products by weight than 
any other production method. 


* President, Molded Fiber Glass Body Co., 
4601 Benefit Ave., Ashtabula, Ohio. 
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quire a long time to machine. 
However, as in any process, pro- 
duction speed and part quality are 
usually consistent with the type of 
tooling used. 

Bag molding, in addition to its 
use as a production technique, is 
sometimes used as an interim 
process while tooling is under way 
for matched die molding. 

In many cases, the design of a 
part, by virtue of size or shape, 
will not permit the use of matched 
dies and a feasible production 
technique would then be the bag 
method. The molds for bag mold- 
ing are more expensive than con- 
tact molds but less expensive than 
matched dies. 


Bag molding processes 


Bag molding may be defined as 
a process in which a flexible bag 
or blanket is used to apply pres- 
sure against a lay-up while it 
cures, “Lay-up” is the term de- 
scribing the uncured part or lami- 
nate to be molded. It is derived 
from the fact that in this process 
the part is “laid up” by placing 
layers of mat or fabric in the mold 
by hand. There are many varieties 
of bag molding but these can be 
classified into two basic forms: 
2) vacuum bag molding and b) 
pressure bag molding. 

Vacuum blanket molding: First, 
the part to be molded is laid up in 
the mold. Then, the bleeder mate- 
rial (coarse, fibrous, porous mate- 
rial such as hair felt or burlap) 


By R. 


Typical dies used are positive- 
pressure matched-metal, steam- 
heated dies. Since two distinct 
materials are used in producing 
mat- or preform-reinforced plas- 
tics, the dies must form and hold 
the fibrous glass reinforcement 
while the pressure exerted by the 
dies causes the liquid resin to 
flow through and completely im- 
pregnate the fibrous material. To 
secure the proper proportion of 


is placed around or over the lay- 
up, leaving a small gap between 
lay-up and bleeder material. The 
gasket is then put on the mold. 
The bag is laid over the mold. 
Hold-down or clamping rings are 
set in place and clamped tightly to 
the mold with C-clamps or their 
equivalent. Next, the vacuum is 
drawn, exhausting the air from 
between the mold and the bag 
and thereby bringing atmospheric 
pressure to bear on the laminate. 
The bleeder material serves as a 
porous and absorbent path which 
carries the air to the vacuum out- 
let in the bag and also absorbs 
any excess resin which flows from 
the laminate. 

Pressure bag molding: Pressure 
bag molding is similar to vacuum 
bag, except that a pressure plate 
is substituted for the clamping 
ring, thus providing a cover for 
the mold. Pressure can then be 
admitted to the assembly, supple- 
menting the atmospheric pressure 
obtained by the vacuum. 

Autoclave molding: Autoclave 
molding is basically no different 
from pressure bag molding. The 
autoclave is just another method 
of applying additional pressure. 

Materials for molds: The molds 
for bag molding range from con- 
tact molded polyester laminates to 
machined steel. Cast plastics, 
sprayed or electroformed metal, 
cast aluminum or steel, and sheet 
metal weldments are usually used. 
Bags or blankets may be fabri- 
cated of cellophane, polyviny! al- 
cohol films, neoprene, or rubber. 


S. MORRISON* 


resin-to-fibrous glass at all points 
in the molded part, the fibrous 
glass must not flow with the resin. 

Polyester resins not only flow 
readily at room temperature, but 
become even more fluid when first 
heated. Molding dies must there- 
fore be carefully constructed to 
contain the resin in order to 
maintain the pressure exerted by 
the press. Pressure on the resin 
forces the air out of the preform 
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For faster, more economical tool and 
pattern production, use U.S.G.’s 
specifically formulated materials 


Now, from one source—United States Gypsum—you can 
get a complete line of gypsum cements and tooling plastics 
for fast, low-cost mold, tool, and pattern production. 
Depend on these industry-proven materials for accuracy, 
ee RS CS A strength and durability. Their uniform quality and easy 


Plastics Tooling and Patternmaking with 


soon ee eee workability make them readily adaptable to both job shop 


aypsum Cement molds are made to produce ; 1 

astic foundry patterns: See plastic match and production requirements. 
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~ BERR E PPP eeeeeeeeeeeeeeee 


United States Gypsum 
Dept. MPE-01, 300 W. Adams St. 


UNITED STATES GYPSUM = Chicago 6, Illinois 


| would like to see your latest 16mm. color movie, “Plastics 
Tooling and Patternmaking with EPOXICAL Resins.” Please 
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Company. 


*ULTRACAL and HYDROCAL are trademarks Reg. U.S. Pat. Off. for super-strength gypsum cements manufactured Address. 
by U.S. Gypsum Co, EPOXICAL is a trademark for epoxy resins owned by U.S. Gypsum Co. City. 











or mat and also prevents the 
styrene monomer in the resin from 
boiling. Either trapped air or 
styrene vapors will cause porosity. 
Poor resin distribution and lack 
of pressure can cause large dry 
spots in the molded part where 
the resin did not penetrate. 

Properly constructed matched- 
metal dies telescope within each 
other to place the resin under 
pressure in the same way that 
fluid is compressed by the piston 
in a hydraulic cylinder. These 
telescoping “pinch-off” edges 
must be fitted closely so that little 
or no resin can escape during the 
molding operation. Clearance of 
about 0.002 in. is maintained with 
a telescoping distance of from se 
to 4% inch. 

Materials for construction: 
Matched-metal dies should be 
made of flame-hardenable steel 
wherever possible or should be 
a flame-hardenable alloy cast 
iron. Steel castings have not given 
good results. Cast steel shrinks 
about % in./ft. as compared to % 
in. or less for cast iron. This 
greater shrinkage causes porosity 
which cannot be tolerated in dies 
heated by steam. 


Molding and curing 


In molding parts of fibrous 
glass-mat or preform-reinforced 
polyester resin, a pressure of 100 
to 150 p.s.i. on the molded surface 
is usually adequate. Molding tem- 
peratures average between 220 
and 250° F., depending on the size 
of part and the flow needed. 

Small thin parts where resin 
flow is limited can be cured 
rapidly at temperatures of 265° 
F. in 1% min., but exceptionally 
large or thick parts require far 
longer resin flow, so the die tem- 
peratures are held down, in some 
cases as low as 215° F., with cata- 
lyst percentage reduced. 


Mixing the resin 


Most polyester resins used in 
this type of molding contain in- 
organic fillers such as china clay, 
calcium carbonate, or calcium sul- 
phate. The molder buys clear resin 
and adds styrene, fillers, pigments, 
catalysts, and possibly other in- 
gredients, just before using. Filler 
concentrations of from 25 to 40% 
of total mix weight are usual. Up 
to 40% filler physical properties 
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are fairly constant, although there 
is a 20 to 25% drop in some impact 
characteristics. A typical mix for 
medium-sized auto parts is: 


Isophthalic-based polyester 330 Ib. 


ASP-400 china clay 150 
Styrene monomer 36.5 
Benzoy! peroxide catalyst 2.75 


Total weight of batch 519.25 Ib. 


Styrene is first added to the resin 
and then the filler. This combina- 
tion is mixed for 80 min., and the 
catalyst, mixed with an equal 
weight of styrene, is added and 
the batch is mixed for another 20 
minutes. After mixing, it is desir- 
able to let the batch set about 2 
hr. before using, to allow air 
mixed in the resin to come to the 
surface and to permit more com- 
plete dissolving of the catalyst. If 
pigment is desired to color the 
mix, it is added shortly after the 
filler is added to the resin. The 
catalyzed mix should be used up 
the same day as mixed. Viscosity 
of the mix will increase at room 
temperature until eventually the 
batch will gel and harden, and be 
unusable. 


Molding techniques 


In molding, two methods of ap- 
plying the resin to the mat or pre- 
form are used. Whenever possible, 
the resin is poured onto and dis- 
tributed over the mat or preform 
outside the press while the previ- 
ous part is being cured in the dies. 
This reduces press-open time. 
This method can be used to ad- 
vantage where multiple layers of 
mat are used. After the resin is 
spread, the last layer of mat is 
put on and the operator picks up 
the sandwich and lays it in the 
dies. 

The other method involves 
placing the fibrous glass rein- 
forcement on the bottom die in 
the press and then distributing 
the resin over the fibrous glass. 
This is quite necessary in large 
complex preforms and is also used 
when it is important to keep 
the part as free from off-color 
particles as possible. 


Pour pattern and gel time 


The proper pour pattern for 
resin distribution over the rein- 
forcement can be very critical and 
important in exceptionally large 
parts. Improper pour pattern can 


cause porosity and resin-starved 
areas. Unfortunately, proper pour 
pattern cannot be worked out in 
advance, but must be developed 
by trial and error. Consequently, 
during the early molding of large 
parts, the scrap rate can be very 
high. 

The viscosity of the resin mix 
and its gel time are critical in 
matched die molding, especially 
with large parts where consider- 
able time is required to distribute 
the resin. To increase gel time, 
the catalyst is reduced, which 
means a longer molding time. 


Advantages 


The advantages of production in 
positive-pressure, matched-metal 
dies are as follows: 

1) Reasonable cost: Not includ- 
ing tool amortization or setup 
costs, the cost per pound of the 
finished part trimmed to size will 
run 40 to 70% lower by this 
method than by other methods. 

2) Higher quality: The die sur- 
face of both the male and female 
die are duplicated on the molded 
part, giving excellent surface 
finish on both sides. 

3) Elimination of trimming op- 
erations: A shearing action of the 
telescoping pinch-offs not only 
contains the resin, thus eliminat- 
ing porosity, but also molds the 
part to the exact size and cuts off 
the flash at the same time. 

4) Exact duplication of parts: 
With careful preforming and 
molding techniques, all parts com- 
ing from the same set of matched- 
metal! dies will be exact duplicates. 
Other molding methods cannot 
control material thickness and 
other dimensions to the accuracy 
usually desired in parts to be as- 
sembled to other parts. 

5) High strength: The pressures 
made possible through the use of 
hydraulic presses permit high 
glass concentrations of up to 50 
percent. Most parts requiring high 
strength and good appearance 
contain 35 to 40% glass by weight 
and strengths obtained will aver- 
age from 60 to 100% higher than 
strengths obtained by other mold- 
ing methods. Strengths may vary, 
however, in some deep-draw 
parts because of the difficulty of 
achieving uniform orientation of 
the glass fibers in the molding. 

6) Completeness of cure: With 
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dies heated in the range of 225 to 
260° F., the resin can be com- 
pletely cured; this completeness 
of cure is another reason for the 
high strength properties men- 
tioned above. This complete cure 
also contributes to dimensional 
stability. 

7) The use of fillers to reduce 
shrink: Matched-metal die mold- 
ing permits the use of inorganic 
fillers, which are difficult to use 
with other methods. These in- 
organic fillers reduce the shrink- 
age of the resin during cure, pro- 
duce smoother surfaces than 
would be obtained with unfilled 
resins, and improve certain phys- 
ical properties. Fillers can also 
result in a substantial cost re- 
duction of the resin mix, often at 
some sacrifice in strength-weight 
ratio or resistance to filler-attack- 
ing chemicals. 

8) High rate of production: 
Production rates of simple parts 
weighing up to 3 lb. will run as 
high as 200 parts/8-hr. shift in a 
single-cavity set of dies in a suit- 
able, properly controlled, press. 
A team of six people, including 
two preform operators and four 
press operators, can produce fifty 
160-Ib. boat hulls in an 8-hr. shift 
for a labor cost of less than one 
man-hour per boat hull, including 
material preparation. 


Limitations 


There are, of course, some dis- 
advantages and limitations to the 
technique. 

1) The high capital investment 
in equipment: A reasonably ade- 
quate custom molding shop would 
have at least $100,000 invested in 
equipment, not including build- 
ings, to give it sufficient capacity 
to carry the overhead of main- 
tenance, technical, supervisory, 
engineering, sales, and manage- 
ment personnel. This equipment 
is very specialized and cannot be 


FILAMENT WINDING 


Jn the reinforced plastics fabrica- 
tion method known as filament 
winding, continuous strands of 
glass roving are precisely posi- 
tioned by machine winding on a 





*Chief engineer, Muskegon Defense Products 
ind tSales mgr., Defense Products Div., The 
Brunswick-Balke-Collender Co., 1700 Messler 
st., Muskegon 82, Mich. 
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adapted from conventional mold- 
ing equipment nor is it suitable 
for most other forms of molding. 

2) The high cost of matched- 
metal dies: Matched-metal dies 
will run from 300 to 600% higher 
in cost than plastic dies com- 
pletely set up for production. 
Compound curvature matched- 
metal dies are relatively more ex- 
pensive than dies not requiring 
duplicator machining. 

3) Time required to produce 
tooling: It will take from 3 to 6 
times as long to produce matched- 
metal dies as it will plastic dies. 

4) Sources of matched-metal 
tooling: The equipment required 
to make large matched-metal dies 
having compound curvature is 
scarce and available only in cer- 
tain areas of the country. 

5) Alterations on  matched- 
metal dies: It is difficult and ex- 
pensive to make alterations to 
matched-metal dies; thus it is 
very important that the design of 
the part to be made is thoroughly 
tested and stabilized before the 
dies are constructed. 

6) Limitation in part design: 
No undercuts can be molded in 
matched-metal dies; these are 
possible in some other forms of 
tooling for fibrous glass-rein- 
forced plastics production. 

7) Scarcity of technical person- 
nel experienced in matched- 
metal-die production: There are 
very few people who have both 
the over-all knowledge and ex- 
perience needed in this specialized 
field. This knowledge and experi- 
ence are best obtained on the job, 
an expensive and time-consuming 
method of learning. 

Because of the advantages listed 
above, many fibrous glass-rein- 
forced plastics parts have been 
successfully produced which 
would not have been attempted 
by other methods. This is particu- 
larly true of parts used in assem- 
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mandrel of suitable shape. The 
roving may be impregnated with 
resin before, during, or after the 
winding process. The mandrel 
may be of any suitable rigid ma- 
terial such as plastics, plaster, or 
steel or other metal; it may be in 
one piece or several pieces and 


blies where thickness tolerance is 
critical. Lower unit costs and 
higher production rates make 
parts produced by this method 
attractive where requirements are 
for several hundred pieces per 
week. 

Consistent quality and dimen- 
sional control will allow these 
parts to be assembled to others in 
assembly-line operations where 
deviation from predetermined 
rates could not be _ tolerated. 
Higher filler content of press 
molded parts eliminates crazing 
at elevated temperatures so that 
conventional baking enamels may 
be used if desirable. Successful 
production of boat hulls and auto- 
motive underbodies in matched- 
metal dies practically eliminates 
limitations due to size; in fact, the 
possibility of molding large parts 
in a single piece suggests many 
new applications where an assem- 
bly of several smaller pieces 
might be required if materials 
other than the fibrous glass-rein- 
forced plastics were the ones to 
be used. 

Applications: The largest prod- 
uct made by this technique in 1960 
was a 17-ft. boat hull, which 
weighs, with lateral reinforcing 
ribs of parallel-strand glass fibers 
and a molded-in plywood-balsa 
cored curved transom, 340 pounds. 
A glass fiber preform, made on a 
directed-fiber preform machine 
with a 205-in. table, was used. 

Truck cabs, hoods, fenders, and 
similar parts are being widely 
adopted by leading truck manu- 
facturers because of the weight 
savings over steel parts and the 
lower tooling costs. Reinforced 
plastics chemical tanks, hoods, 
fume ducts, trays, and pipes are 
also growing in use thanks to the 
development of more chemically- 
resistant polyester resins and new 
surface treatments on the rein- 
forcing glass fibers. 


P. BERND* and L. A. NIEDFELDTi 


left permanently in place or later 
removed; or it may be of some 
fusible material such as salt, wax, 
or low melting alloy, which can 
be melted and poured out of the 
cured reinforced plastics shell. 

In production, the mandrel may 
be rotated around one or more 
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CHECK THE ITEMS YOU ARE INTERESTED IN. WE'LL BE GLAD TO FURNISH DETAILS. 
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axes, the roving may be guided by 
cam-operated mechanisms onto a 
stationary mandrel, or a combina- 
tion of these motions may be used. 

Numerous patents on filament 
winding date back to the early 
1900’s, but the process has as- 
sumed commercial importance 
only within the past decade. 

The importance of the angles at 
which the reinforcing filaments 
are wound is presently being in- 
tensively investigated. In general, 
this factor will vary according to 
design load and/or strength re- 
quirements. To develop maximum 
hoop strength of a_ cylindrical 
vessel, the angle must approach 
90° or a straight circumferential 
winding. 

Two basic 
winding are 


of filament 
presently in use: 
helical and biaxial. Helical wind- 
ing utilizes a varying pattern to 
optimize strength in either the 
longitudinal or the hoop direction; 
biaxial winding produces an es- 
sentially longitudinal and circum- 
ferential pattern with variations 
to accommodate specific loads. 

The Strickland B Process for 
filament winding, developed in 
1955, makes possible the produc- 
tion of objects of varying cross- 
section and asymmetry. It differs 
from previous techniques in that 
the filaments are arranged in 
alternating radial and longitudinal 
patterns. Thus the number of 
fibers in each direction can be 
specified to correspond to major 
loads, resulting in more efficient 
use of the material and greater 
weight savings. Because of the 
high uniformity of laminate com- 
position and precise control of 
laminate thickness, the Strickland 
B Process is ideally suited to such 
constructions as radomes. 

Perhaps the largest use of fila- 
ment winding in recent years has 
been in spherical pressure vessels 
for containing oxygen and other 
gases on aircraft. Such vessels do 
not shatter or burst into danger- 
ous fragments when ruptured by 
internal or external forces. Since 
they are composed of a multitude 
of intermeshed filaments, rupture 
is limited to the area of failure 
and there is no “shrapnel” effect 
as with metal vessels. 

Thus, the designer has available 
a material which not only has a 
higher strength/weight ratio than 


types 
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SAE 4130 heat-treated steel, but 
also one with which normal fac- 
tors of safety can be applied with- 
out concern for possible destruc- 
tive consequences. 

Of major consideration in the 
application of a material is its 
ease of fabrication and the effect 
of fabrication problems upon its 
performance. Metal pressure ves- 
sels are produced by either cast- 
ing, forming, and/or welding 
techniques. These processes are 
all subject to operator and equip- 
ment variables, with rigid quality 
control necessary to provide ade- 
quate safety. However, the pro- 
duction of a filament wound vessel 
is an automatic machine process 
which minimum of 
production personnel. Each fila- 
ment is machine guided into its 
proper position and there is pre- 
cise duplication from vessel to 
vessel. Under production 
conditions, quality control can be 
minimized with assurance that 
absolute consistency is being met. 

Two of the advantages of fila- 
ment winding (light weight and 
lower cost) are being applied in 
the production of the cylindrical 
vessels which serve as cases for 
rocket motors using solid pro- 
pellant fuels. 


requires a 


these 


Advantages 


The several advantages of fila- 
ment winding can be summarized 
as follows: 

1) It uses 
roving for 


inexpensive glass 

reinforcement. All 
other forms of glass reinforce- 
ment such as mat and cloth are 
made from roving and additional 
steps are needed to produce the 
final reinforcement. 

2) It offers higher strengths 
than other forms of reinforcement 
because it uses continuous strands 
wound into layers and thus avoids 
the abrading action under load of 
woven warp and fill strands. The 
fibers are straight, rather than 
being bent by being woven, which 
eliminates bending stresses in the 
individual filaments. 

3) The fibers are wound on the 
mandrel under controlled ten- 
sion. This allows for preloading 
the fibers and assures that they 
load up uniformly in operation. 
Having all fibers uniformly loaded 
prevents the progressive failure 
of laminates due to some fibers 


not absorbing their share until 
other fibers have been overloaded. 

4) A high degree of uniformity 
can be attained by accurate con- 
trol of the filament impregnation. 
Machine winding assures indexing 
and location of the fibers. Resin 
content can be held to +%%, 
which cannot be equalled by any 
other process. 

5) Uniformity can be further 
improved by controlling the final 
grinding process by the electrical 
thickness of the plastic rather 
than the physical thickness. This 
is accomplished by controlling the 
grinder with an interferometer. 

6) In radome production, minor 
adjustments can be ground into 
the mandrel to compensate for 
the effects of radome shape or 
hardware on the radar beam. Thus 
the radome is compensated as it 
comes off the mandrel. 

7) Because of its high uniform- 
ity and the feasibility of correct- 
ing in advance, filament winding 
can eliminate or substantially 
reduce the expensive electrical 
testing of radomes. 

8) Labor cost reductions are 
possible because the entire process 
is performed by machines. Opera- 
tors are necessary only to control, 
load, adjust, and unload machines. 

9) Thickness changes can easily 
be made. 


Limitations 


Limitations and disadvantages 
of filament winding include: 

1) It offers virtually no ad- 
vantage for flat plates or open 
bodies. 

2) It is practically impossible 
to wind reverse curves or in- 
dentations. Flats can be wound 
but should be avoided if possible. 

3) Because the high strength 
depends upon the continuous fila- 
ments, drilling, cutting or other- 
wise interrupting the structure 
should be avoided. Bolt bearing 
properties can be improved by 
laminating glass cloth pads be- 
tween the layers of filaments. 

4) Tooling for prototypes or 
short run production can be pro- 
hibitively high. 

Filament winding is adaptable 
to virtually any shape of positive 
curvature. However, the complex- 
ity of tooling required to wind 
some shapes may more than offset 
the advantages. 
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Lower cost of reinforced-poly- 
ester products than can be 
achieved by mat or preform 
molding is the major advantage 
of the polyester premix molding 
technique. In addition, it permits 
the rapid molding of parts with 
varying wall thicknesses, intricate 
contours, and molded-in inserts. 
This method does not give as 
good physical properties as other 
reinforced polyester molding tech- 
niques; however, properties are 
more than adequate to meet the 
requirements of many applications 
—including automotive heater 
housings, electrical outlet boxes, 
air conditioning housings, and 
pump impellers. Serviceability at 
low cost rather than critical phy- 
sical properties should determine 
the suitability of the premix 
method in any given application. 


Premix ingredients 


Resin: There is no one perfect 
resin for all premix applications. 
Part design and service require- 
ments to a great extent govern 
resin choice. The principal func- 
tions of the resin in preform or 
mat molding are to carry filler 
throughout the reinforcement and 
to bond filler and reinforcement; 
in premix molding, the resin must 
carry both reinforcement and 
filler to all parts of the mold and 
bond them. 

Resins for premix molding 
should have a minimum viscosity 
of 15 poises—usually the higher 
its viscosity, the better will be the 
reinforcement and filler distribu- 
tion. Styrene or  vinyltoluene 
monomer resins should be in the 
range of 15 to 200 poises. Dially] 
phthalate monomer resins can 
have as high a viscosity as can be 
handled because of inherently 
good lubricating properties. While 
DAP monomer resins as high as 
2500 p. are used in premix, most 
molders prefer viscosities of 600 
p. or less because they can be used 
without special equipment. 

Fillers: Clay, ground limestone 
or whiting, gypsum, and tale are 
among satisfactory fillers for pre- 
mix molding. Clay is the most 
widely used because it contributes 
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good handling and molding prop- 
erties. Ground limestone can be 
used when flow properties are not 
critical. It has a lower oil-absorp- 
tion value than clay, permitting 
higher filler loadings. This re- 
duces the raw material cost of the 
compound. 

Reinforcement: Chopped glass 
fiber is the most widely used re- 
inforcing material. Other mate- 
rials such as sisal and asbestos 
are of interest for specific appli- 
cations. In premix molding opti- 
mum physical properties are ob- 
tained with a glass fiber length of 
4 to % inch. Fiber lengths in 
excess of % in. have the disad- 
vantage of not dispersing as well 
in the mix and of being suscepti- 
ble to a higher degree of degrada- 
tion during mixing. Chrome- or 
silane-finished glass is recom- 
mended since either finish per- 
mits maximum wetting of glass 
fibers by the resin. For applica- 
tions requiring minimum water 
absorption, silane finish should be 
selected. 

Scrap glass, such as trimmings 
from random mat, can also be 
used in premix if they are first 
run through a hammer mill. How- 
ever, variability of physical and 
flow properties increase because 
of less-uniform fiber length. The 
normal range of glass content is 
5 to 35% of the mix. Glass con- 
tents up to 20% produce com- 
pounds which are fairly plastic, 
are easily preformed, and flow 
readily under pressure. When 
glass content exceeds 20%, the 
compounds become progressively 
more fluffy and spring-like; they 
do not lend themselves to pre- 
forming and do not flow as easily. 

For uses requiring increased 
impact strength, but no greater 
flexural strength and modulus 
than those of the resin-filler mix 
alone, straight %4- to %4-in. long 
sisal fibers are utilized. They 
have a lower specific gravity than 
glass and are less than half the 
price of glass. The maximum load- 
ing with sisal is approximately 
40%, with 5 to 10% being in a 
more easy-to-handle range. ‘The 
fibers do not wet as well as glass 
and a noticeable straw-like pat- 
tern develops on the molded sur- 
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face. Some fabricators are taking 
advantage of this pattern to pro- 
mote surface configurations made 
by sisal. However, sisal should 
not be considered for applications 
in which water absorption is criti- 
cal since it absorbs much more 
water than does glass. 

Catalyst: Benzoyl peroxide 
catalyst is the best all-round pre- 
mix catalyst. 

Pigment: In general, pigments 
which can be used with polyesters 
for preform molding are satis- 
factory for premix. The range of 
1% to 3 parts of pigment paste per 
100 parts resin is customary. 

Internal mold lubricants: The 
use of internal mold lubricants 
such as stearic acid and zinc or 
magnesium stearate is required 
for satisfactory mold _ release 
characteristics. For molding tem- 
peratures up to 270° F., stearic 
acid provides excellent 
and from 270 to 310° F., 
magnesium stearate is recom- 
mended. Concentration should be 
1.0 to 1.25% of iubricant, based 
on total mix weight. 


release, 
zine or 


Mixing equipment 


Careful laboratory and produc- 
tion studies have demonstrated 
that the most satisfactory mixer 
is a double-blade, rectangular- 
trough-type kneader equipped 
with 180° spiral blades. Sigma 
blades can also be used; however, 
as there is a tendency for ma- 
terial to ball-up on the center 
post of a sigma blade, use of the 
spiral blade is preferable. 

There should be a %4 to %g in. 
clearance between the blade edge 
and shell to prevent jamming of 
blades and excessive degradation 
of the glass fibers. 

The recommended range of 
blade speed is 20 to 35 r.p.m. If 
blade speed is too slow, the rate 
of mixing is reduced and abnor- 
mal cycle time results. If, instead, 
it is too high, the mix becomes 
overworked, resulting in degrada- 
tion of fibers and over-heating. 

The high viscosity of premix 
compounds creates considerable 
friction during mixing. This 
causes a build-up of heat in the 
mix which, if it becomes exces- 
sive, will result in reduced sta- 
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bility, pre-gel of the resin, and 
considerable loss of monomer in 
resins containing volatile mono- 
mer, e.g., styrene or vinyltoluene. 
Temperature of the mass should 
not be permitted to exceed 125° F. 
In small mixes, heat build-up is 
ordinarily not a problem; how- 
ever, in batches of 50 lb. or more, 
the mixer should be jacketed to 
provide for the water cooling of 
the shell. 

The suggested procedure for 
mixing, including approximate 
cycle time, is as follows: 0 min.— 
add dry filler (clay, limestone, 
etc.) and lubricant (stearic acid, 
zine stearate, etc.) to mixer and 
start blades; 1 min.—add resin, 
catalyst, and color to mixer and 
allow to blend thoroughly; 5 to 
20 min.—add glass carefully to 
prevent agglomeration and conse- 
quent poor wetting and dispersion; 
20 to 30 min.—glass addition com- 
plete, allow to mix thoroughly; 30 
to 45 min.—mix complete. After 
this procedure, dump. 

As indicated, the above men- 
tioned cycle times are approxi- 
mate and should be adjusted to 
meet the requirements of par- 
ticular mixes or batch sizes. 

The resin-filler mix should be 
a smooth paste prior to addition 
of glass. After glass addition is 
complete, mixing should continue 
until a thorough dispersion is as- 
sured and the glass fibers are 
well-wetted. Overmixing should 
be avoided because it results in 
excessive degradation of the glass 
fibers and consequent lowering of 
physical strength. 

Because considerable heat of 
friction develops during mixing, 
the mix should be dumped into a 
cellophane- or polyethylene-lined 
pan or tote box immediately after 
dispersion is complete. After the 
mix has been permitted to cool 
approximately 10 min., it should 
be stored in a tightly sealed fiber 
drum lined with polyethylene or 
cellophane. This is of particular 
importance when volatile mono- 
mer resins are used, because the 
loss of monomer on exposure will 
dry a mix and cause it to become 
unusable in a short period of 
time. 

The mixing equipment may be 
cleaned with styrene, acetone, 
methyl “Cellosolve,” or methyl- 
ene chloride. However, methylene 
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chloride is recommended because 
it is nonflammable. A small quan- 
tity of chopped glass added to the 
methylene chloride helps to re- 
move solid chunks of material. 
Mixing and cleaning operations 
should be conducted in a well- 
ventilated area. 


Storage 


Various factors affect the stor- 
age life of polyester premix com- 
pounds, which normally range 
from 3 to 7 days at 70° F., longer 
at lower temperatures. The vola- 
tile monomer resin mixes tend to 
become unusable at a faster rate 
than the diallyl phthalate mono- 
mer resin mixes. The clay mixes 
are generally more stable than 
those containing calcium car- 
bonate, although mixes made 
with the ground limestone form 
have comparatively good shelf 
life. Another factor is color—cer- 
tain pigments, particularly some 
types of blue, green, and black, 
reduce stability. 


Presses 


Almost any standard compres- 
sion molding press is satisfactory 
for molding polyester premix 
compounds. The principal feature 
to incorporate is rapid closing. 
From the time the mold is loaded 
to application of full pressure, 
no more than 6 to 8 sec. should 


elapse; otherwise pre-gel may 
result. 
Pressure requirements range 


from 500 to 2500 p.s.i. on the pro- 
jected area of the mold, depend- 
ing on draw, complexity of the 
part to be molded, and presence 
in the mold of core pins or other 
obstructions to flow. For simplest 
parts, involving no obstructions 
to flow and no more than 1 in. 
draw, tonnage requirements can 
be based upon a length-times- 
width calculation of the mold area 
perpendicular to the direction of 
pressure. When the draw exceeds 
1 in., area in sq. in. may be cal- 
culated as follows: 

A= WL + 0.1 WLD 
where W, L, and D are the width, 
length, and depth, in inches. 

If an existing press does not 
provide the necessary tonnage, it 
can often be modified by 1) in- 
creasing the line pressure; or 2) 
increasing the ram diameter. If it 
is feasible to increase ram diam- 


eter, it is probable that a higher- 
volume pump will be required to 
maintain a high closing speed. 


Molding principles 


Polyester premix compounds 
can be molded by compression or 
transfer methods. Articles manu- 
factured by transfer molding 
methods do not usually develop 
a circular strength pattern. The 
resultant strength is normally 
lower than that developed by 
compression methods, and shrink- 
age tends to be higher. The flow 
of material through the gate 
causes alignment of the fibers and 
produces unidirectional strength. 
This fact should be taken into 
account in the design of the mold. 
The gate should be so designed 
and located as to provide maxi- 
mum strength in the direction of 
maximum stress. Multiple gates 
should normally be avoided be- 
cause a weak section will result 
at the point of knit. The best 
strength is obtained by gating at 
the end of a part rather than at 
the center. 

Because of the abrasive charac- 
teristics of polyester premix com- 
pounds, molds should be made of 
conventional mold steels hard- 
ened by heat-treating, highly 
polished, and, preferably, chrome- 
plated. 


Type of mold 


The type of mold to be used 
depends upon the part under con- 
sideration. Flash, semipositive, 
and positive molds have been used 
successfully in premix molding. 
In general, semipositive molds 
are recommended since produc- 
tion of parts having the most 
uniform density and minimum 
shrinkage requires the material 
to be under positive pressure at 
all times. The clearance of the 
vertical punch entry varies from 
3 mils for materials of low glass 
content to 6 mils for high glass 
content mixes. The bulk factor of 
premix materials varies over 
a rather wide range depending 
upon glass content. Low glass 
mixes have a bulk factor of ap- 
proximately 2 to 1, whereas for 
high glass mixes, it may run as 
high as 6 to 1. The mold should 
be cored for steam- or cartridge- 
type electric heaters in order to 
provide uniform heat transfer in 
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both plug and cavity. It should 
be mounted on insulation to pre- 
vent loss of heat by conduction 
to press members. Knock-out 
pins can be satisfactorily used, 
but they should be somewhat 
larger in area than those used 
for other molding materials. To 
obtain proper material flow, easy 
release from the mold, and 
molded parts of optimum strength 
and serviceability, the following 
design recommendations should 
be considered: 

1) Avoid abrupt changes in wall 
thickness. 

2) Round all corners gener- 
ously. 

3) Avoid extremely thin sec- 
tions (less than 60 mils) or thin 
ribs. 

4) Avoid undercuts. If an 
undercut is essential, it can be 
produced in a _ multiple-piece 
mold; however, this greatly in- 
creases mold cost and often in- 
creases cycle time. 

5) Eliminate molded-in holes, 
if possible. When such holes are 
necessary, it is best to design 
holes to go partly through the 
article, then drill out the rest 
after molding. This permits better 
flow of glass. If core pins are used, 
they should be located far enough 
from the edge to allow the mate- 
rial to knit after flowing around 
the pin. 

6) Sides should be tapered to 
provide easy removal from the 
mold. 

7) Bosses designed to be tapped 
for screw attachment or molded- 
in inserts should be of sufficient 
diameter to distribute stress ade- 
quately. 

In charging a mold with poly- 
ester premix compound, a certain 
amount of preforming is desirable 
to remove air from the charge and 
to provide the proper flow of ma- 
terial, thus insuring maximum 
strength in the molded part. Pre- 
forming may be accomplished by 
hand, in an arbor press or hand- 
operated forming mold, or with a 
power-operated extruder. Since 
extrusion aligns the glass fibers 
in one direction, unidirectional 
strength results unless a special 
loading technique is developed. 
Both ram-type and screw-type 
extruders are being used satisfac- 
torily. Excessive build-up of heat 
from friction should be avoided 
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temperature insulation for missile components is a major 
space-age problem...and a Dumont specialty. Polaris and 
Minuteman already testify to the experienced skills of Dumont 
in high-pressure molding of reinforced plastics. Characteristic 
of Dumont’s ability to meet new challenges with new solutions 
is the development of the first tactical lightweight plastic ex- 
haust nozzle to combine structural and insulating components 
into a single assembly. The future of missile flight is dependent 
upon thermal insulating requirements of rocket motors, nose 
cones, re-entry vehicles. Dumont’s advanced techniques of 
high-pressure compression and autoclave molding, supported 
by process and materials development, are already prepared 
to meet those requirements. 


Dumont’s experience and technology in the field of high- 
temperature insulation and sandwich structures are 
available through its technical service staff. Learn 
how Dumont’s facilities and abilities can help you 
find insulation answers. Write today for Brochure D. 
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because it may result in pre-gel. 
Heating the extrusion die to 130 
to 140° F. improves the surface of 
the extruded material. 

The closed mold cycle depends 
upon curing temperature, nature 
of the resin, and maximum wall 
thickness of the part. Curing tem- 
peratures range from 250 to 300 
F. and closed mold time from 
30 sec. to 5 minutes. This is a 
generalization not applicable to 
special cases requiring modified 
flow characteristics on account of 
size, thickness, or 
particular article. 


shape of a 


Handling and finishing 

Proper handling of the cured 
article after removal from the 
mold is of the utmost importance. 
While the part is hot, it is com- 
paratively weak and can easily 
be fractured or distorted. Simple 
cooling jigs can do a great deal to 
prevent warpage during the cool- 
ing period. 

Most finishing and trimming 
operations can be performed on 
standard metal-working equip- 
ment. Tools for drilling or milling 
should be carbide tipped. Cutting 
is best accomplished on a wet 
abrasive cut-off wheel. Wet sand- 
ing does not create a dust prob- 
lem, but dry sanding operations 
should be conducted under a hood 
equipped with power exhaust, be- 
cause of the large quantity of fine 
siliceous dust produced by this 
operation. 


SPRAYUP SYSTEMS 


Newest tool for the reinforced 
plastics industry is sprayup, a 
method whereby catalyzed and 
promoted resin is simultaneously 
projected with continuous or 
chopped glass roving onto a mold 
surface. 

A number of commercial sys- 
tems available consist of dual- 
nozzle resin spray guns and glass 
choppers or continuous roving 
projectors. These units are me- 
chanically linked and separately 
adjustable so that a predetermined 
proportion of glass and resin can 
be applied to the mold surface, 
with the individual glass filaments 
thoroughly and uniformly wetted 
with the resin. 

In conventional hand layup of 
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Properly-made fiber glass products have 
unusual strength, light-weight, dielectric 
strength and high corrosion, heat and 
weather resistance. All this plus molded-in 
color, and such optional characteristics as 
translucency, flexibility and texture. 


Fiber glass moldings can often reduce 
manufacturing costs by replacing a cast 
» or fabricated part. “Fiber glass,” with 
Reliable its magic appeal, can enhance the 
appearance of your product through 
freedom of design. 







Engineering 


Since 1948, Structurlite has been helping 
scores of customers capitalize on the 
advantages of fiber glass molding in a 
wide range of products from safety hats 
to school furniture. 


Our experience covers all types of resin 
and fiber applications. We can meet 
virtually any production requirement, 
and have facilities for finishing, 
assembling and packaging. 





Throughout, quality is emphasized time and 
again—from selection of the best 
resins and fibers, to insistence upon 
careful workmanship, and a rigid 
quality control system. 


Control 





A versatile battery of presses up to 
500 ton capacity, automatic preforming 
machines, other equipment and methods 
have been designed to maintain the 
high standards of quality at the lowest 
possible costs. 





We invite an opportunity to discuss with 
you the application of fiber glass 
in your product or manufacturing 
operation. Write for illustrated brochure 
on significant fiber glass applications, 
pioneered by Structurlite. 
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STRUCTURLITE 
PLASTICS CORPORATION 
223 Newark Road 7 Hebron, Ohio 


The factory of EXPERIENCE in light weight structural plastic products 








Researched, developed, manufactured 
and tested ...in house by Brunswick 
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ROCKET MOTOR CASE. Brunswick’s exclusive bi-axial 
Strickland “B” Process of fiber glass filament winding gives 
S-D ratio to 2,000,000, provides up to 7,500,000 psi 
modulus. By laying down filaments under tension, SBP 
excels in making cylindrical shapes, unusual contours, 
large range of sizes. Pre-stressing gives exactly controlled 
uniformity. 


~ 





HONEYCOMB ASSEMBLIES now developed by Bruns- 
wick can support two million times their own weight. 
Brunswick research has created honeycomb assemblies of 
paper, fiber glass, aluminum and various combinations of 
these materials. Using the most advanced adhesive sys- 
tems, these assemblies can be formed in compound curva- 
tures with extremely close tolerances. 






RADOMES. Brunswick’s non-metallic materials boost heat 
tolerance of radomes and nose cones to 1000-1200°F for 
limited exposures. SBP filament winding gives highest-ever 
strength-to-weight ratios with significant weight savings 
over usual structures. With unmatched electrical uniform- 
ity, Brunswick builds to tightest tolerance for dialectric 
constants and compound configurations, 










, ee” , PM 
INTEGRATED ANTENNAS. Brunswick totally integrates 
all communications, telemetry and navigational antennas 
and reflectors within primary structures. No sending or re- 
ceiving interference. All-plastic aircraft and missile assem- 
blies give high weight-strength ratio, while providing aero- 
dynamically clean lines. Can Brunswick Corporation help 
you in any way? Write or call today! 


+ a 


[S34 Bruunswiek 


DEFENSE PRODUCTS DIVISION e 1700 MESSLER STREET e MUSKEGON, MICHIGAN 
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glass mat or cloth, the problem is 
to get enough catalyzed resin into 
the glass to coat the fibers com- 
pletely and also avoid resin- 
starved areas. This problem is 
complicated by the time element: 
once the resin, catalyst, and pro- 
motor have been mixed, the “pot- 
life” of the mixture is extremely 
short. Hand impregnation of the 
glass must be done with small 
batches to avoid premature set-up 
of the mix and the amount of resin 
that can be worked into the glass 
by hand is limited by the pot-life. 
High glass content is often desired 
to give adequate physical prop- 
erties. But as the thickness of the 
glass layer is increased, the time 
element makes it more and more 
dificult to work in enough resin 
to wet the fibers and produce a 
void-free laminate. 


Time element overcome 

In the sprayup systems, the pot- 
life factor is virtually eliminated 
because the catalyzed resin and 
the promoted resin are kept in 
separate containers until an in- 
stant before they are combined and 
meet the glass. Separated, they 


remain workable for several days. 
Once combined, their gel time 
drops to minutes or even seconds. 
In sprayup, the final mixing does 
not take place until the resins are 
forced through the nozzles of the 
guns. 

In some systems, the resin is 
projected as two separate streams, 
which meet in the air and become 
intimately mixed; in others, mix- 
ing takes place within a special 
head of the gun and the combined 
materials are projected from a 
single nozzle. In either case, the 
resin spray starts immediately to 
wet the glass and a laminate is 
built up, the uniformity of which 
depends only on the skill of the 
operator in controlling the motion 
of the combination gun. 

After the laminate is laid down, 
only a simple rolling operation is 
necessary for compacting and 
eliminating air bubbles. 
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or end use. 


%& engineered to assure 
you top performance 
%& volume-produced for 


DECAR Engineered 
TOP 


Products 


%* tailor made to 


SURFACED WITH 


The modern high pressure decorative plastic sheet laminate for 





« surfacing dinettes, counters, household furniture, school desks— 
wherever a durable, decorative surface is required. In many 
decorative designs and colors, including exclusive new wood 


NUT | grains. Available in GLOSS or DULL RUBBED finish. Meets or 


exceeds NEMA Specification 


CUSTOM FABRICATED BY DECAR 


Decar offers the widest choice of core materials, including 
honeycomb and particle board, a complete range of edge 
treatments and every type of machining operation to produce a 
complete top. From Decarlite surface laminates to complete tops 
or any stage between Decar’s exclusive “One Package” plastic 
top service produces engineered products to your specifications 


Pity the poor librarian! Everyone connected with plastics 
in her company keeps sending for you-know-what. And 
you know why, too! Here at their finger-tips are all the 
important up-to-the-minute facts and figures for both the 
end-users of plastics materials and for the plastics produc- 
ing industry itself. Contains 32 brand new articles, timely 
charts, tables and diagrams. Better get your own 1960 
Modern Plastics Encyclopedia Issue 

all to yourself. 


. and keep it 


MOLDING REINFORCED PLASTICS 





SUPER-DECABOARD BY DECAR 


Decorative surfaced hardboard for applications requiring a rigid 
type panel of greater thickness than standard 1/16” Decarlite, 
such as occasional furniture, display panels and other uses. 





PLASTIC CORPORATION 





and Decarlite Inc. a subsidiary 
4501 West North Ave., Melrose Park, Ill. 
Manufacturing: 1322 University Avenie « Middleton, Wisconsin 
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Stanpreg 


?re-tmpregnate 


Stanpreg quality controlled 


| Stanpreg 
Goes West 


Top flight personnel and 

especially designed 

facilities of Standard 

Insulation’s Western Di- 

vision offer ‘‘on the 

spot” service to western 
| molders. 








« 


Materia 


prepegs provide reinforced plastic molders with precisely 
engineered, consistently uniform materials. Extensive se- 
lection of resin/reinforcement systems conforming to 
military and commercial specifications, experienced tech- 
nical service and volume production facilities guarantee 
coast to coast satisfaction. Proprietary and custom for- 
mulations rapidly available in all quantities. 


Phenolic prepregs High silica content, glass and 
synthetic fabrics for missile applications. Papers, cotton 
ducks and glass for printed circuits, helmets, fishing rods 
and abrasive wheels. 

Polyester prepregs Elevated temperature and 
flame resistant properties in glass fabrics, woven rovings, 


mats for aircraft, radome and commercial applications. 


Epoxy prepregs Glass cloths for printed circuit, 
aircraft, archery, electrical uses. Epoxy roving for fila- 
ment winding. Flame resistant epoxy paper. 


Melamine prepregs Papers and overlays for dec- 
orative laminates. Glass fabrics for electrical laminates 


Silicone prepregs Glass cloths for high tempera 
ture aircraft and electrical requirements 


Stanpreg 
full width, slit, 
sheeted and chopped 
materials to meet 
your needs 


Intelligent recommendations for your prepreg requirements are available upon request. Call or write today. 


Standard Insulation Company, Inc. 


74 Paterson Avenue, East Rutherford, New Jersey — Telephone WEbster 9-5400 
WESTERN DIVISION: 1646 18th Street, Santa Monica, California —Telephone UPton 0-8276 


SALES REPRESENTATIVES 


D & O Engineering Company, inc.e P. O. Box 3107, Wichita, Kansas « Telephone Amherst 2-3052 
H. Stark & Sons ¢16147 Meyers Road, Detroit, Michigan « Telephone UNiversity 3-6200 
Cc. P. Waggoner Company « 301 S. E. 14th Street, Grand Prairie, Texas + Telephone ANdrew 4-1601 
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DILECTO® laminated plastics 


Grades for all applications. Sheets, rods, and tubes are made 
of paper, cloth, glass fibers, and asbestos impregnated with 
phenolic, epoxy, silicone, melamine, or polyester resin. 
A wide range of physical and electrical properties and cost. 
Meets applicable NEMA & Military specifications. Write for 
Dilecto Laminated Plastic Catalog. 


DIAMOND® vulcanized fibre 


Light, resilient, and extremely tough, it has good electrical 
properties when dry and is low in cost. Diamond Vulcanized 
Fibre is arc-resistant, mechanically strong, non-corroding, 
and half the weight of aluminum. Used in slot installation, 
protective equipment, roving cans, railroad track insulation. 
Write for Diamond Vulcanized Fibre Catalog. 


your reliabl 


Remember, CDF can fabricate any of ; 


materials for you — frequently at lower ¢g 





Di-Clad® copper-clad laminates 


The largest selection of grades to meet every civilian and 
military requirement . . . over a wide range of electrical and 
environmental conditions. Based on phenolic, epoxy, and 
Teflon resins reinforced with paper and glass. cloth. Base 
materials meet applicable NEMA & Military Specifications 
Write for Technical Bulletin 11,900. 





SILICONE tapes 


Level-Wrap® extruded triangular rubber tape, glass supported 
semi-vulcanized, unvulcanized, and self adhering rubber tapes 
Also fully cured cable tapes and varnished glass tapes 
Applications — insulation for motor and generator coils, 
cable wrapping, flexible electric heaters, and high-temperature 
ducts. Write for Technical Bulletins 


§ 





source of industrial plastics 


Of i than you yourself can do it. In addition, CDF 
€f CO jpplant technical assistance is available. For 





CDF products of Teflon* 


in and Many types available; plain and Di-Clad laminates; skived, 
al and = glass supported, and unfused tapes; ram extruded rod and 
y, and tube. Teflon products insulate heavy duty motors, generators, 
. Base and conductors. They can be used also for printed circuits. 
ations. Special diaphragm and gasket materials of Teflon are also 

available. Write for CDF’s catalogs. *duPont trademark 





CELORON® moldings 


Ideal for industrial and automotive timing gears. Celoron 
tapes offers excellent strength and wear resistance, will reduce noise, 
tapes. and withstand heavier loads than other plastics. Celoron is 
coils, Versatile enough for the smallest molded insulating part or 


erature the largest electromechanical support. For gears, wheels, insu- 
ators, and molded plastics of almost any type. Write for 
CDF Celoron Catalog. 








more information, see your CDF Sales Repre- 


sentative or write direct. 


BALTIMORE 14, MD. NOrthfield 5-0964 
2451 Ellis Road 

BIRMINGHAM 6, ALA. VErnon 3-5713 
110 95th Street, N. 

BOSTON GRanite 2-2150 
1245 Hancock St., Quincy 69, Mass. 


BUFFALO 3, N.Y. WAshington 3929 
495 Ellicott Square Building 


CHICAGO COlumbus 1-5778 
1515 N. Harlem Avenue 
Oak Park, tll EUclid 3-5270 


CLEVELAND 14, OHIO 
1621 Superior Bidg. 

DALLAS 10, TEXAS  HAmilton 8-1502 
1502 South Good-Latimer Expressway 

DAYTON 3, OHIO CLearwater 3-3114 
39 N. Torrence St. 

DENVER 2, COLO 
260 Denver Club Bidg. 

DETROIT 35, MICH. BRoadway 3-0447 
201 Officecenter Bldg 

GREENSBORO, N.C. BRoadway 4-0226 
2103 Mimosa Drive 

HARTFORD Hartford-Jackson 9-0397 
15 Harding St., Wethersfield 9, Conn 

INDIANAPOLIS 5, IND. WAlnut 5-9803 
709 East 38th St 

KANSAS CITY 11, MO 
406 West 34th St 


LOS ANGELES 23, CALIF. 
3050 East llth St. ANgelus 8-1371 


CHerry 1-5220 


AComa 2-2236 


LOgan 1-6014 


MILWAUKEE 19, WIS. Lincoln 1-7660 
6108 W. Lincoln Ave. 


MINNEAPOLIS 2, MINN. 
610 Plymouth Bidg. 
NEW YORK 17 
51 East 42nd St. 
OMAHA 31, NEBRASKA 
116 North 40th St. 
PHILADELPHIA 
Bridgeport, Pa. 
PHOENIX, ARIZONA 
P.O. Box 1587 
PITTSBURGH 21, PA. 
309 Shields Bidg. 
ST. LOUIS 10, MO 
1246 Hampton Ave. 


SPARTANBURG, S.C. 
834 Hayne Street 
Pacific Coast Representatives 


MARWOOD LIMITED 
SAN FRANCISCO 3, CALIF. 
357 Ninth Street HEmlock 1-7893 
SEATTLE 4, WASHINGTON 
1714 First Ave. S. MAin 3-4747 


PORTLAND 4, OREGON CApital 3-5123 
209 S. W. First Ave 


FEderal 
3-6666 - 3388 


OXford 7-9617 
REgent 9110 
Norristown- 

BRoadway 5-0800 
ALpine 8-7893 

CHurchill 
1-0969 
Mission 5-2253 


rotten 
3-639 


In Canada 
CONTINENTAL DIAMOND FIBRE OF 


CANADA, LTD 
46 Hollinger Rd., Toronto 16, Ontario 


EXPORT DEPARTMENT: BRIDGEPORT, PENNSYLVANIA, U.S.A. 
PLANTS: NEWARK, DEL, BRIDGEPORT, PA., VALPARAISO, INDIANA 


CONTINENTAL- DIAMOND 
FIBRE CORPORATION 





A SUBSIDIARY OF THE -Af4/ COMPANY 
NEWARK 29, DEL. 
in Canada: 46 Hollinger Road, Toronto 16, Ontario 
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Rods and Tubes 


All tied up in one neat “‘package’”’... 
... the PLUS VALUES of Synthane Laminated Plastics 


FROM ONE MATERIAL 


SYNTHANE is the name for a family of thermosetting 
plastic laminates valued generally for their electrical, 
mechanical and chemical properties in combination. Syn- 
thane laminates are important specifically for such prop- 
erties as: 


Dielectric Strength Flexural Strength 


weteture Restetance Low Dissipation Factor 


impact Strength 
Light Weight—less than half 


Chemical Resistance ; ‘ 
the weight of aluminum 


Wear Resistance 

Ease of Machining—using 
standard metal or wood 
shop equipment 


Dimensional Stability 


Compressive Strength 


FROM ONE SOURCE 
Many Grades, Many Forms—Over 35 standard grades 
alone and many special grades available . . 
rods, tubes, fabricated parts. 


. in sheets, 


Exceptional Fabricating Facilities—Synthane Corpo- 
ration operates the world’s largest shop for the exclusive 
fabrication of plastic laminates. Many parts are also 
made by molded-laminated or molded-macerated tech- 
niques or by combining these methods with machining. 


Quality Control from Start to Finish—Synthane tests 
continually for the quality of the raw materials and per- 
formance of finished materials and parts. Most important 
is the spirit of our people who make it their job to watch 
the production and fabrication of Synthane at every step. 


Send 





Laminated Plastics for Industry [SYNTHANE | 
ml 


catalog 





CORPORATION |S} OAKS, PENNA 
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116 reasons why we can help you put 


your finger on the right plastic faster 


1S grades of Vulcanized Fibre... 


This will give you an idea of how 
surely National can help you pin- 
point exactly the plastic you want. 
National has the broadest line in 
the industry, including standard 
forms, precision - fabricated parts, 
and a huge stock of many grades 
ready for immediate shipment. For 


oe 


fast help, samples, or more informa- 
tion, contact your nearby NVF sales 
office. You’ll find the phone number 
in Sweet’s Product Design File 
2b/Na. Or write NVF, Dept.  T, 
Wilmington, Del. It’s a direct line 
to the one best material per dollar 
of design performance. 





; 
13) grades for printed circuits... 


7 NATIONAL 


VULCANIZED FIBRE CO.-7 


In Canada 


NATIONAL FIBRE COMPANY OF CANADA, LTD., Toronto 3, Ontarie 


| 
| 
| 
| 
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MORART GRAVURE 


CORPORATION 


INCORPORATED 1927 


MULTI-COLOR GRAVURE PRINTING 


XY 


Vv 


DESIGNERS and CONVERTERS 
of DECORATIVE PAPERS 





‘, 
WS 


SPECIAL DECORATIVE PAPERS FOR THE 
LAMINATING TRADE 


He olyoke, Massachiusells : Dayton, Ohta 
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TOMORROW'S MATERIALS TO SHAPE TODAY’S DESIGNS 


Confidence is a driving force on 
today’s drawing boards. It is the engi- 
neer’s confidence that the materials he 
demands can and will be created. 
Swedlow is unique in its ability to 
develop and produce materials to meet 
this demand. These Swedlow develop- 
ments will help you shape today’s 
designs for tomorrow's air and space 
vehicles. 

@& Dyna-Therm D-65: flexible 
flame-resistant coating. Intumescent 
coating may be painted on in the field. 
Promises less pad refurbishment time. 


It cures quickly, protects equipment 


SWEDLOW Inc. 


against heat and blast, up to 6000° F. 
Remains flexible. Can be scraped 
away for recoating. @high Tem- 
perature reinforced plastic parts 
and laminates. Wide variety of com- 
binations to meet exact needs. Flat 
sheets or compound shapes. Minimum 
weight and bulk. Heat resistant. For 
nose cones, exit cones, ducting, shield- 
ing.@ Metallized heat reflective 
laminates. Gold and aluminum coat- 
ings increase radiant heat resistance to 
over 1650°F. Flat sheets or compound 
shapes. Light, strong; for radiant 
heat, heat shielding, exhaust heat 


LOS ANGELES 22, CALIFORNIA 


damping. @Reinforced plastics. 
Continuous and press made sheets and 
molded parts to meet individual 
requirements. Applications include 
mechanical, electrical, electronic, 
phototemplate, decorative, aircraft 
cargo liners, and many others. 
@Puastic Glazing. Stretched, as-cast, 
monolithic and laminated acrylic 
windows, canopies, windshields, with 
emphasis on high temperature glazing 
applications. Optically polished, tough, 
light weight, resistant to fracture. 

WRITE for technical information 
specifying materials of your interest. 
Please refer to Dept. 16. 


/ YOUNGSTOWN 28, OHIO 








AIRCOM B° 


is product proved... 








---IN BOATS— (meets Buships spec. 
MIL-H-21040) More than 50 U.S. and 
foreign boat manufacturers are using 
Aircomb for hull reinforcement, decks, 
partitions, seats, and topside structures. 
Bumpers of Aircomb are also being 
employed as shock-absorbing cushions in 
special marine launching operations. 





. IN AIRCRAFT — Aircomb is widely used 
in modern airliners like the Douglas 


DC-8 jetliner for tables, partitions, 
shelves, cabinets and for exterior access 
doors. Used for aircraft tooling faced 
with glass laminates, it is less affected 
dimensionally by moisture or tempera- 
ture changes than any other material 
and can hold extremely close tolerances. 





Te Te 


The success of products containing Douglas Air- 
comb has resulted in a great expansion of its use 
by plastics manufacturers. Aircomb possesses the 





.IN SPECIALTIES — Hundreds of thou- 
sands of pounds of unimpregnated Doug- 
las honeycomb are being sold yearly to 
specialty manufacturers. Now available 
in a variety of colors, it is being used for 
sport hats, lamp shades, flower vases, 
miniature Christmas trees, coasters, and 
in hundreds of other interesting ways. 





... IN MILITARY APPLICATIONS — Faced 
with glass laminates, Aircomb roofs for 
electronic and radar trailers are capable 
of bearing a distributed load of up to 
1000 lbs. per square foot. Treated acous- 
tically in walls, it is superior to all other 


known materials for sound insulation. 
Aircomb is also being used in ground 
support equipment of all types. 
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desirable combination of high strength and rigid- 
ity, light weight, good insulation and acoustical 
characteristics, resistance to corrosion and virtual 
elimination of maintenance. 
laminates or plastics, Aircomb products provide 
both structural and decorative advantages. 


Faced with glass 





. IN MODERN BUILDINGS — Aircomb is a 
primary structural element in the famous 
“Monsanto House of the Future” now on 
display in Disneyland, California. It is 
being used in many new buildings for 
both exterior and interior applications 
like curtain walls, partitions, 
floors, decorative panels, etc. 


ceilings, 





. IN DECORATIVE APPLICATIONS — Room 
dividers made of Aircomb sandwiched 
between translucent, transparent or 
opaque facing materials are being used 


where the combination of beauty, light 
weight, rigidity and durability are re- 
quired. The symmetrical pattern of the 
Aircomb provides a pleasing effect 
increasingly in demand by decorators. 


ooucins <A | RCOM B’ 


a product of DOUGLAS AIRCRAFT COMPANY, INC. 
3000 Ocean Park Boulevard, Santa Monica, California 





(Advertisement) 


COLORING REINFORCED PLASTICS 
BY JAMES E. SIMPSON* 


The large and growing variety of products 
molded of reinforced plastics has encouraged 
the development of specialized colors and 
techniques for use with these materials. The 
choice of colors and coloring methods can be 
an important factor in producing a quality 
product. In addition to the desired shade, 
such properties as light and heat stability 
and other physical properties of the pigments 
used should be considered. 

Gel Coats—For hand lay-up production many 
molders are using FERRO colored Gel Coats. 
These opaque colored coatings contain maxi- 
mum pigment concentration which gives 
complete and adequate coverage with a 
thin application. 

Ferro Gel Coat is first sprayed on the mold 
surface. Then, clear resin and reinforcement 
are applied over it by the usual hand lay-up 
methods. When removed from the mold, the 
Gel Coat forms an integral, chemically 
bonded colored surface that requires little 
or no finishing. 

The thin coating effectively hides the fiber 
glass mat and eliminates the need for color- 
ing the complete laminate. Gel Coat is 
resistant to cracking or crazing and provides 
a hard, smooth surface. 

Ferro color Gel Coats are available in a 

wide selection of shades. Write today for 
literature and color charts. 
Paste Colors— Paste color concentrates are 
used for applications, where coloring through- 
out the laminate is a necessity or where 
Gelcoats are not used. These colors are highly 
concentrated pastes or “‘dispersions’’ of pig- 
ments ground into a vehicle or carrier. 

In use, the paste color concentrate is simply 
mixed into the uncolored resin by the molder. 
This method provides fast, even dispersion. 
With the use of quality controlled color 
pastes, it can simplify the production of 
uniformly colored products. 

Ferro Paste Colors combine maximum 
pigment concentration with specially devel- 
oped vehicles that are compatible and will 
react with the resins. These vehicles exhibit 
no plasticizing effect on the laminate and 
provide good shelf life stability. 

Color charts and complete technical data 
on Ferro Paste Colors for Polyester Resins 
and Ferro Paste Colors for Epoxy Resins are 
available on request. 

Parting Films—To provide a smooth finished 
surface and to assure easy removal of the 
reinforced plastic part from the mold in hand 
lay-up operations, parting films are used. 
Ferro has developed a liquid parting film that 
is easy to apply and offers many special 
advantages. Complete information available 
on request. 

Can we help you? Our color laboratory facili- 
ties are available to work with you on any 
problem or project you may have involving 
plastic colors. For information on any of the 
products mentioned above, please write 
Ferro Corporation, 4150 East 56th Street, 
Cleveland 5, Ohio, or 5309 South District 
Boulevard, Los Angeles 22, California. 


*Color Division, Ferro Corporation, Cleveland. 





GELCOATS 


for greater 
uniformity! 


Simplify your production! Choose a standard-color Ferro 
Gel Coat—or specify a special shade. Either way, you are assured 
of smooth, opaque, locked-in color for hand laid-up reinforced 
polyesters . . . and color that will be completely uniform, month 
after month, on the finished product. 

Ferro carefully checks every batch of CoLor Gel Coats before 
it is shipped to you. And the unusual light stability of Ferro 
Cotor Gel Coats reduces the hazard of fading to a minimum. 
So, even in service, you get greater color uniformity with Ferro 
Gel Coats. Write for color chart and literature! 


FERRO CORPORATION 
Coln Divition 


4150 E. S6th St., Cleveland 5, Ohio + 5309 S. District Bivd., Los Angeles 
22, California + Ferro Enamels (Canada) Ltd., Oakville, Ontario, Canada 
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@ MELAMINE IMPREGNATED PAPERS 
in a wide variety of patterns, wood grains, solid 
colors, and translucent overlay grades for durable 
decorative laminates. Available in rolls slit to 

width, sheeted, or die-cut to ony shope required. 






@ PHENOLIC IMPREGNATED PAPERS 
for producing N.E.M.A. industrial grade laminates 
and molded ports for a wide range of electrical, 
mechanical, and structural applications. Precisely 
controlled processing assures uniformity of quality. 






@ PHENOLIC IMPREGNATED FABRICS 
such as cotton duck, cloth, and sheeting for high or 
low pressure molding. Available in grades to meet 
N.E.M.A. standards. Also used in producing gears, 

bearings, filters, helmets, and many other products. 


HAR KIGON 


PHENOLIC IMPREGNATED GLASS CLOTH 
produced in special grades for fabrication of fly 
rods, aircraft and guided missile parts, plus many 
other products requiring a strong, light, durable 
material highly resistant to heat and corrosion. 






























@ POLYESTER IMPREGNATED MATERIALS 
such as glass fabric and mat for low pressure mold- 
ing of aircraft parts, tools, and other applications 
where high strength, light weight, ease of forming, 
and dimensional stability are essential properties. 


@ SILICONE IMPREGNATED GLASS CLOTH 
in grades having excellent dielectric strength and 
resistance to distortion at high temperatures, plus 
other properties required for applications such as 
radar equipment, printed circuits, motors, etc. 


@ EPOXY IMPREGNATED MATERIALS Whenever you need plastic impregnated and coated materials, 
custom treated to meet the highly specialized you'll do well always to think of Fabricon first! For regardless 
Fn See o many oteciteet and otecivenic of what your requirements may be, you'll find that Fabricon has 
— wee rad 2 Ape on ata maar what it takes to deliver the quality and service that you've 
military and industrial applications. - : : 

been looking for. Years of experience with all types of thermo- 
setting resins and fillers. Complete engineering and laboratory 
facilities for developing new products and processes. Special 
production equipment designed for precisely controlled, contin- 
vous, economiéal operation. Facilities, too, for slitting material 
to width, sheeting, or die-cutting to any shape required. 


Want detailed information on the Fabricon Plastic Impregnated 
Material that's right for your particular product? Just outline the 
nature of your application and send it in today! 


FABRICON PRODUCTS 


A Division of The EAGLE-PICHER Company 


1721 W. Pleasant Street « River Rouge 18, Michigan 
6430 E. Slauson Avenue, Los Angeles 22, California 








One of several giant impregnating ovens having 
roll capacities up to 90” in width. All are de- 
signed for continuous quality controlled operation. 





DECORATIVE LAMINATED PLASTICS 


an ever-widening field! _- you tina them in table tops in the 


home... in restaurant table tops and 
counters . . . in kitchen counters, sink 
tops, cabinets and wall surfaces... 
in bathroom walls, shower stalls, 
vanity dresser tops ... in bank 
counters ... in show cases... in 
doors, window sills and wall panels 

. in elevator cabs . . . in bus inte- 
riors ... in all these and many other 
applications. 


WRENN SUPPLIES SATURATING SURFACE PAPER 
TO LEADING LAMINATORS sxr=-icte soe orc 


sheet—the saturating paper that gives 
the finished product its color, which 
might be white or any color or hue in 
the spectrum. We have also supplied 
the face and core papers for indus- 
trial applications. Today we serve 
most of the leading manufacturers in 
this field. 

The services of our well-staffed lab- 
vratory are at our customers’ disposal 
in working to their specifications or in 
the development of new grades and 
colors. Inquiries are invited. 


THE WRENN PAPER COMPANY 


Subsidiary of The Mead Corporation MIDDLETOWN, OHIO 




















Foamed Plastics Chart 


Adhesives Chart 


Coatings Chart 


Laminates Chart .... 


Films Chart 





Low-Pressure Laminating Resins Chart .... 


Fibers Chart 


Plasticizers Chart 
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| 
URETHANE (POLYURETHANE; ISOCYANATE) 
TYPE OF etal , 4 i a Pa inact Oo 
MATERIAL | ee | Open cell; | 
j P | foam-in-place Open and closed cell; rigid | Open and closed cell; rigid; foamed in place © 
(flexible) 
sabi | : BES Ee gto et | 
Forms available |Slab, sheets, 2 and 3 pack- ¢ ustom made ‘shapes if 2 and 3 package system for mixing on job a 
blocks, custom |age system for 
shapes mixing on job RG ee me eee Be Mae Ely. eS OR @O 
Standard sizes Max. width - - 
80°; max. oe. 
length; 120 ft.; 
thickness 
oie a 1/16 — 15" ae hae PRIA : t ne Pees tN 
Density, 1b. cu. ft. 1.5-4 ee a ce! fs _ 48 | $2 13-18 E 19-25 26-40 41-70 
Thermal conductivity, | TeRaO: 
B.t.u./sq. ft. /he. °F . /in. L pe) 
—_—_——_-——-- + - - — a ied +—~- — a oe 
Blown with carbon | 0.30 at 2 Ib./ 0.30 0.25-0.73 0.23-0.29 0.31-0.35 0.36-0.40 0.42-0.52 - - 
dioxide | cu. ft. CEO ess: ae ey, am Fees” ~ 
Blown with fluorinated - - 0.17*-0.13 0.15-0.21 0.23-0.27 0.28-0.34 0.36-0.44 = ~ pote 
_hydrocarbon ' scl silsiosnalintlaie Rcadbencnans area * seme 
Tensile strength, p.s.i . | 12-50 13-150 15-70 90-250 300-400 a 475-700 775-1300 1350-3000 3000-8000+ Q 
4 ; TES Oi 2 ED SINE 
Compressive strength #10%,psi /0.2-1.0 (at 25%) |0.5-1.5 (at 25%)) 15-50 | 70-275 _350-550 650-1100 1200-2000+ 2100-5000 5000-15000+ 
Impact strength, ft.-Ib. /in. | - eee Se tee SR Oe Se 0.32 - 0.45 0.45-1.0+ ~ 
Burning rate | Self- extinguishing ( (when specially compounded) Self-extinguishing (when specially compounded ) 
ee . — - + —_—- 
Max. service Dry 260-275 260-275 Continuous Continuous Continuous Continuous | Continuous Continuous Continuous 
temp. °F. _ 2 | Wet 212 4 212 200-250 | 250 2 | 2 | CO 300 300 
Eingstion,® | 50-500 | ao0sno | - | {= SRST Ge Se = - + 
Coefficient of linear - - 3.0-4.0x10~* | 4.0x107* | 40x 10-* | 4.0 x o> | “4.0 x 1075 4.0 x 1075 4.0 x 1075 
expansion, in./in./°F.° | | yy 
———_____—__ + - — —————_—___— = + ———— _ 
Water absorption, | - - 4.0 at 2 iby 1.8 | 0.8 | 0.4 T 0.2 ~ - 
oe neces GE OS | ET FUE 
Dielectric constant | 1.1 j Tee eee OS eS geen” 1.3 } 14 1.5 - 
Loss tangent |} 05x10? 0.5 x 10~* 0 0 [as 2.0 x 107? | 3.0 x 10~* 4.0 x 10~* i 
2 + Ca dt 4 . y ae — eemettapaeneeeey 
OPEN AND ‘CLOSED CELL FOAM FOAMED IN PLACE 
ADM (5), Air-Thane (1), Burkart (13), Carthane (18), ADM (5), Carthane (18), Cyofoam (8), Eccofoam FP and FPH (34), 
| Cush-N-Foam Polyester (60), Eccofoam $ and SH (34), Fomrez (108), Genfoam (46), Glidfoam (49), Hetrofoam (59), Isofoam (62), 
| Flexifoam (76), Foamex E (37), Fomrez (108), Hardifoam (56), | Loven (67), Mondur (70), Nafil (19), Nopco Lockfoam (75), Pelron (78), 
Trade designations of | Hetrofoam Self-Ext. 2, gees 7. ese . | Pleogen (71), Polylite (84), Polyrubber (2), Reynofoam (85), Rigithane (98), 
this type of foam and —— sy Piictons cats otyhons +4 Polviite cat), | Selectrofoam (80), Stafoam Lockfoam (2), Stafoam (26), Stanfoam (93), 
foaming compounds Profile (25), Resilifoam (81), Restfoam-HT (57), Reyno- | Seatoee (99), Urafoam (104), Uralane (42), Urefoam (8), Vibrathane (74), 
| 


foam (85), Robi-Foam (87), Selectrofoam (80), Sheller- 
| Tex (30, 92), Stafoam (2), Stafoam (26), Stanfoam (93), 
} | Ultra Foam (99), U Unifoam (14), Urafoam (104), Vibraphone (103 








— + ES TEE 
Manufacturers of this type 1, 2, 3, 4, 5, 7, 10, 12, 13, 14, 15, 17, 18, 19, 23, 25, 26, 28, 2, 5, 8, 15, 18, 19, 26, 34, 35, 41, 42, 46, 49, 58, 59, 62, 67, 70, 71, 74, 


of foam and foaming com- 30, 31, 32, 34, 35, 37, 41, 43, 44, 47, 51, 52, 55, 56, 58, 59, 75, 78, 85, 93, 98, 99, 104, 108 
pounds (see list on p. 603 | 60, 62, 63, 68, 69, 73, 75, 76, 78, 79, 80, 81, 83, 84, 85, 87, 


for key to numbers) 91, 93, 98, 99, 103, 104, 106, 108 


SS — = 





‘Closed cell only; 2systems can be formulated to give lower values; “Systems can be formulated to give other values from 3 x 1075 to 6 x 1075; 
*Long term equilibrium at 70° F. mean temperature. 





| POLYVINYL CHLORIDE FOAMS 
TYPE 











































































































OF MATERIAL ee oem a Bah ss ee 
| OPEN CELL CLOSED CELL 
Forms available ly lat stock in sheets | Resistance ratings Forms available Sheets and molded| Resistance ratings 
| and rolls; Cored cush- . shapes ‘ 
iene end otha anit Strong acids Et Strong acids E 
shapes, compounds Strong alkalies Et Strong alkalies 
———_—— - _ as Sewers + ~~ —_——— Sa 
Standard sizes 1/16" to 5* thick; Greases and oils Gt Standard sizes 36" x44", Greases and oils 
24" to 54" wide /16"to 24" thick 
oom ——— is nw ee Organic solvents P to Et headin ~ Organic sol PtoE 
Density, Ib. /cu. ft, Ag _3 and up Weter E Density, Ib./cu. ft. 4to 25 Weter E 
; ~ _- 
Mest seslebility 4 eee High relative humidity E Hest eastebéiey High relative humidity E 
‘ s.i.| 0 to 2 Boe - 
Tensile strength, p.s i. wee —— Sunlight G | Tensile ehength, p nous RUNES Pit 8 G 
% 7 ee ee eee irs - 
Elongation, | 5 to 300 | Resistance to heat, 150 to 2s* Elongation, % Resist to heat, 150 to 225° 
Flammability + | Self-extinguishing °F. Ph aes {Self- ~extinguishing °F. 
Indentation load deflec- | 3 to 500 Resistance to cold, Stiffens at +20 | Compres sion-deflection | 15-8 Resistance to cold, Stiffens at + 20 
tion® (1b. /50 sq. in * Se to - 40" _| (p.s.i. at 25% : to —40° 
at 25% def.) Trade designations of | Aer-O-Buoy (87) doftactinns Trade designations of | Aer-O-Buoy (87) 
——— ea ’ 4 this type of foam and | Bolta Foam (45) nin siaiabes Ate Tel Same this type of foam and | Arkon (6) 
Air oven aging, 22 br +20 | foaming compounds gee -_ Air oven aging, 22 he. - foaming compounds a (22) 
at 212°F.* (change from i -P. Goodric (SO) | at 212°F .* (change from | nsolite (103) 
aA 4 ee | U.S. (103) 4 d def. | B.F. Goodrich PVC (50) 
eo oe) S | Vin-So-Lite (39) ee |Rubatex (53) 
“are 2 | ? s | 
Compression set, 22 hr. | 15 Momo ) Compression set, 22-hr. *% - | ‘a as (39 
at 158°F .* (max. based | | Vieztfoes (101) at 158°F .* (max. based | | 
on original height), % i Wilflex (38) | on original height), % | 
a | ———}—-—__—— | 
Dynamic flexing — 10 L ee ‘ —- —_—_------| Dynamic flexing — | = eee An eee 
250,000 cycles* (max | Manufacturers of this | 12, 16, 22, 32, | 250,000 cycles* (max. | Manufacturers of this (6, 16, 22, 39, 51, 
set based on original | type of foam and | 38, 39, 45, 47, “\ | set based on original / type of foam and |53, 82, 87, 103 
height) % | foaming compounds \68, 69, 72, 82, 85, height), % \foaming compounds / 
= * + ’ | (see list on p. 603 | 87, 97, 101, 103 pune eo Cee — ——“I(see list on page 603 / 
Hater absorption, % _| | for key to numbers) | Cem | Water absorption, % | ___S(max.) _|for key to numbers) | __ 





*SP1 Tentative Specifications and Methods of Test for Vinyl Foams. 
tResistance decreases as plasticizer is increased. tRefer to ASTM D1565-58-T 


"These Compositions are the thermoplastic materials that gradually become softer as the temperature increases. The maximum and minimum service temperature will depend on 
formula of material, design of part, and service conditions. 


FOAMED PLASTICS CHART 601 























































































































































































































































CELLULOSE . 
MATERIAL ACETATE FORMAL. POLYSTYRENE 
DEHYDE 
Forms aveilable Boards and rods Liquid resin for foaming in place Block and| Sheets or shapes molded from | Homogeneous boards, planks and 
Gigi closed call shred expandable beads logs 
foam) ___ finished boards 
tp —-- p————--~ + - - ————. 
Standerd sizes Boards: 1" = 4"; ~ Block: Finished boards (tubed): lengths | Boards: 12", 16", and 24" 
: "x 6; 4" « 8"; *x of 48 in.; widths 18 and 24 in.; widths; 14" thickness 
any length | 10%" x thicknesses of | through 4 in. <9 8' and 9' lengths 
| Rods: 24"; lay" Finished beanée Geeesy: tongs | Planks: S*= 15" x 9! 
/ - . of 18 to 144 in.; Guede x fy 
any length 48 in.; thicknesses of 1 to 8 in. 7*x 20"« 9" 
Blocks (untrimmed): 2' x 12' x 8"; 8"x 16"«9' 
; 4" x 12" x 8” | Logs: 25" = 33" 6'or 9' 
T a Bl T = mumenaedte p saleee CT EA: oe PR - T . T i 
Density, Ib./cu, ft. i 6-8 1/3-% | 2-5 7-10 | 10-22 | 0.8-1.2 1.25 J 1 2 5 1.8 | 2.8 | 43 
Thermal conductivity, 0.31 0.24-0.28 |0.18-0.21 |0.23 at 40°F.) 0.26 | 0.24 10.250| <0.28 at 40°F. mean temperature 
B.t.a./eq, ft. /ae./°P. fin, | Ls mean temp. | at . mean temp. | 
— a | - : eae See eh La; ——— + _ T ————— 
Tensile strength, p-8. BE, Fae 170 mane 4-35 | 35-90 50-200 Poor 44.46 33 | 54 121 | _55 105 L 180 
Compressive strength, p.s.i. | 125 | 08-5 9-50 | 45-200 | 150-1100 | 200 16-20 14 | 2 | 115 16-32 50-80 | 120-130 
+ —— ———T — —— - {——_—_—_— — 
Impact strength, ft.-Ib./in. | 0.12 Pte © i, ae SEE ee - 0.14 0,210.20 | _ Oita cr | “ 
Burning rate, in. /min. 4.5 | Self-extinguishing - 45 Can 
| i (can be be made 
| made self- 
Sosa telat eine i USK a selfextinguishing) | extinguishing — 
Maximum service 350 Continuous 300 | 120 175 155-175 
temperature, °F. | i 
—_——— ———— —+—__ —_—— a re — —— ——— _ ——— > —————_ SEE! 
Coefficient of linear / 2.5 i - - - « 2.74 ' 3-4 
expansion, 10°* in./in./°F. | | 
Moisture ebsception, T toon 1 R ‘H.: 13-17 | 100% R.H. = 13-51 | 100% R.H. = 10-15 | ~- Nil Nil 
% by wt. | 50% R.A: 1.9-25 SOR RH = 1-4 | SORRH.=15 | 
Water vapor transmission, | - ee | eiv 31 ey - TRS 2.0 1-2 
oe ae nes tan | day ad ‘| day/a? ae alal “Sat PEE AS.. 
Dielectric constant ! 1.12 / 1,19-1,.20 oh en <1.05 at 107— 10°, wae <1.05 at 10% 10" c cy./sec, 
| ane .tiithe MCSD we. F 
Dissipation factor i" - hae o - 0.028-0.031 ~ <0.0005 at 10%-10* cycles <0,0002 at 107—10° cy./sec. 
Trade designations of T 6Ca @5) ' Wakelite (100), Corfoam (86), Eccofoam GL (34), | Colfoam |Dow Pelaspan 8 (28), Dyfoem | Cellulite (48), Dermafoam (40), Dyloam 
this type of foam and : Strux (95) Kaston (82), Lebec (65), Marblette (69) (21) | (33), Dylite and Dylite F-40 oe ant tee Eccofoam PS (34), 
foaming compounds | (64), Texpand (66), Uni-Crest | (20) 9S Cceil (96), Styreions 483. 
; S.E. and noa-S.E. (102), (28), Styrofoam 22:Non S.E. (28), 
‘ an Bate é i Woodall (109) Styropor (9), Texpand (66) 
Manufecturers of this type } 95 34, 65, 69, 82, 86, 100, 107 21 28, 33, 64, 66, 96, 102, 109 9, 28, 33, 34, 40, 48, 66, 90, 9% 
of foam and foaming com- } 
pounds (see list on p. 603 
f to bers / 
ior key anmie ee o Cees 3 on" Cee ee aS Fa, Piet Sa’ ea 
T 
POLYVINYL | RUBBERS 
CHLORIDE | - sai Saree a 
TPE OF Plastisol | smscome |  EPOxy BUT ADIENE- 
MATERIAL | (containing | (Prefoamed Blocks) NATURAL NEOPRENE STYRENE BUT ADIENE- 
i RUBBER | ACRYLONITRILE 
blowing agent) ! (GR-S) 
| 
~ = + + i 
Forms available Liquid or paste i Powder | Blocks | Sheets, rolls, or Sheets Boards | Sheets 
: Si +— ES ol | molded shapes a ae 
Standard sizes | Foamed in place 3-30 at Foamed i place at | upto i'x2' x6 | 40"120" 1/8" to | 36” x 36" and 36" x 36"; | 36" = 36", 
| 310-400°F. closed or open | 320°F. Cell size | 1" thick; 4% to 2” = 120"; 1/2" to 2" thick | 1/8" to 1" thick 
| cell less than 0.08 in. | | (sheets & rolls); I"|- 1/8" to 1" thick 
to 7" (molded 
. s Ba Se ee oy he i | shapes) ae Mode . 
Density, Ib./cu. ft. : 7-26 12 14 16 | 5-20 3. 5-20 10-30 4.5 10-25 
+ — —_—— a a - — os 7 wins 4 a — 
Thermal conductivity, } 1/03 | 03 | 03 | 0.25-0.30 0.25-0,30 0.25035 | 0.21 0.25-0,30 
B.t.a./sq.ft./he./ F./in. ' | 
+ SOUERNENCENS SERENE CHEESES GREEN §°3°T°UREPEP EER EERE CSREEEEED EERO SFPEEEER EERE OGEEEE B eed 
Tensile strength, p.s.i. 250-1200 wy i | $6 lb.:S1; 17.7 | 5-30 20-100 80 40 
| Ib. : 490 : 
+ —P —+—- t ——_—-——_—— + — — - —— 
Compressive strength, p.s.i. | - } 100 | 200 | 325 | 5.6 Ib. : 62; 17. 7 | - - 40 and up - 
| Ib. : 950 
- _ . ow. — sae oar & 4. - EAss ts ss , - } —— 
impact strength, ft.-Ib./in. | < | “By FE a en : = +ii | 2 
Burning rate, in./min, / Self-exting uishing ; Nonflamma ble | Can be made SE | @ ree eo - T - 
Maximum service 150 700 300 160 r 180 a 210 
temperature, °F. te ; 
— + + +—- 4 — 
Trade daipatnes of this Chem-O-Sol (20), Dow Corning (29), DuRafoam (24), | Airfoam (52), Foamex (37), Airfoam (52), Cell-tite (51), 
type of foam and foaming Dennis (27), | Stanfoam (93) Eccofoam HiK C-Foam (2) B.F. Goodrich (51), Cell-tite (51), Rubatex (53) 
compounds Foamosol (105) | 625D (4) Foamex (37), Rubatex (53) Foamex (37), 
i Parcloid (77), Maraset (69) Rubatex (53), Rubatex (53) 
Reynofoam (85), Texfoam (51) 
Stanley (94), 
Sterilkote (11), | 
| Vynafoam (61), | 
§ Wilflex (38) ' j 
Manufacturers of this type of | il, 20, 27, 38, 50, 61, 29, 93 / 24, 34, 69 2, 12, 30, 37, 12, 30, 37, 51, : 12, 37, 51, 52, 12, 51, 53 
foam and foaming compounds | 72, 82, 85, 89, 94, 105 | 47, Sl, 52, 53 53 | 53 
(see list on p.603 for key to | | | | 
numbers) | } 














MODERN PLASTICS ENCYCLOPEDIA ISSUE 








ote 


Bet 


51), 
3) 








Ne 


—_ 
FS OP ND A Pw 


_ FOAMED PLASTICS CHART 


. Airthane Foam, 514 Calvary Ave., St. Louis, Mo. 
. American Latex Products, Inc., 3341 W. El Segundo Bivd., 


Hawthorne, Calif. 


. American Rubber Products Corp., La Porte, Ind. 
. American Rubberizing Co., 617 lith Avenue., S., Minne- 


apolis, Minn. 


. Archer Daniels Midland Co., 700 Investor’s Bldg. , Minne- 


apolis 2, Minn. 


. Arkon Products, 95 Prince St., Paterson, N. J. 


Arlee Foam Rubber Products, Inc., 1224 W. 132 St., 
Gardena, Calif. 


. Atlas Mineral Products Co., Mertztown, Pa. 
. Badische Anilin & Soda-Fabrik AG, Ludwigshafen am 


Rhein, Germany 
Bestrom Corp., 133 West Oregdn St., Milwaukee, Wis. 


. Bradley and Vrooman Co., 2629 S. Dearborn St., Chicago 


16, Il. 


. Brown Rubber Co., Inc., Lafayette, Ind. 
. Burkart Manufacturing Co., F., Div. of Textron Inc., 4900 


N. Second St., St. Louis 7, Mo. 


. Burnett and Co., Inc., W. T., Baltimore 30, Md. 
. California Ink Co., Inc., 545 Sansone St., San Francisco, 


Calif. 
Cambridge Rubber Co., Taneytown, Md. 


. E.R. Carpenter, 7th & Decatur St., Richmond 24, Va. 
. Carwin Co., The, Polymer Products Div., North Haven, 


Conn. 


. Chase Chemical Corp., 3527 Smallman St., Pittsburgh 1, 


Pa. 


. Chemical Products Corp., King Philip Rd., E. Providence 


14, R. L 


» Colton Chemical Co., a Div. of Air Reduction Co., Inc., 


1747 Chester Ave., Cleveland 14, Ohio 


. Crest Chemical Industries Corp., 132-34 32 Ave., Flushing 


14, N.Y. 


. Curtiss-Wright Corp., Carlstadt, N.J. 
. D & R Pilot Plants, Inc., Hazardville, Conn. 


Davidson Rubber Co., 50 Brighton St., Charlestown 29, Mass. 


. Dayco Corp., Dayton, Ohio 

. Dennis Chemical Co., 2701 Papin St., St. Louis 3, Mo. 

. Dow Chemical Co., The, Midland, Mich. 

. Dow Corning Corp., Midland, Mich. 

. Dryden Rubber Div., Sheller Manufacturing Corp., 1014 S. 


Kildare Ave., Chicago 24, Ill. 


- Dunlop Tire and Rubber Co., Buffalo, N.Y. 

. Dura-Flex Co., 2043 Colorado Ave., Santa Monica, Calif. 
. Dyfoam Corp., 202 E. Cherry St., New Castle, Pa. 

. Emerson and Cuming, Inc., 869 Washington St., Canton 


. Farbenfabriken-Bayer, A.G., Leverkusen, W. Germany 
. Federal Industries, Div. of Textren Inc., Belleville 9, N.J. 
. Firestone Rubber & Latex Products Co., Div. of Firestone 


Tire & Rubber Co., Fall River, Mass. 
Flexible Products Co., P.O. Box 3C6, Marietta, Ga. 


. Foam King, Inc., 1816 Boston Rd., Bronx 60, N.Y. 
. Frank Flastics Corp., 91 Pallister, Detroit 2, Mich. 
. Freeman Chemical Corp., 211 E. Main St., Pt. Washington, 


Wis. 


. Furane Plastics, Inc., 4516 Brazil St., Los Angeles 39, 


Calif. 


. General Latex & Chemical, 666 Main St., Cambridge, Mass. 
» General Plastic Mfg. Co., P.O. Box 65-S, 3481 S. 35 St., 


Tacoma, Wash. 


. General Tire & RubberCo., Bolta Products Div., Lawrence, 


Mass. 


. General Tire & Rubber Co., Chemical Div., Akron, Ohio 
. General Tire & Rubber Co., Industrial Products Div., 


Marion, Ind. 


. Gilman Bros. Co., The, Gilman, Conn. 
. Glidden Co., The, 900 Union Commerce Bldg., Cleveland 


14, Ohio 


. B.F. Govudrich Co., Akron 8, Ohio 
. B.F. Goodrich Sponge Products, Shelton, Conn. 
. Geodyear Tire & Rubber Co., 1210 Massilon Rd., Akron 


15, Ohio 


. Great American Industries, Inc., Rubatex Div., Bedford, Va. 


LIST OF MANUFACTURERS 





FOAMED PLASTICS 


54. Hachman Corp., 4560 W. Armitage Ave., Chicago, Ill. 

55. Hadley Bros.-Uhl Co., Calvary at Altman Sts., St. Louis, Mo. 

56. Hardifoams, Ltd., 91 Advance Rd., Toronto 18, Ont. 

57. Hewitt-Robins, Inc., Buffalo, N.Y. 

58. Hood Sponge RubberCo., 340 W. Huron St., Chicago 10, Ill. 

59. Hooker Chemical Corp., Durez Plastics Div., WalckRd., 
N. Tonawanda, N.Y. 

60. Hudson Foam Products, Saw Mill River Rd. & Lake Ave., 
Yonkers, N.Y. 

61. Interchemical Corp., Finishes Div., 224 McWhorter St., 
Newark 5, N.J. 

62. Isocyanate Products, Inc., P.O. Box 1681, Wilmington, Del. 

63. Jersey City Foam Products Co., 235 Golden St, Jersey 
City, N.J. 

64. Koppers Co., Inc., Plastics Division, Product Develop- 
ment, P.O. Box 65, Monaca, Pa. 

65. Lebec Chemical Corp., 140668. Garfield, Paramount, Calif. 

66. Lone Star Plastics Co., Inc., P.O. Box 9817, Ft. Worth, 
Texas. 

67. Loven Chemical of California, Newhall, Calif. 

68. Magic Chemical Co., 100 Crescent St., Brockton 2, Mass. 

69. Marblette Corp., 37-21 30th St., Long Island City 1, N.Y. 

70. Mobay Chemical Co., 1815 Washington Rd., Pittsburgh 34, 
Pa. 

71. Mol-Rez Div., American Petrochemical Corp., 3134 Cali- 
fornia St., N.E., Minneapolis 18, Minn. 

72. Mono-Sol Corp., 407 County Line Rd., Gary, Ind. 

73. National Aniline Div., Allied Chemical Corp., 40 Rector 
St., New York 6, N.Y. 

74. Naugatuck Chemical Co., Div. of U.S. Rubber Co., Nauga- 
tuck, Conn. 

75. Nopco Chemical Co., Plastics Div., 175 Schuyler Ave., N. 
Arlington, N.J. 

76. Paramount Foam Industries, 525 Oritan Ave., Ridgefield, 
N.J 


77. Parcloid Chemical Co., 31 Cross Ave., Midland Park, N. J. 

78. Pelron Corp., 7847 W. 47th St., Lyons, Ill. 

79. Phillips-Foscue Corp., P.O. Box 1306, High Point, N. 
Carolina 

80. Pittsburgh Plate Glass Co., Paint Div., One Gateway 
Center, Pittsburgh 22, Pa. 

81. Plastomer Corp., 6433 Epworth, Detroit 10, Mich. 

82. Poly Resins, 11661 Wicks St., Sun Valley, Calif. 

83. K. J. Quinn, 195 Canal St., Malden 48, Mass. 

84. Reichhold Chemicals, Inc., RCI Bldg., White Plains, N.Y.. 

85. Reynolds Chemical Products Co., 1200 N. Main St., Ann 
Arbor, Mich. 

86. Rezolin, Inc., 5736 W. 96th St., Los Angeles 45, Calif. 

87. Robinson Foams Ltd., 8th Ave., Woodbridge, Ontario, Canada 

88. Robinson Moulded Products Ltd., 8th Ave., Woodbridge, 
Ontario, Canada 

89. Rubber Corp. of America, New South Rd., Hicksville, N.Y. 

90. Schwab Plastics Corp., 730 S. Dix, Detroit 17, Mich. 

91. Scott Paper Co., Front & Broomall Sts., Chester, Pa. 

92. Sheller Manufacturing Corp., Portland, Ind. 

93. Standard Plastics, Inc., Fogelsville, Pa. 

94. Stanley Chemical Co., E. Berlin, Conn. 

95. Strux Corp., 37 W. John St., Hicksville, N.Y. 

96. Styrene Products Ltd., 170 Piccadilly, London W. 1, England 

97. Sun Rubber Co., Barberton, Ohio 

98. Thickol Chemical Corp., 780 N. Clinton, Trenton 7, N. J. 

99. Ultra Plastics, Inc., 28th & Parrish Sts., Philadelphia 30, 
Pa. 

100. Union Carbide Plastics Co., a Div. of Union Carbide Corp., 
270 Park Ave., New York, N.Y. 

101. Union Carbide Plastics Co., a Div. of Union Carbide Corp., 
796 Frelinghuysen Ave., Newark 12, N.J. 

102. United Cork Cos., Uni-Crest Div., Central Ave., Kearny, N. J. 

103. U.S. Rubber Co., Mishawaka, Ind. 

104. Urethane Corp. of America, 410 E. Center St., Medina, N. Y. 

105. Watson-Stand ard Co., 225 Galveston Ave., Pittsburgh 30, Pa. 

106. H. Werner & Sons, Inc., 64 Conduit St., New Bedford, Mass. 

107. Westlake Plastics Co., Lenni Mills, Pa. 

108. Witco Chemical Co., 122 E. 42nd St., New York 17, N.Y. 

109. bay near Inc., 7575 E. McNichols Rd., Detroit 

, Mich. 






















WHEN USING the Adhesives Chart, the reader must keep in mind that the listing of bonding — 
agents by specific chemical families is simply a method of presenting cumulative data in 
















































































































convenient and compact form. Many commercial adhesives are complex mixtures of different 
a RESISTANCE EFFECTIVENESS OF 
o,Zz RATINGS BOND WITH: 
Zao 
© TYPE OF PLASTIC BASE 9 2 ke SOLVENTS» 3 > ‘ . e § 
” ~ 
ode Se oars | soase@s 2s 
av= s 38 3 s&s is A oe a aie Sa ee 
— 8 38 — S$ Ss » s = xv 3 v v 
& HH Co & & = = Oo ms Aa &® © 
i. Acrylate and methacrylate resins 
la. Ethyl acrylate SR E, K ee es es ee ee | ee 
° 1b. n-Butyl methacrylate SR, F cl, E, H, HA, K SS 2 oe (Se ok ee a ee ee ee 
> le. Isobutyl methacrylate SR, F cl, E, H, HA, K G E F eS .@. ee G 
Ses 
~ id. Ethyl methacrylate SR, F cl, E, H, G 8 yr 8 6..@ M 
® le. Methyl methacrylate SR, F cl, E, H, F G E i. ae. See E . F 
, a) lf. Methyl cyanoacrylate R None needed M G MM J E . M F F F G 
= 2. Alkyd resins SR, F E, H, W G M M G G GE E E M 
3. Animal glue SR A P E M G F E Pp P M E E E ; P 
4. Asphalt H, W H, HA G P P G E M G G G M G G F 
| | 3 
5. Blood | | 
5a. Blood albumin SR iW P G F F F iF P P P G G G Pp 
M Ww M G M M F iG G P Pp G G E Pp 
Sb. Soluble dried blood SR * P G F F F |M P P P G G G F 
M |W M G M M F 1S G P P F E E P 
6. Casein CR, sR |W uGu"usm.«erFicfsP PPG GMP 
| | 
| | 
a, MLR HAE SS SAh Oe 
7. Cellulose derivatives i 
7a. Cellulose acetate SR, F cl, E, K | F Poe: aoe re e- P. 8 B Gz 
| i 
| | | 
! | 
7b. Cellulose acetate butyrate SR, F A +H, Cl, E, N,K G F F E M F I G E E F 
7c. Cellulose nitrate SR E, K (+ A, 4) F F M F E G F Pp M I E F M 
7d. Ethyl cellulose SR, F A, E, H, K Se. FP F.-2: fB ee SY Te SS a ee 
7e. Hydroxyethyl cellulose SR, F ” a, &t--3 @2 2 - -— F - 3 E E G 
7f. Methyl cellulose SR i P E M G E M P F P M E M P 
7@ Sodium carboxymethyl cellulose SR wv P E M G F - _ - _ - _ e ~ 
‘ — 
8. Coumarone-indene resins SR, F cl, E, H, K, W E oe M E «a ©. @-.@. 3.4 @ 
4 9. Epoxy resins CR, H, Nope needed E E £E E £E _ = = E E E €£E 
M,R 
10. Furan resins (furfuryl alcohol or furfural- R A, K, Cl Ree Se Ba eer a ee 
ketone) H A, K, Cl BE&eEse SB Be PP. @e2 sea sks S 
CR A, K, Cl ae De ae Se a in fee oe ee Be oe oe 
11. Gum arabic SR WwW ge FS Sy Me ee ae Se ee, fe ae 
12. Petroleum polymer resins SR, F cl, E, H, HA, W ea, i os 
13. Isobutylene resins (polyisobutylene) SR H, HA so ee #4 2 Pr 2 SS SB. Se eae 
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“Code for bonding classification: SR = Solvent released (from solution or emulsion); F = Fused by heating; V = Vulcanized; 


R = Cured at room temperature (70-80°F.); M = Cured at 


5-310°F.); CR = Chemically reacted. 
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(150-200°F.); H = Cured at elevated temperature 
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resins, compounded to attain a combination of properties not found in a single type of base. 
) Choice of an adhesive for a specific bonding job should be made only after consulting 
’ manufacturers of adhesives which fall within the desired area. 











—_ 


TRADE DESIGNATIONS 





MANUFACTURERS OR SUPPLIERS 
OF RESINS OR ADHESIVES 


(See list on pp. 610-11 for key 
to numbers) 





if. 


Acco (1), Acrigrip (5), Acronal (29), Acryloid (147), Catalin (44), CD Cement (47), Farring- 
ton (69), Hu-Glue (91), Lucite (55), Midland (103), Neocryi (136), Plastibond (82), Polybond 
(133), Rez-N-Glue (153), Rhoplex (147), Texicryl (155), Texilac (155), Upaco (170) 

Acco (1), Acrigrip (5), Acryloid (147), Arcco (38), Bondmaster (149), Catalin (44), CD Ce- 
ment (47), Cordo-Bond (54), Dennis (58), Hu-Glue (91), Lucite (55), Midland (103), Neocryl 
(136), Placco (38), Polybond (133), Polyco (38), Reslac (38), Reslock (47), Rez-N-Glue 
(153), Rhoplex (147) 

Acco (1), Acrigrip (5), Bondmaster (149), CD Cement (47), Hu-Glue (91), Lucite (55), 
Midland (103), Polybond (133), Rez-N-Glue (153), Upaco (170) 

Acco (1), Acrigrip (5), Acryloid (147), Catalin (44), CD Cement (47), Fuller (73), Lucite 
(55), Midland (103), Polybond (133), Rez-N-Glue (153), Rhoplex (147), Upaco (170) 
Acco (1), Acrigrip (5), Acryloid (147), Arcco (38), Bedacryl (92), Bondmaster(149), Bostik 
(31), Cadco (40), Catalin (44), CD Cement (47), Compo (53), Fuller (73), Goodrich, B. F. 
(80), Inceloid (16), Lebec (97), Loxite (180), Lucite (55), Midland (103), Neocryi (136), 
Placco (38), Polybond (133), Polyco (38), Reslac (38), Rez-N-Bond (153), Rez-N-Glue 
(153), Rhoplex (147), Tensol (92), Texicryi (155), Texilac (155), Tygobond (173), Upaco 
(170) 

Eastman 910 Adhesive (24, 66) 


~ 


3, 5, 24, 29, 44, 47, 64, 69, 82, 91, 93, 100, 
103, 111, 126, i31, 133, 136, 143, 151, 153, 
155 
3, 5, 24, 38, 44, 47, 48, 54, 58, 64, 91, 103, 
111, 126, 131, 133, 136, 137, 143, 149, 151, 
153 


— 


_ 


3, 5, 24, 47, 64, 91, 103, 111, 126, 131, 133, 
137, 143, 149, 151, 153, 170 

3, 5, 24, 44, 47, 64, 73, 91, 93, 103, 111, 
126, 131, 133, 137, 143, 147, 151, 153, 170 
3, 5, 16, 24, 31, 38, 40, 42, 44, 47, 53, 64, 
73, 80, 91, 92, 93, 97, 103, 111, 126, 131, 
133, 136, 137, 143, 147, 149, 151, 153, 155, 
159, 170, 173, 180 


_ 


~ 


24, 66 





2. Alkydol (10), Fuller (73), G-E Glyptal (77), Midland (103), Miracle (106), Ohio (121), 


Paralac (92), Rubbagrip (148), Upaco (170) 


5, 10, 20, 24, 28, 42, 72, 77, 92, 103, 106, 
121, 143, 148, 170 





3. API(6), Dion (49), Fedroflex (111), Fuller (73), Hallmark (162), Hu-Flex (91), Impervo (114), 


Isogel (94), Layton (111), Midland (103), Paisley (111), Polybond (133), Stixo (73), Upaco 
(170) 


6, 19, 22, 23, 49, 73, 88, 91, 94, 103, 111, 
114, 131, 133, 159, 162, 163, 170, 179 





4. API (6), Arcco (38), Bondmaster (149), Cascola (38), Flintkote (71), Fuller (73), Indu-Sealz 


(117), Lebec (97), Midland (103), Miracie (106), Ohio (121), Placco (38), Residex (111), 
Resinex (85), Reslac (38), Transphalt (122), 3M (104) 


5, 6, 16, 24, 38, 71, 73, 85, 97, 103, 104, 106, 
111, 117, 121, 122, 146, 149 





Sa. 


5b. 


Hallmark (162) 


A-M (15), Dion (49), Hallmark (162), Monsanto (110), Plyacien (141) 


22, 23, 162, 164 
15, 22, 23, 49, 110, 141, 162 





6. A-M (15), API (6), Bindtite (88), Casco (38), Erie (85), Fedco (111), Fuller (73), Hu-Case 


(91), Impervo (114), Lauxein (110), Lebec (97), Lotol (117), Midland (103), Miracle 
(106), Monite (109), National Casein (115), Paisley (111), Perfection (123), Plyacien 
(141), Polybond (133), Upaco (170) 


5, 6, 15, 19, 38, 73, 85, 88, 91, 97, 100, 103, 
106, 109, 110, 111, 114, 115, 117, 121, 123, 
133, 141, 159, 163, 164, 170 





7a. 


7b. 


Tc. 


7d. 


Te. 


7£. 


7g. 


API (6), Arcco (38), Bondmaster (149), CD Cement (47), Farringten (69), Hercules CA 
(86), Midland (103), Miracle (106), Ohio (121), Permacel (124), Placco (37), Plastibond 
(82), Plastigrip (5), Plastite (129), Polybond (133), Randolph (140), Reslac (38), Resyn 
(114), Rez-N-Bond (153), Rez-N-Glue (153), Rubbagrip (148), Slomons (159), Tenite 
Acetate (66, 166), Upaco (170), Vinylgrip (5) 

Cellugrip (5), CD Cement (47), Cordobond (54), Hu-Glue (91), Midland (103), Plastibond 
(82), Plastigrip (5), Rez-N-Bond (153), Rez-N-Glue (153), Tenite Butryate (66, 166) 
API (6), Arcco (38), Bond (37), Bondmaster (149), Bostik (31), CD Cement (47), Cello- 
weld (131), Compo (53), Dennis (58), Duco (64), Farrington (69), Fuller (73), Herculoid 
(86), Inceloid (16), Jack The Giant Killer (159), Midland (103), Miracle (106), Ohio 
(121), Permacel (124), Placco (38), Plastigrip (5), Plastite (129), Polybond (133), 
Randolph (140), Reslac (38), Reslock (48), Resyn (114), Upaco (170) 

API (6), CD Cement (47), Cellugrip (5), Compo (53), Ethocel (61), Farrington (69), 
Fuller (73), Hercules EC (86), Inceloid (16), Midland (103), Plastibond (82), Plastigrip 
(5), Polybond (133), Resyn (114), Rez-N-Bond (153), Rez-N-Glue (153), Spotseal (111) 
Cellosize (168), Midland (103), Poiybond (133) 

Bond (37), Methocel (61), Midland (103), Paisley (111), Polybond (133) 


Cellofas (92), Hercules CMC (86), Midland (103) 


5, 6, 18, 28, 38, 40, 47, 64, 66, 69, 82, 86, 
103, 106, 110, 114, 121, 124, 126, 129, 131, 
133, 137, 138, 140, 143, 148, 149, 153, 159, 
170 


¥ 


38, 40, 47, 54, 66, 73, 82, 91, 103, 126, 
131, 137, 138, 143, 153, 170, 179 

5, 6, 16, 18, 19, 30, 31, 37, 38, 47, 48, 53, 
58, 64, 69, 73, 86, 91, 93, 100, 103, 106, 
110, 111, 114, 121, 124, 126, 129, 131, 133, 
137, 138, 140, 143, 149, 153, 159, 170 


5, 6, 16, 18, 19, 38, 47, 53, 61, 69, 73, 82, 86, 
91, 103, 111, 114, 126, 131, 133, 137, 138, 
143, 153, 159, 163, 170, 179 

103, 126, 131, 133, 143, 168, 170 

5, 19, 37, 61, 80, 103, 111, 126, 131, 133, 
143, 159, 163, 170 

5, 42, 64, 86, 92, 103 








8. Arcco (38), Bondmaster (149), Bunarex (122), Cumar (11), Epok (39), Fuller (73), Gripweld 


(5), Midland (103), Miracle (106), Nevindene (118), Nevillac (118), Neville (118), Ohio 
(121), Paradene (118), Picco (122), Piccoumaron (122), Piccovar (122), Placco (38), 
Polybond (133), Reslac (38), Reslock (48), Resyn (114), Rez-N-Bond (153), Upaco 
(170), Velsicol (176) 


5, 11, 18, 19, 38, 39, 48, 73, 85, 91, 103, 106, 
114, 118, 121, 122, 126, 131, 133, 143, 149, 
153, 170, 176 





9. Adgrip (5), Aerobond (4), Aerorez (7), Alcylite (9), Alfane (26), Alk-O-Fax (10), Amphesive 


(26), Amres (15), Araldite (51), Aritemp (21), Bakelite (169), Bond (37), Bondarc (24), 
Bonding Agent (33), Bondmaster (149), BRC (36), Brushmaster (149), Carboline (43), 
Cardolite (105), CD Cement (47), Cellobond (39), Cepox (47), Chemo Tec (133), Copy 
Cast (75), Cordo-Bond (54), Corrocote (46), Cyclew2ld (57), D.E.R. (61), D.E.N. (61), 
Devcon (59), Duro-lok (114), Eccobond (67), Epibond (74), Epiphen (38), Epocap (84), 
Epocast (74), Epocrete (84), Epolac (96), Epolite (145), Epoloy (145), Epo-Lux (161), 
Epon (157), Eposet (84), Epotuf (141), Epoweld (84), Epoxylite (68), Farrington (69), 
Homalite (89), Hysol (90), Isochem Bond (94), Isochem Rez (94), Isochem Gel (94), 
Ladco (63), Leopox (98), Lithgow (99), Loxite (180), Maraglas (101), Maraset (101), 
Metihesive (4), Metlbond (113), Midland (103), Miracle (106), Multiplastics (112), 
Narmco (113), Nureco (120), Ohio (121), Paisley (111), Plymaster (149), Polyox (141), 
Poly-Preg (130), Pylene (133), Randolph (140), Ren (142), Resiweld (73), Reslock (48), 
Rez-N-Glue (153), Rezolin (145), Setlock (80), Stabond (13), Styrobond (113), Styroseal 
(113), Twin Weld (75), Tygofil (173), Tygoweld (173), Tylene (166), 3M (104) 


4, 5, 7, 9, 10, 13, 15, 18, 21, 24, 25, 26, 28, 
33, 36, 37, 38, 39,40, 43, 46, 47, 48, 51, 
54, 57, 59, 61, 63, 67, 68, 69, 70, 73, 74, 
75, 80, 84, 88, 89, 90, 91, 93, 94, 96, 98, 
99, 100, 101, 103, 104, 105, 106, 111, 112, 
113, 114, 120, 121, 126, 130, 131, 133, 
140, 141, 142, 143, 145, 149, 153, 157, 
159, 160, 161, 166, 169, 173, 178, 179, 
180 





10. Alcylite (9), Carboline (43), Catalin (44), Corrocote (46), Duraion (173), Durez (65), Fura- 


Tone (105), Helix (33), Plenco (128), Resin X (74), Synvar (165), Varcum (175) 


9, 33, 43, 44, 46, 65, 74, 100, 105, 115, 128, 
165, 173, 175 





ll. Fedrogum (111), Fuller (73), Hallmark (162), Midland (103), Polybond (133), Solubic (111), 


Upaco (170) 


$5, 73, 103, 111, 114, 119, 133, 159, 162, 
163, 170 





12. Bond Cement #2210 (37), Bondmaster (149), Ladco (63), Loxite (180), LR-16 (122), Midland 


(103), Miracle (106), Nebony (118), Neville (118), Ohio (121), Panarez (17), Piccopale 
(122), Polybond (133), Resyn (114), Velsicol (173) 


17, 37, 38, 63, 85, 91, 103, 106, 114, 118, 
121, 122, 126, 131, 133, 143, 149, 159, 
176, 179, 180 





13. API (6), Arcco (38), Bondmaster (149), Fuller (73), Goodrich, B.F. (80), Ladco (63), Loxite 


80), Midland (103), Oppanol B (135, 29), Placco (38), Pliestic (111), Polybond (133), 
Polyvis (56), Reslac (38), Resyn (114), Upaco (170) 





6, 18, 19, 38, 56, 63, 64, 73, 80, 91, 103, 104, 
111, 114, 131, 133, 135, 137, 143, 149, 170 
179, 180 





== Ketones; N = Nitrohydrocarbons; W = Water (solution or emulsion). 
"Code for rating: E = Excellent; G = Good; M = Moderate; F = Fair, P = Poor. 


ADHESIVES CHART 


"Code for solvents: A = Alcohols; Cl = Chlorinated hydrocarbons; E = Esters; H = Aromatic hydrocerbons; HA = Aliphatic hydrocarbons; 



















































































































e RESISTANCE EFFECTIVENESS® OF 
o,Zz RATINGS BOND WITH: 
z%°o 
TYPE OF PLASTIC BASE oak SOLVENTS? 3 ri - . : 8 
So 3 u ~ e & 3 a | 2 ” = ~ = 
a” i a & a oe Se ee 
ae ee a or .. eee 
b.8 © CO @ IB 2 & 6S 3 a & @ 
14. Isocyanate resins (polyurethanes) H, R, M ci, E, H, K ee ee) a es ES Se ee a oe oo oe 
: 15. Ketones (condensed) 8, R, F A, Cl, E, H, K 7 2 SS SF ease 2s Sse 8B S&S B.S 
- 
16. Melamine resins 
16a. Melamine-formaidehyde H AW - a oe ante eer POS Ee Oe ae 
16b. Melamine-urea-formaldehyde H a oe Re Set ke ee ee ee ee a 
’ 
| 17, Oleo-resins SR, R H = oe =@ seite @ FP = 6G SG eS 
18. Phenolic resins 
| 18a. Phenol-formaldehyde A, KEK, W E E G G E M P » FP MM M G&G 
' M A, K, W A 0 ke ee i oe Te oe Oe oe ee 
H A. KW EEEeEEI|E P EPEEEG 
; 
4 
| 
: 18b. Phenolic-elastomer SR, R cl, K > ae. =e. E¢s Se @G E E G 
M cl, K EGQeGeE iE ae a Oe mS E G G 
' F, H cl, K 2 8:83 2 2 is & eS ¢ 8 8s 
' 
; 
18c. Phenolic-epoxy H, CR None needed ay oe ae BSB FP &SeBeE €& 
: 
: 18d. Phenolic-poly amide F,H A aes E E E Ee P P F P F F 
18e. Phenolic-vinyl acetals M, H A, H, K EEG MM E EE.G F G EE Ss 
19. Polyamide resins “ 
19a. Polyamides SR, F Alcohols > C >» gE@GSeSats f& E £E - G G E G G 
19b. Polyamide-epoxy M, R, SR None or A+ K EE @ & s BS 6 2B & S&S 
CR, H 
20. Polyester resins 
20a. Polyesters (unsaturated) H A, E, H, EK 1 oe 24 oe et) ee ee a oe oe a a 
20b. Polyester-elastomer H, R None needed E E E M E > Fe. @ 2a 2 Bis 
— Polyisobutylene (see Isobutylene resins) 
— Polyethylene oxide SR W, few Cl, E E €E i. i a a oe ae. ee a 
21. Resorcinol resins 
J 2l1e. Resorcinol-formaldehyde R A, K, W gE & E E E a le P E E BF 
M A, K, W E oe ee OG: ee) Ee A oe oe ee, a 
21b. Resorcinol-furfural R A.W BS & & SE E Pe. zg & 2 
Zic. R inol-ph 1-f idehyde R A, K, W zg & E £E oe Ma Bs & & 
) M A, K, W - 2 aoe. - tee ee PP Ek Se U8: Se 
21d. Resorcinol-polyamide K A.W 8B. &.8 8 fF Pe aa eS a 
2le. Resorcinol-urea M aA et ee Se Be ae ee ee a oe oe ee 
22. Rubbers 
22a. Natural rubber SR ci, H, HA, W ee 82 JR SA st) ee Se oe 2 oe ee ee 
Vv Ci, H, HA, W ae ee Oe) a oe oe ee Se ee ee 
22b. Reclaimed rubber SR Cl, H, HA, W ee 2 . fie. 6 Se 8B. 46 & Bs 
v cl, H, W so Fr. @ @& £846 22a @€¢@é 8 es 
22c. Chlorinated rubber SR, F E, H, K EPMMwEIM MW GCM MK G6 COS SCOP 
“a 
224. Cyclized rubber SR, F ci, H i ae ee ee fol! a a a ee ae ee 4 
"Code for bonding classification: SR = Solvent released (from solution or ision); F = Fused by heating; V = Vulcanized; 
R = Cured at room temperature (70-80 F.); M = Cured at moderate temperature (150-200°F.); H = Cured at elevated temperature 


(275-310°F.); CR = Chemically reacted. 
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TRADE DESIGNATIONS 


MANUFACTURERS OR SUPPLIERS 
OF RESINS OR ADHESIVES 


(See list on pp. 610-11 for key 
to numbers) 





14. Adlok (5), Alcylite (9), Bondmaster (149), Corrocote (46), Epolac (96), Flexweld (167), 
Goodrich, B.F. (80), Mondur (107), Mondur/Multron (107), Multranil (107), Permacel 
(124), Polybond (133), Polylite (141), Polyweld (5), Reslock (48), Steelcote ‘‘500’’ 
(161), Vulcabond (13) 


5, 9, 24, 31, 38, 39, 42, 46, 48, 80, 92, 93, 
96, 100, 106, 124, 131, 133, 141, 143, 149, 
161, 167 





15. Mohawk (108) 


108 





16a. ‘Amres (15), Catalin (44), Cellobond (39), Cymel (12), Diaron (141), Leuxite (110) 
16b. Amres (15), Catalin (44), Cellobond (39), Lauxite (110), Melurac (12), Reslock (48), 
Uformite (147) 


12, 15, 39, 44, 48, 100, 110, 123, 141, 143 
12, 15, 39, 44, 110, 115, 123, 143, 147 





17. Bondmaster (149), Lithgow (99), Midland (103), Miracle (106), Ohio (121), Paisley (111), 
3M (104) 


24, 71, 73, 99. 103, 104, 106, 111, 121, 143, 
149 





18. 

18a. Acme (2), Alcylite (9), Amberlite (147), Amres (15), Bakelite (169), Bedesol (92), 
Bondmaster (149), Casophen (38), Catalin (44), Cellobond (39), Dion (49), Durez (65), 
Durite (38), Forasite (141), Goodrich, B.F. (80), Heresite (87), Kanresin (29), Lauxite 
(110), Lebec (97), Marblette (101), Midland (103), Mouldrite (92), National Casein 
(115), Paisley (111), Phenolweld (84), Plaskon (11), Plasticweld (9), Plenco (128), 
Plyophen (141), Polyphen (116), Rubbagrip (148), Schenectady (152), Stixgrip (5), 
Synco (164), Synvarite (165), Tego (147), Tybon (15), Ty-Ply (102), Upaco (170), 
Varcum (175), 3M (104) 

18b. Acme (2), Adhesive RS 268 (102), Bondmaster (149), Bostik (31), BRC (36), Compo 
(53), Corrocote (46), Cycleweld (57), Dennis (58), Durite (38), FM (36), Fuller (73), 
Glu-Ply (91), Lauxite (110), Loxite (180), Metibond (113), Midland (103), Narmtape 
(113), Permabond (131) , Plastilock (80), Pliobond (81), Pliobond HT (81), Pliogrip 
(81), Pliotac (81), Plymaster (149), Polybond (133), Polyphen (116), Redux (51), 
Resyn (114), Rez-N-Glue (153), Rubbagrip (148), Stabond (13), Stixgrip (5), Upaco 
(170), 3M (104) 

18c. Acme (2), Adlok (5), Aerobond (4), BRC (36), Lebec (97), Metibond (113), Midland 
(103), Plastilock (80), Plenco (128), Plyophen (141), Polybond (133), Polyphen (116), 
Reslock (48), Stabond (13), Tygoweld (173) 

18d. Acme (2), Alk-O-Fiex (10), Bondmaster (149), Cycleweld (57), Lithgow (99), Metibond 
(113), Midland (103), Polybond (133), Schenectady (152) 

18e. Acme (2), Arcco (38), Bondmaster (149), Bostik (31), BRC (36), Catalin (44), Compo 
(53), Cycleweld (57), Goodrich, B.F. (80), Midland (103), Placco (38), Plycozite (171), 
Polyco (38), Polyphen (116), Redux (8), Reslac (38), Schenectady (152), Synco (164) 


5, 9, 11, 15, 18, 24, 29,.38, 39, 42, 44, 49, 
65, 77, 80, 84, 87, 92, 97, 99, 100, 101, 
102, 103, 104, 110, 111, 115, 116, 123, 
128, 131, 141, 143, 147, 148, 149, 152, 
153, 164, 165, 169, 170, 175 


2, 5, 13, 18, 24, 31, 36, 38, 46, 51, 53, 57, 
58, 80, 81, 91, 93, 96, 97, 102, 104, 110, 
113, 114, 116, 126, 130, 131, 133, 143, 
148, 149, 153, 163, 164, 165, 170, 180 


2, 4, 5, 13, 24, 36, 48, 80, 93, 97, 103, 113, 
116, 128, 133, 141, 143, 173 


2, 10, 38, 57, 91, 99, 103, 113, 126, 131, 133, 
143, 149, 152 

2, 5, 8, 18, 24; 31, 36, 38, 44, 53, 57, 80, 93, 
103, 116, 126, 131, 143, 149, 152, 164, 171 














2ia. Amberlite (147), Amres (15), Bostik (31), Cascophen (38), Catalin (44), CD Cement 
(47), Cellobond (39), Cordobond (54), Durez (65), Durite (38), Goodrich, B.F. (80), 
Ladco (63), Lauxite (110), Lotol (117), Loxite (180), Midland (103), National Casein 
(115), Paisley (111), Penacolite (95), Plyophen (141), Resinox (110), Resorsabond 
(15), Schenectady (152), Synco (164), Synvaren (165), Varcum (175), Weldwood 
Resorcinol (171) 

21b. Durite (38) 

2ic. Amres (15), Bakelite (169), Cascophen (38), Catalin (44), Durez (65), Lauxite (110), 
National Casein (115), Penacolite (95), Plyophen (141), Resinox (119), Resorsabond 
(15), Synvarite (165), Varcum (175), Weldwood Phetol-Resorcinol (171) 

21d. Bondmaster (149), Pemacolite (95) 

2le. Casco-Resin (38), National Casein (115), Plankon (11), Synverol (165), Uformite (147) 


19. 
19a. Adlok (5), Arcco (38), BCI (32), Bondmaster (149), Carboline (43), CD Cement (47), 5, 24, 29, 31, 32, 38, 40, 46, 47, 73, 79, 82, 
Corrocote (46), Epolac (96), Fuller (73), Midland (103), Miracle (106), Nylaweld (134), 91, 96, 100, 103, 106, 111, 114, 121, 126, 
Ohio (121), Paisley (111), Placco (38), Plastibond (82), Polybond (133), Reslac (38), 132, 133, 134, 137, 143, 149, 161, 163, 
Resyn (114), Steelcote (161), Ultramid (29), Upaco (170), Versamid (79) 170 
19b. Adlok (5), Aerobond (4), Arcco (38), Aritemp (21), Bond Cement (37), Bondmaster (149), 4, 5, 13, 18, 21, 24, 36, 37, 38, 40, 43, 46, 
CD Cement (47), Copy Cast (75), Corrocote (46), Duro-lok (114), Eccobond (67), 47, 58, 67, 73, 75, 79, 80, 82, 84, 90, 91, 
Epocap (84), Epolac (96), Epoweld (84), Hysol (90), Isochem Rez 144 (94), Loxite 93, 94, 96, 103, 104, 106, 113, 114, 120, 
(180), Metihesive (4), Midland (103), Miracle (106), Narmco (113), Nureco (120), Ohio 121, 133, 140, 142, 143, 149, 153, 161, 
(121), Placco (38), Plastibond (82), Polybond (133), Randolph (140), Ren (142), Resi- 166, 178, 180. 
weld (73), Reslac (38), Rez-N-Glue (153), Setlock (80), Stabond (13), Steelcote (161), 
Twin Weld (75), Tylene (166) 
20. 
20a. Alcylite (9), Atlac (27), Bonding Agent (33), Bondmaster (149), BondZall 101 (75), 5, 27, 29, 33, 38, 39, 42, 45, 48, 64, 75, 92, 
Cellobond (39), Daltolac (92), Gripweld (5), Multiplastics (112), Nureco (120), Palatal 98, 111, 112, 120, 141, 149, 159 
P (29), Polylite (141), Reslock (48) ; 
20b. Carboline (43), Gripweld (5), Hexaplas (92), Marco Resin (45), Paraplex (147), Plaskon 3, 11, 29, 38, 40, 42, 43, 45, 48, 92, 127, 141, 
(11), Polylite (141), Reslock (48), Selectron (127), Synvar-V (165) 143, 147, 165 
Polyox (168) 168 
21. 


15, 18, 31, 38, 39, 44, 47, 63, 65, 80, 95, 100, 
103, 110, 111, 115, 116, 117, 123, 141, 143, 
147, 152, 164, 165, 171, 175, 180 


38, 116, 164 
5, 15, 18, 38, 44, 65, 88, 95, 110, 115, 116, 
123, 141, 143, 164, 165, 169, 171, 175 


95, 143, 149 
11, 38, 116; 123, 143, 147, 164, 165 





22a. Adco (5), Adrub (5), Anodex (80), API (6), Arcco (38), Baytex (167), Bond (37), Bond- 
master (149), Bondrite (167), Bostik (31), BRC (36), Brushmaster (149), Casco (38), 
Compo (53), Corrocote (46), Dab-it (159), Darex (69), Dennis (58), Farrington (69), 
Fedco (111), Fedrobond (111), Fuller (73), Goodrich, B.F. (80), Inceloid (16), Laco 
(96), Lebec (97), Lotol (117), Loxite (180), Midland (103), Miracle (106), Ohio (121), 
Permacel (124), Permaweld (131), Placco (38), Plastite-(129), Pliastic (111), Pliotex 
(103), Polybond (133), Reslac (38), Reslock (48), Resyn (114), Rez-N-Glue (153), 
Rubbegrip (148), Rubbatex (148), Stabcnd (13), Thixon (85), Treadmaster (149), Triple 
(18), U-Giu (159), Upaco (170), Vultex (78), 3M (104), No. 9 Rubber Patching (159) 

22b. Adflex (5), Arcco (38), Bond Cement #936.(37), Bondmaster (149), Bostik (31), BRC 
(36), Casco (38), Cycleweld (57), Dispersite (117), Fuller (73), Indu-Sealiz (117), Iron 
Bound (159), Loxite (180), Midland (103), Miracle (106), Ohio (121), Permacel (124, 
Permaweld (131), Placco (38), Plastikon (80), Plastite (129); Pliastic (111), Pliotex 
(103), Polybond (133), Reslac (38), Resyn (114), Rez-N-Glue (153), Rubbatex (148), 
Thixon (85), Upaco (170), 3M (104) 

22c. Adweld (5), Alcylite (9), Alloprene (92), Arrco (38), Bondmaster (149), Bostik (31), 
BRC (36), Carboline (43), CD Cement (47), Laco (96), Loxite (180), Midland (103), 
Miracle (106), Ohio (121), Parlon (86), Permaweld (131), Placco (38), Plastilock (89), 
png (129), Pliastic (111), Polybond (133), Reslac (38), Rez-N-Glue (153), Rubbe- 

p (148), Stabond (13), Texkote (130), Ty-Ply (102), Upaco (170) 
22d. Apex x (10), Bondmester (149), Bostik (31), Fuller (73), Permaweld (131), Pliestic 
1), Polybond (133), Rez-N-Glue (153), Ty-Ply (102), Vulcalock (80) 











5, 6, 13, 16, 18, 19, 24, *~ 36, 37, 38, 46, 48, 
53, 58, 60, 69, 73, 78, 80, 65, 91, 93, 96, 
97, 100, 103, 104, 106, 1i1, 114, 115, 117, 
121, 124, 129, 131, 133, 143, 148, 149, 150, 
153, 159, 167, 170, 179, 180 


5, 18, 24, 31, 36, 37, 38, 57, 73, 80, 85, 93, 
103, 194, 106, 111, 114, 117, 121, 124, 129, 
131, 133, 143, 148, 149, 153, 159, 163, 170, 
172, 180 


5, 9, 13, 18, 24, 31, 36, 38, 42, 43, 47, 80, 86, 
1, 92, 93, 96, 103, 106, 111, 121, 126, 129, 
130, 131, 133, 137, 143, 148, 149, 153, 167, 
170, 180 


5, 10, 18, 31, 38, 73, 80, 111, 126, 131, 133, 
137, 143, 149, 153, 167, 170 














ADHESIVES CHART 


© Code for solvents: A = Alcohols; Cl = Chlorinated hydrocarbons; E = Esters; H = Aromatic hydrocarbons; HA = Aliphatic hydrocarbons; 
a= = Ketones; N = Nitrohydrocearbons; W = Water (solution or emulsion). 
Code for rating: E = Excellent; G = Good; M = Moderate; F = Fair, P = Poor. 




















RESISTANCE EFFECTIVENESS® OF 

RATING BOND WITH: 
TYPE OF PLASTIC BASE CLASSIFL SOLVE ts> 2 4 ry g £3 

A - VEN 2 & . = 

atte iaaiiziiiizil 
ecetrceleseds secs 
22¢e. Butediene-acrylonitrile -ubber | SR, F ci, H, K, W GEGGE GEGGGGeEM 
Vv ci, H, K GEGME GEGGGGEM 
























































22f. Butadiene-styrene rubber SR, V Ci,H,HA,K,W|GFMM™E|GMGMGEEF 
iJ 
: | 
| 22g. Butyl rubber | SR H, W GFGM’™G F MGM™MGEEM 
Vv H G FF GMG F MMMGE EF 
+ 22h. Neoprene rubber (polychloroprene) | SR, R C1,E,H,HA,K.W| E GG GE EM EFEE EM 
t |v C1, E,H,K EGEGE EGEPEEEF 
{ } 
\ 
i 
} 221i. Polysulfides (Thiokol) SR Ci, H, W. MMMM E MFM FMM M P 
; CR ci, H MGGGE MGEcGGGGM 
; 22j. Polysulfide-epoxy CR, M, R None EEMEE EEGGQEEEE 
t 
. 22k. Fluoride-containing rubber SR, R, V Se Se ae Ss 
23. Shellac F, SR A GPMGE EEGEEEE F 
24. Silicone polymers 
24a. Silicone resins H H, K EFEGG A Oe a, 
24b. Silicone rubbers R, Vv H 3 Pr @4 8s 8 - E- Er —- EE 
25. Sodium silicate M, SR Ww P EBS GE GGPErFEGE 
26. Soybean glue 8R Ww PM FP F FP PPPFPRFGM P 
27. St h and dextri SR we PMFF OP FPPPMM™M P 
28. Styrene resins (polystyrene) SR, F ci, £,H,K,W EMwMGE GPM™M™MFGeEGF 
29. Terpene resins SR, F C1, £&,H,HA,W EPFM™E MGGGGGGF 
30. Terpene-phenolics SR, F A, C1, E,H,K,N EPFM E GMM™MFGFGF 
31. Urea resins 
3la. Uree-formaidehyde R Ww MEME E pee? ¢ 8a? 
N H A GEMeEE EPPPGES@GP 
31b. Urea-formaldehyde-furfury! alcohol R w GEMEE BEPPPGESE P 
r _ Urethanes (see Isocyanate resins) 
32. Vinyl resins 
32a. Vinyl acetal SR, F A, E, H GMFGE GEMEEEEG 
32b. Vinyl acetate or vinyl alcohol-acetate SR, F A, C1, E,H,K,W FMMM E EEPERBS SBE 
32e. Vinyl acetate copolymer SR A,C1,E,H,K,WA|MM™MPM E GMFM’GGGP 
32d. Vinyl alcohol SR A.W FEGM™ E Br PF? ? ees 642.6 
A 
: 32e. Vinyl alkyl ether SR, F A, Ci, E,H,K,W GPFGE G GFFFGGF 








310° F.); CR = Chemically reacted. 


MODERN PLASTICS ENCYCLOPEDIA ISSUE 


' "Code for bonding classification: sR>= Solvent released (from solution or emulsion); a Fused by heating; V = Vulcanized; 
ta7s die" at room temperature (70-80° F.); M= Cured at moderate temperature (150-200° F.); H= Cured at elevated temperature 
| 
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TRADE DESIGNATIONS 


MANUFACTURERS OR SUPPLIERS 
OF RESINS OR ADHESIVES 


(See list on pp. 610-11 for key 
to numbers ) 




















22e. Adweld(5), Anodex (80), API (6), Arcco (38), Bond (37), Bondmaster( 149), Bostik (31), 5, 6, 13, 18, 24, 31,36, 37, 38, 43, 53, 64, 73, 
: BRC (36), Brushmaster( 149), Butakon (92), Carboline (43), Compo (53), Fedco (111), Fuller 78, 80, 81, 82, 85, 91, 92, 93, 96, 102, 
; (73), Gripweld(5), Laco (96), ratear et nay Marbon (102), Metibond (113), Midland (103),Mir- 103, 104, 106, 111, 113, 114, 115, 117, 
acle (106), Narmtape (113), Nitrex(117), Ohio (121), Permacel (124), Permaweid(131), 121, 124, 126, 129, 131, 133, 137, 140, 
Placco (38), Plastibond (82), Piastilock (80), Plastite (129), Pliastic (111), Pliobond(81), 143, 148, 150, 152, 167, 170, 172, 173, 
Pliogrip (81), Polybond( 133), Polyco (38), Randolph (140), Reslac (38), Resyn (114), Rez-N- 179, 180 
Bond (153), Rez-N-Glue (153), Rubbagrip (148), Stabond( 13), Thixon (85), Tweezle (37), Ty- 
gobond (173), Tygoweld( 173), Ty-Ply (102), Ubabond (167), Upaco (170), 3M (104) 
22f. Adprene(5), Anodox(80), API (6), Arcco (38), Baytex (167), Bond Cement (37), Bondmaster 5, 6, 18, 24, 31, 36, 37, 38, 57, 60, 63, 73, 
2 (149), Bostik (31), BRC (36), Butakon (92), Casco (38), Cycleweld(57), Darex (60), Fedco 78, 80, 81, 91, 92, 93, 96, 103, 104, 
(111), Fedrobond(111), rpmenng th Goodrich, B.F. (80), Kralac (117), Kralastic (117), Laco 106, 111, 114, 117, 121, 124, 126, 129, 
(96), Ladco (63), Loxite (180), Midl and (103), Miracle (106), Naugapol age” Naugetex(117), 131, 133, 137, 143, 148, 149, 150, 153, 
Ohio (121), Permacel (124), Permaweld( 131), Placco (38), Plastite (129), Pliastic (111), 163, 167, 170, 172, 179, 180 
Pliogrip (81), Pliotex (103), Polybond (133), Polyco(38), Reslac (38), Resyn (114), Rez-N- 
Glue (153), Rubbatex (148), Ty-Ply (102), Ubapol (167), Upaco (170), 3M(104) 
22g. API(6), Arcco (38), Bondmaster (149), Bostik (31), BRC (36), Dispersite(117), Fuller(73), 5, 6, 16, 18, 24, 31, 36, 38, 73, 90, 85, 91, 
Goodrich, B.F. (80), Gripweld (5), Inceloid (16), Laco (96), Lebec (97), Loxite( 180), Midland 93, 96,97, 103, 104, 106, 111, 114, 
(103), Miracle (106), Ohio (121), Permacel (124), Permaweld(131), Placco (38), Plastite 117, 121, 124, 126, 129, 131, 133, 137, 
(129), Pliastic (111), Polybond( 133), Reslac (38), Resyn(114), Rez-N-Bond(153), Thizon 143, 149, 153, 170, 172, 180 
(85), Ty-Ply (102), Upaco (170), 3M(104) 
22h. Adweid(5), Anodex (80), API (6), Arcco (38), Baytex (167), Bondmaster (149), Bostik (31), 5, 6, 13, 18, 19, 24, 31, 36, 38,43, 53, 57, 
BRC (36), Carboline (43), Casco (38), Compo (53), Cycleweld (57), Darex (60), Dennis (58), 58, 59, 60, 63, 64, 72, 73, 78, 80, 81, 
Devcon (59), F airprene(64), Fedco (111), Fedrobond(111), Formica Contact Bond(72), 85, 91, 93, 96, 97, 103, 104, 106, 111, 
Formica Fast Dry Contact Bond (72), Formica Safe Bond Contact Cement (72), Fuller(73), 114, 117, 121, 124, 126, 129, 131, 133, 
Goodrich, B.F. (80), Gripweld(5), Laco (96), Ladco (63), Lebec (97), Lotol (117), Loxite 140, 143, 148, 149, 150, 153, 159, 163, 
(180), Midland (103), Miracle (106), ewes tg Neobon (26), Nu-Rub (5), Ohio (121), 167, 170, 171, 172, 180 
Permacel (124), Permaweld (131), Placco (38), Plastite (129), Pliastic (111), Pliobond(8 1), 
Pliotex (103), Polybond( 133), Randolph (140), Reslac (38), Resyn (114), Rez-N-Glue (153), 
Rubbagrip (148), Stabond ( 13). Stix (5), Stixgrip (5), S-1200 Contact Bond(24), Thizon (85), 
Ty-Ply (102), Ubagrip (167), Upaco (170), U-Sement (172), Weldwood Contact Cement (171), 
3M( 104) 
221. Alcylite (9), Bondmaster( 149), Casco (38), Ecco (67), Fuller(73), Polybond (133), Thio- 9, 24, 26, 31, 38, 67, 73, 84, 85, 94, 104, 
caulk (161), Thioment (26), Thizon (85), (104) 133, 149, 161 
22j. Aerobond (4), Carboline (43), Chemotec (133), Concresive (4), Cordobond (54), Epccap (84), 4, 24, 36, 43, 48, 54, 70, 73, 93, 104, 113, 
Fuller (73), lsochem Rez 423 (94), Loxite (180), Narmco (113), Polycast (133), Ren(142), 142, 161, 180 
Reslock (48), Thiobond (161) 
22k. Viton(133) 133 
ayy 
24a. Dow Corning (62), Plastite (129), Reslock (48), Union Gomeide (18m 48, 62, 77, 85, 100, 129, 158 
24b. Dow Corning (62), Polybond (133), Steelcote (161), Union Carbide (158) 62, 77, 126, 133, 158, 161 
25. Alcylite(9), API (6), Midiand(103), Paisley (111), Polybond( 133), Stixeo (125) 5, 6, 9, 64,91, 103, 111, 125, 133, 159 
a 
26. A-M(15), API(6), Casco (38), Lauxein(110), Paisley (111), Plyacien(i41), Upaco (170) 6, 15, 20, 38, 49, 110, 111, 141, 170 





Adex(111), API (6), Argo Polyose (55), Bent-Tite (123), Cascola(38), Corox (123), Dion (49), 
Fedex(i11), Fuller(73), Hallmark (162), Midland( 103), Nadex(114), Permacel (124), Polybond 


(133), Residex(111), Speedyset (179), 


aco (170), No. 3748 (159) 


5, 6, 19, 20, 24, 31, 38, 55, 73, 91, 100, 
103, 111, 114, 123, £24, 133, 159, 162, 
163, 170, 179 




















28. Arcco (38), Bakelite (169), Bond(37), Bondmaster( 149), Bostik (31), Catalin (44), CD Cement (47), | 5, 16, 18, 19, 29, 31, 37, 38, 40, 44, 47, 
Cosden (56), Fuller(73), Inceloid( 16), Koppers (95), Midland (103), Permacel (124), Picco SF-140 56, 61, 73, 85, 91, 93,95, 100, 103, 
122), Piceoflex (122), Piccolastic (122), Piccotex(}22), Placco (38), Polybond (133), Polyco (38), 104, 110, 111, 122, 124, 131, 133, 137, 
olystyrol (29), Reslac (38), Rez-N-Bond (153), Rez-N-Glue (153), Rubbagrip (148),Styfil (5), 138, 143, 148, 149, 153, 167, 169, 170 
Styrogrip (5), Ubatol (167), Upaco(170), 3M (104) 
2. API(6), Arcco (38), Bondmaster( 149), Dispersite (117), Loxite (180), Midland (103), Piccolyte 6, 38, 85, 91, 103, 117, 122, 126, 133, 
(122), Placco (38), Polybond (133), Reslac (38), Schenectady (152) 143, 148, 152, 180 
30. Diccophen (122) 122 
31. 
3ia. Alcylite (9), Amres (15), Bakelite (169), B.I.P. (34), C ite (38), Casco-Resin (38), Cate- | 5,9, 11, 12, 15, 29, 34, 38, 39, 42, 44, 48, 
lin (44), Cellobond (39), Cellument (109), Dion (49), Foramine (141), Formica Ureac 185(72), 49, 72, 73, 88, 92, 97, 103, 109, 110, 
Formica Urea (72), Fuller(73), Ful-O-Mite (73), Griptite (5), Holdbest (88), Kaurit (29), 111, 115, 116, 123, 131, 133, 141, 143, 
Lauxite (110), Lebec (97), Midland (103), Mouldrite (92), National Casein (115), Peralac (92), 147, 162, 164, i165, 169, 170, 171 
Permaweld (131), Plaskon(i1), Plyamine ve 1), Polybond (133),Polyrea (116), Residex(111), 
Reslock (48), Synco (164), Synvarol (165), Uformite (157), Urac (12), Uraform(131), Urecoll 
(29), Weldwood plastic resin ( 79 
31b. Casco-Resin (38), Catalin (44), National Casein (115), Plaskon(11), Plyamine (141), 11, 12, 38, 44, 115, 141, 143, 164 
Urac (12) 
32. 
32a. Alvar(156), Bakelite (169), Bondmaster (149), Bostik (31), BRC (36), Compo(53), Fedco 5, 18, 24, 31, 36, 53, 80, 82, 103, 110, 
(111), Midland (103), Pilastibond (82), Plymaster( 149), Polybond( 133), Resgrip (5), Rez-N- 111, 126, 131, 133, 143, 149, 153, 156, 
Glue (153), Upaco (170), U-Sement (172), Vinyigrip (5) 163, 169, 170 
32b. Alk-o-mer( 10), API (6), Arcco (38), Bakelite (169), Bond(37), Bondmaster(149), Bostik (31), | 3, 5, 6, 10, 14, 16, 18, 19, 22, 24, 28, 31, 
Cascorez (38), CD Cement (47), Cellobond( 39), Certus (109), Compo (53), Darex (60), Dennis 33, 37, 38, 39, 47, 48, 52, 53, 58, 60, 
(58), Elvacet (64), Farrington (69), Fedco(111), Federez(111), Fuller(73), Gelva(156), 64, 69, 73, 80, 82, 83, 88, 91, 93, 99, 
Goodrich, B. F. (80), Griffin (83), Hallmark (162), Helix (33), ee Hu-Rez (91), 100, 103, 104, 106, 109, 110, 111, 114, 
Inceloid (16), Kotol (117), Kwik-Klamp (114), Lauzite (110), Lemac (38), Loxite( 180), Metal- 115, 121, 123, 124, 126, 129, 130, 131, 
p (5), Midland (103), Miracle (106), National Casein( 115), Ohio (121), Permacel (124), 133, 137, 138, 139, 140, 141, 143, 144, 
lacco (38), Plastibond (82), Piasticweld (131), wwe oo ery Pliastic (111), 148, 149, 153, 155, 156, 159, 162, 163, 
Plyamul (141), Polybond (133), Polyco (38), Ram Clear Adhesive A-33 (139), Reagrip (5), 164, 169, 170, 172, 179, 180 
Resiwood(73), Reslac (38), Reslock (48), Resyn(1 — (144), Rez-N-Glue (153), 
a (148), Sobo (159), Speedbond (110), t (140), Syn-tite (103), Synvac (164), 
Texibond (155), Texilec (155), Upaco (170), U-Sement (172), VC (153), Velverette (159), 
Vinac (52), Vinrez( 162), invi grip (3), Vinymul (1 12) 
32c. API(6), Arcco (38), Bond Cement (37), Bondmaster(149), Bostik (31), Cordobond (54), 5, 6, 24, 31, 37, 38, 39, 48, 52, 54, 64, 73, 
Elvacet (64), Fedco (111), Flexbond(52), Fuller(73), Goodrich, + (80), Lemac (38), Mid- 80, 82,91, 93, 163, 111, 114, 133, 138, 
land (103), Paisley (111), Placco(38), Plastibond (82), Polybond (133), Polyco(38), Ran- 140, 143, 149, 153, 155, 159, 161, 162, 
dolph ( nw Resgrip (5), Reslac (38), Reslock (48), Resyn (114), Rez-N-Gilue (153), Slomons 170, 171 
S-4( 159), Steelcote (161), Tezi (155), Texilac (155), Upaco (170), VC (153), Vinac (52), 
Vinrez (162), Vinyl grip (5), Weldwood Presto-Set 1) 
32d. API(6), Elvanol (64), F (111), Fedcol (111), Fuller(73), Gelvatol (156), Goodrich, B.F. | 5, 6, 19, 24, 38, 52, 64, 73, 80, 91, 94, 103, 
(80), Hallmark (162), lsorez 42-11(94), Lemol (38), Midland (103), Pliastic (111), Polybond 111, 114, 126, 131, 133, 143, 156, 159, 
day, ha Resifiex(73), Resyn (114), Syn-tite (103), Upaco (170), Vinol (52), 162, 163, 170, 179 
p (5) 
32e. Bakelite (169), Bond Cement #9262(37), Bondmaster( 149), Bostik (31), Lutonal (29), Oppan- | 5, 18, 24, 29, 31, 37, 91, 93, 114, 133, 143, 


149, 169, 170, 179 





ol C (29), Polybond (133), Prestix(5), Resyn (114), Upaco (170) 

















for rating: E = Excellent; G= Good; M = Moderate; F = Fair; P = Poor. 


bcode for solvents: A= Alcohols; Cl = Chlorinated hydrocarbons; E = Esters; H = Aromatic hydrocarbons; HA= Aliphatic hydrocarbons; 
K = Ketones; N = Nitrohydrocarbons; W= Water (solution or emiltsion). 


























RESISTANCE EFFECTIVENESS® OF 

s RATING © 
AS ASE CCASsiFi- | SOLVENTS? < a ea: Fo 

TYPE OF PLASTIC B 4 " s Ss: 
carion® SETTICECER ESE. 
®& ] o oo ®& 
SaeSeleeeSsgaks 
32f. Vinyl methyl ethermaleic anhydride copolymer| SR,F,CR | A, E, K, W PPGGEI\TGE*FGEEEE 
32g. Vinyl chloride _ F A, C, E, H, HA, MMM™“GE EEGEEEEE 
K,N 

32h. Vinyl butyral SR, F E, W GMFME MGGGEeEeEG 
321. Vinyl chloride-acetate copolymer SR, F E, K EGGGE GGMGEEEG 
32j. Vinyl propionate SR Cl, ,K GMM’MM E G Pe a ees 
32k. Vinyl pyrrolidone SR, H A, C1, E,H,K,W PP GG&G MMGEEeEeEE 
321. Vinylidene chloride copolymer SR, F ° EGFGE MGM’MGEEEG 
33. Waxes, modified F H ee oe ay MPPPGEE P 
34. Zein CR, H AW MGGGG aT Pr? F388 F¥ 
SR A.W yr Vv: @ @ 6 GFPFGGGF 

















"Code for bonding classification: SR = Solvent released (from solution or emulsion); F = Fused by heating; V = Vulcanized; R= Cured at 


toom temperature (70-80°F.); M = Cured at moderate temperature (150-200°F.); H = Cured at elevated temperature (275-310°F.); CR = 
Chemically reacted. 


1. 
2. 
3. 


39. 
40. 


41. 
42. 
43. 


LIST OF MANUFACTURERS AND SUPPLIERS OF RESINS AND ADHESIVES* 


Acco Polymers, 59 Kent Street, Brooklyn 22, N.Y. 
Acme Resin Corp., 1401 Circle Ave., Forest Park, I 
Acryvin a of America, 470 E. 99th St., Brooklyn 3 


Carlos, Calif. (A 

Adhesive Products Corp., New York 60, N.Y. (RA) 
Adhesive Products Inc., Albany 10, Calif. (A) 
Aerojet-General Sore Structural Materials Div., 
296, Azusa, Calif a 


Aero Research, ya Cambridge-Duxford, England (A 


Alcylite Plastics & Chemicals Corp., Newhall, Cali 
Alkydol Laboratories, Inc., Cicero 50, Ill. (RA) 


feller Plaza, New Y 


. American Latex Products Corp., Hawthorne, Calif. ( 


“4. (A) 


6 
gineering, a Div. of Hiller Aircraft Corp., San 


P.O, Box 


) 
(RA) 


Allied Chemical Corp., Plastics and Coal Gacets Div., 
. American Cyanamid Co. Biestics one Resins Div., 
ork 20, N.Y. (RA) 


30 Rocke- 
A 


American Lucoflex Inc., 500 5th Ave., New York 36, KY. (a) 
American-Marietta Co., Adhesive, Resin and Chemical Div., 


3400 13th Ave., S.W., Seattle 4, Wash. (RA) 
American Products ang gy ber ew Orleans 
qaeese Chemicals Corp., 910 S. 

ye Adhesives, Div. of Interchemical Corp., 120 
Cambridge 42, Mass. 


A) 
. Arabol Mfg. Co., 110 if 42nd St., New York 17, N.Y 
Arch 


erDaniels-Midland Co., Minneapolis 


18, La. (A) 


chigen Ave., Chicago 80, 


Potter St., 


+ (A) 


Minn, (A) 


2 
Aries Laboratories, Inc., 45-33 Davis St., Long Island City, 


N.Y. (A) 


Armour and Co., 1355 W. 3ist St., Chicago 9, Ill. Y . 
rmour St., 


Armour Alliance Industries, Adhesives Div., 1612 
N.E. Alliance, Ohio 

Armstrong Cork Co., Lancaster, Pa. (&) 
Armstrong Products Co., P.O. Box 1, Warsaw, Ind. ( 
Atlas Mineral Products Co., Mertztown, Pa. (A) 
Atlas Powder Co., Wilmington 99, Del. (A) 

_— Synthetics Corp., Long Island City 1, N.Y. (R 


A) 


(R) 
sche Anilin & Soda-Fabrik AG, Ludwigshafen am Rhein, 


Germany 


Barrett Varnish Co., 1532 S. 50 Court, Cicero, Illinois 
B.B, Chemical Co., 784 Memorial Drive, Cambridge 39, 


( 
Belding Corticelli Industries, Chemical Div., 1407 Broadway, 


New York 18, N.Y. ® 
Biggs Co., Inc., Cari Santa Monica 1, Calif. (A 
B.LP. Chemicals Ltd., Tat Bank House, Oldbury, 


Engian 
Blacher, B. 752 Broadway, New York 3, N.Y. 
Blocmingdele Rubber Co., Aberdeen, Md. ( 


irmingham, 


a 
Bond Adhesives Co., Box 406, Main P.O., , City 3, 


J. (A) 


N. 
Borden Chemical Co., Div. of The Borden Co., 350 Madison 


Ave., New York 17, N.Y. wg I 
British Resin Products Lid., London W. 1, England 
Cadillac Plastic & Chemical Co., 1511 Second Ave. 


(RA) 
, Detroit 


3, Mich. 
Califomia Ink Co., Inc., 545 Sansome, Sen Francisco, Calif. 


Canadian Industries Ltd., Montreal, Canada 


(R) 
Carboline Co., 32 Hanley Ind. Ct., St. Louis 17, Mo. (A) 


*(R) = sources of materials for compounding adhesives. 
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44. Catalin Corp., 1 Park Avenue, New York 16, N.Y. (RA 
45. Celanese Corp. of America, Plastics Div., 744 Broad St., 
Newark 5, N.J. (RA) 
46. Chemical Coatings and Engineering Co., Inc., Media, Pa. (A) 
47. Chemical Devel ent Corp. (Devcon Cop-). Danvers, Mass, (A) 
48. Chemical Industries, (Unit of) E. F. Van Wi 
St., Pasadena, Calif. 
49. Chemical Process Co., 901 Sorta St., Redwood City, Calif. (RA) 
50. SA Products Corp., King Philip Rd., E. Providence 14, 
51. Cibe Products Corp., Fairlawn, N.J. 
52. Colton Chemical Co., A Div. of Air Reduction Co., Inc., 1747 
Chester Ave., Cleveland 14, Ohio (R 
$3. a Chemical Co., Inc., Waltham 54, Mass. (A) 
Co Chemical Corp., 34 Smith St., Norwalk, Conn. A) 
55. com Products Div., Com Products Sales Co., New York 22, 
«¥. (A 
56. Cosden Petroleum Corp., Box 1311, Big Spring, Texas 
57. Cycleweld Cement Products Div., Chrysier Corp., 5437 W. 
efferson, Trenton, Michigan (A) 
58. Dennis Chemical Co., 2701 Papin St., St. Louis 3, Mo. (A) 
59. Devcon Corp., Danvers, Mass. 
60. Dewey and Almy Chemical Co., Div. of W.R. Grace and Co., 
Cambridge 40, Mass. (A) 
61. Dow Chemical Co., e, Midland, Mich. (RA) 
62. Dow Corning Corp., Midland, Mich. (RA) 
63. Dreyfus Co., L.A., So. Plainfield, N.J. (A) 
64. DuPont de Nemours and Co., E.I., Wilmington 98, Del. (RA 
65. Durez Plastics Div., Hooker Chemical Corp., 888 Walck Rd., 
North Tonawanda, N.Y. (RA) 
66. Eastman Chemical Products, Inc., Kingsport, Tenn. (RA) 
67. Emerson and Cum Inc., Canton, Mass. (A) 
68. Epoxylite Corp., El Monte, Calif. (A) 
69. F Texol Corp., Walpole, Mass. (A) 
70. Flexible Products Co., Box 306, Marietta, Ge. 
71. Flintkote Co., Atlas Adhesives Div., Philadeiphie 27, Pa. (A) 
72. Formica Com. 4614 Spri Grove Ave., Cincinnati 32, Ohio (A) 
73. Fuller Co., H.B., 255 Eagle St., St. Paul 2, Minn. (A) 
74. Furane Plastics Inc., Los Angeles 39, Calif. (RA 
75. Fybrgias Industries, Div. of Schramm Fiberglass Products, Inc., 
3010 Montrose Ave., Chicago 18, Ill. 
76. General Aniline and Film Corp., New York 14, N.Y. (R) 
77. General Electric Co., Pittsfield, Mass (RA) 
78. General Latex and Chemical Corp., Cambridge 39, Mass. (A) 
79. + grr Mills, Inc., Chemical Div., P.O. Box 191, Kankakee, 
- ¢( 
80. Goodrich Industrial Products Co., B.F., 500 8. Main St., Akron 
18, Ohio (RA) 
81. Goodyear Tire and Rubber Co., Chemical Div., Akron 16, Ohio (A) 
82. os oar eed Chemical Products Co., Maspeth, Long Island, 
«¥. ¢ 
83. Griffin Cnemical Co., Div. of Nopco Chemical Co., 1000 16th 
St., San Francisco 7. Calif. (R) 
84. Hardman, H.V., Co., 575 Cortlandt St., Belleville 9, N.J. 
85. Harwick ‘Standard Chemical Co., Akron 5, Ohio (A) 


86. Hercules Powder Co,, Wilmington 99, Del. (R 

87, Heresite & Chemical Co., Manitowoc, Wis. ( 4 

88. Hewitt and Bros., Inc., C.B., New York 13, N.Y. (A) 
89. Homalite Corp., The, Wilmington, Del. 





(A) = sources of adhesive compositions. 


MODERN PLASTICS ENCYCLOPEDIA ISSUE 





nkie Co., 557 Walnut 











TRADE DESIGNATIONS 





MANUFACTURERS OR SUPPLIERS 
OF RESINS OR ADHESIVES 


(See list below for key 
to numbers) 





32f. PVM/MA Gos Rez-N-Glue ( “y; 3 
S 246( 102), Arcco (38), Bakelite (169), Bond Cement (37), Bondmaster( 149), 
Butvar (156), Chem-O-Sol (50), Dennis (58), Etchon (154), F arrington (69), Helix(31), Laco 
(96), Midland (103), Placco (38), Plastibond (82), Plasticweld (99), Plastilock (80), Poly- 
bond (133), PVC (61), Reslac (38), Resyn(114), Reynobond (144), Rez-N-Glue (153), VC 


32g. Adhesive 


(153), Vinoflex (29) 


76, 153 

5, 29, 31, 37, 38, 50, 58, 61, 64, 69, 70, 80, 
82,91, 96, 99, 102, 103, 114, 126, 130, 
131, 133, 137, 143, 144, 148, 149, 153, 
156, 169, 177 


32h. er a Ampcoflex (26), Anodex (80), Arcco (38), Bakelite (169), Bondmaster( 149), Bos- | 5, 9, 18, 24, 26, 31, 36, 38, 47, 48, 53, 58, 


tik (31), 


grip (5), Watson-Standard (177) 


C (36), CD Cement (47), Compo (53), Cordo-Bond (54), Dennis (58), Fedceo (111), 
Helix(31), Laco (96), Midland (103), Pee Vee Cee( 26), Permacel (124), Placco (38), Plasti- 
bond (82), Plastigrip (5), Plastilock (80), Plastite (129), Polybond (133), Polyco (38), Res- 
lac (38), Reslock (48), Resyn(114), Rez-N-Glue (153), Rubbagrip (148), Upaco (170), Vinyl- 


64, 80, 82, 93, 96, 103, 111, 114, 124, 
126, 129, 131, 133, 137, 143, 148, 149, 
153, 154, 169, 170, 177 


321. API(6), Arcco(38), Bakelite (169), Bond(37), Bondmaster( 149), Bostik (31), CD Cement (47),| 5, 6, 13, 18, 19, 24, 29, 31, 33, 37, 38, 47, 


Compo (53), Cordobond( 54), Dennis (58), Fedco (111), Fuller(73), Helix(33), Hewbind (88), 53, 54 
Kotol (117), Marvinol (117), Midland( 103), Permacel (124), Placco (38), Plastibond (82), 
Plastilock (80), Plastite (129), Pliastic (111), Polybond( 133), Polyco (38), Reslac (38), 
Resyn (114), Reynobond( 144), Rez-N-Glue (153), Rubbagrip (148), Stabond (13), Synco (164), 
Tygobond (173), Upaco(170), U-Sement (172), VC-2(153), Vinoflex (29), Vinylgrip (5), 


Watson-Standard (177), 3M(104) 
32j. Propiofan( 29) 
32k. PVP (76), Vinrez( 162) 


321. Arcco (38), Bondmaster (149), CD Cement (47), Cordo-Bond (54), Dennis (58), Diofan(29), 
Goodrich, B.F. (80), Hu-Rez:91), Midland (103), Miracle (106), Ohio (121), Placco (38), 
Polybond (133), Polyco (38),:Reslac (38), Resyn (114), Rubbagrip (148), Saran (61), Upaco 


(170), Vinylgrip (5), Watson-fitandard (177), 3M (104) 


, 58, 64, 70, 73, 80, 82, 88, 91, 
93, 103, 104, 111, 114, 117, 110A, 
126, 129, 130, 131, 133, 137, 143, 144, 
148, 149, 153, 164, 169, 170, 172, 173, 
177, 179 


29 

76, 162 

5, 18, 24, 29, 38, 47, 58, 61, 80, 91, 103, 
104, 106, 111, 114, 121, 126, 131, 133, 
137, 143, 148, 149, 153, 170, 177 





33. API(6), Fuller (73), Indu- Sealz(117), Ladwax (63), Midland( 103), Polybond(133), Resimelt(111), 


Reswax (38), Resyn(114), Upaco(170) 


6, 18, 19, 38, 63, 73, 103, 110, 111, 114, 
117, 133, 137, 143, 170 





34. Arcco (38), Argo (55), Midl and( 103), Paisley (111), Placco (38), Polybond (133), Reslac (38), 


Upaco (170) 


38, 55, 103, 111, 133, 143, 170 
















ADHESIVES CHART 


code for solvents: A= Alcohols; Cl = Chlorinated hydrocarbons; E = Esters; H = Aromatic hydrocarbons; HA = Aliphatic hydrocarbons; 


K = Ketones; N = Nitrohydrocarbons; W= Water (solution or emulsion). 


Code for rating: E = Excellent; G= Good; M = Moderate; F = Fair; P = Poor. 


LIST OF MANUFACTURERS AND SUPPLIERS OF RESINS AND ADHESIVES* (Continued) 


‘Hysol Corp., Olean, N.Y. (A 
He Hikghes Glue Co., Detroit Mich. (A) 
92. Imperial Chemical Industries Ltd., London S.W. 1, England(R) 
93. fpterchonical Corp., Finishes Div., 244 McWhorter St., 
e 


wark, N.J. 

94. Isochem Resins Co., 221 Oak St., Providence 9, R. I. 

95. Koppers Co., Inc., Plastics Div., Pittsburgh 19, Pa. (RA 
96. Lawrence Adhesive and Chemical Co., Lawrence, Mass. (A) 
97. Lebec Chemical Corp., Paramount, Calif. (A) 

98. Leon Chemical Industries, Inc., 2841 E. Eleven Mile Rd., 


Warren, Mich. 
99. Lithgow Chemical Co., Div. of Reinhold Engineering and 
Plastics Co., 12827 E. Imperial Highway, Norwalk, Calif. 
100. Magic Chemical Co., Brockton 2, Cane. 
101. M ette Corp., Long Island City 1, N.¥. (RA) 
102. err Chemical Div., Borg-Warner Corp., Washington, West. 
@. (A) 
103. Midland Adhesive and Chemical Corp., Detroit 20, Mich. (A) 
104, Minnesota Mining and Mfg. Co., Adhesives, Coatings & 
Sealers Div., 900 Bush Ave., St. Paul 6, Minn. (A) 
105. Minnesota Mining and Mfg. Co., Chemical Div., 900 Bush Ave., 
St. Paul, Minn. (A) 
106, Miracie Adhesives Corp., 214 E. 53rd St., New York 22, N.Y. (A) 
107. Mobay Chemical Co., Pittsburgh, Pa. 
108. Mohawk Industries, P.O. Box 187, Sparta, N.J. 
109. Monite Waterproof Glue Co., Minne lis, Minn. 
110. Monsanto Chemical Co,., Plastics Div., Springfield 2, Mass., 
and 911 Western Ave., Seattle 4, Wash. (RA 
111. Morningstar-P aisiey, Inc., 630 W. Sist St., New York 19 N.Y. (A) 
112. Multiplastics Div., Curd Enterprises, Inc., 3337 Lincoln St., 


F lin Park, Ill. (R) 
113. Narmco Resins and Coatings Co., Costa Mesa, Calif. (A) 
114. National Adhesives Div., National Starch Products Co., 750 
Third Ave., New York 17, N.Y. Sa 
115. National Casein Co., 601 W. 80th St., Chicago 20, Ill. (RA) 
116. National Polychemicals, Inc., Wilmington, Mass. 
117. Naugatuck Chemical Div., U.S. Rubber Co., Naugatuck, Conn. 


A 

118. Keeks: Chemical Co., Neville Island, Pittsburgh 25, Pa. (R) 

119, New York nine and Chemical Works, Inc., The, 50 Church 
St., New York 8, N.Y. (R) 

20. Nureco Inc., Cranston 10, R.I. pee 

21. Ohio Adhesives Corp., New Philadelphia, Ohio (A) 

22. Pennsylvania Industrial Chemical Corp., Clairton, Pa. (R) 

23. Perkins Glue Co., Lansdale, Pa. (RA) 

Permacel, New Brunswick, N.J. 
S. Philadelphia Quartz Co., Philadelphia 6, Pa. (RA) 

26, Pierce and Stevens, Inc., 710 Ohio St., Buffalo 3, N.Y. (A) 

27. Pittsburgh Plate Glass Co., Springdale, Pa. (R) 

128. Plastics Engineering Co., Sheboygan, Wis. ®) 

29. Plastite Adhesives Corp., Chicago 10, Ili. (RA) 

30. Poly Resins, Sun Valley, Calif. (R) 

31. Polymer Chem. Co., 5920 Carthage Ave., Cincinnati, Ohio (A) 
Polymer Corp. of Pennsylvania, The, 2140 Fairmont Ave., 
Reading, Pa. 

33. Polymer Industries Inc., Springdale, Conn. (A) 

34. Polypenco, Inc., Reading, Pa. (A 

35. Putnam Chemical Corp., 571 South Ave., Bacon, N.Y. 

36. Polyvinyl Chemicals, Inc., 26 Howley St., Peabody, Mass. 





*(R) = sources of materials for compounding adhesives. 


. Watson-Standard Co., 225 Galveston Ave. 


Pyroxylin Products, Inc., Chicago 32, Ill.; Paoli, Pa. (A) 
Raffi and Swanson, Inc., Wilmington, ss. 


. Ram Chemicals, Inc., P.O. Box % Gardena, Calif. 
- Randolph Products Co 


-, Caristadt, N.J. 
Reichhold Chemicals, Inc., White Plains, N.Y. sre 


. Ren Plastics, Inc., 5633 5 Cedar, Lansing 9 


ch, 
Research Sales, Inc . Box 358, Suffern, ‘N.Y. & 
Reynolds Chemical Products Co., Whitmore Lake, . 
Rezolin, Inc., 1651 18th St., Santa Monica, Calif. 
Sobetean Co., H.H., 2400 Farmers Bank Bidg., Pittsburgh 
22, Pa. 


- Rohm & Haas Co., Resinous Products Div., 222 W. Washington 


Sq., Philadelphia 5, Pa. (RA) 


. Rubba, Inc., 1015 E. 173rd St., New York 60, N.Y. (A) 


Rubber and Asbestos Corp., Bloomfield, N.J. (A 
Rubber a of America, Latex and Chemical Div., New 
South Rd., Hicksville, L.I., N.Y. (RA) 


. Sartomer Resins, Inc., 32nd and Spring Garden Sts., Philadel- 


phia 4, Pa. 


Schenectady Varnish Co., Inc., Schenectady 1, N.Y. (R) 


3. Schwartz Chemical Co., Inc., 50-01 Second St., Long Island 


City 1, N.Y. A 
Shannon Co., exander J., Route 5, Fonda, N.Y. (A) 


. Scott Bader & Co., Ltd., Wellingborough, Northamptonshire, 


England 
Shawinigan Products Corp., New York 1, N.Y. 


RA) 
. Shell Chemical Corp., Div. Shell Oil Co., 110 : 51 St., New 


York 20, N.Y. 


‘ 


RA 
. Silicones Div., Wanton Carbide Corp., 270 Park Ave., New York 


17, N.Y. 


+» Slomons Laboratories, Inc., Long Island City 1, N.Y. ) 
onn. 


Stanley Chemical Co., The, Berlin St., East Berlin, 


. Steelcote Mfg. Co., 3418 Gratiot, St. Louis, Mo. 
. Stein-Hall and Co., In 


c., New York 17, N.Y. (A) 
Swift and Co., 4115 Packers Ave., Chicago 9, Il. (RA) 
Synco Resins, Inc., Bethel, Conn. 


. (RA) 
: Synver Corp., 415 E. Front St., Wilmin 99, Del. (RA) 
‘ Be a a peeamee, Inc., Freyer Rd., Mi 


gan City, Ind. 
Chemical Corp., Div. of A.E. Staley Mfg. Co., Cambridge 


42, Mass. 


. Union Carbide Chemicals Co., Div. Union Carbide Corp., 270 


Park Ave., New York, N.Y. 


. Union Carbide Plastics Co., Div. Union Carbide Corp., 270 


Park Ave., New York, N.Y. (RA 


) 
. Union Paste Co., 1605 Hyde Park Ave., Hyde Park 36, Mass.(A) 
. U.S. Plywood Corp., 55 W. 44th St., New 
. U.S. Rubber Co., 


ork 18, N.Y, Ty 2 
ockefeller Center, New York 20, N.Y. (RA) 
U.S, Stoneware Co., 100 Brimfield Rd., Akron 9, Ohio ey 
Valite Corp., 726 Whitney Bidg., New Orleans 12, La. (RA) 
Varcum Chemical Corp., Packard Rd., Niagara Falls, N.Y. (RA) 
Velsicol Chemical Corp., Chicago 11, Ill. ® 

ttsburgh 30, Pa.(R) 
Woodmont Products, ‘Inc., County Line & New Country Rds., 
Huntingdon AP ed Pa. 
Williamson Adhesives, Inc., 8220 Kimball Ave., Skokie, Ill. & 
Xylos Rubber Co., Div. of The Firestone Tire and Rubber ; 
Akron 1, Ohio (A) 


. Zinsser and Co., Inc., Wm., New York 19, N.Y. (A) 





(A) = sources of adhesive compositions. 





Coatings Chart 





TYPE OF PLASTIC BASE 


TRADE DESIGNATIONS OF RESINS OR COATINGS 


MANUFACTURERS OR 
SUPPLIERS OF RESINS 
OR COATINGS 
(See list on pp. 618-20 for key 
to numbers) 





1, Acrylate and methacrylate 


Acratex (219), Acri-Flo (104), Acrigrip (2), Acripol (194), Acronal (27), 
Acrylac (217), Acryloid (199), Acrylon (37), Arcco (37), AT (204), 
Bedacry!l (118), Butakon M (118), Carboline (45), Caroll (47), 
Catalin (49), Cordobond (63), Co te (53), Coverlac (216), 

D.L. 2647 (73), Dennis (68), Duracry! (175), Farrington (87), Gloze 
(103), Goodrich, B.F. (107), Gordon-Lacey (109), Hetrolec 105 (77), 
Hi-Viz Bold (133), Hycry! (227), Inceloid (14), Indusol (120), Kotol 
(158), Krylon (129), Leonite Crystal-Vu (135), Logo (30), Lucite (76), 
Lustrasol (194), Lytron (151), MCW (144), Midland (149). Modicol 
(163), NeoCryl (183), Nubeloid (105), Permacel (170), Placco 
37, 66), Placquer (66), Polyco (37), Polycoat (55), Polyflex (121), 
‘olyplex (220), Ram Surfacing Lacquer (191), Reslac (37), Resyn 
(157), Rexton (197), Rez-N-Lac (204), Rhoplex (199), Sanisyn (39), 
Spraylat (216), Stanley (218), Texicryl (206), Texilac (206), Texigel 
(206), Ubatol (227), Unichrome (141), Vitrilan (121), 3M (145) 








6, 


14, 19, 23, 25, 27, 28, 30, 37, 39, 
43, 45, 47, 49, 53, 55, 56, 63, 
68, 73, 76, 77, 87, 105, 107, 109, 
118, 121, 122, 124, 128, 129, 130, 
133, 135, 141, 143, 144, 145, 151, 
157, 158, 161, 162, 163, 170, 174, 
175, 176, 179, 183, 187, 189, 190, 
191, 193, 194, 196, 197, 199, 200, 
202, 204, 216, 217, 218, 219, 2 
221, 225, 227, 231, 234, 236 





2. Alkyd resins (phthalic 
eanhydride-polyhydric 
alcohol-oil combinations) 


Alkydol (4), Amalite (8), Amberlac (199), Armorcord (21), Aroplaz (18), 
Aulflex (121), Bar-ox (226), Beckosol (194), B.LP. (33), Carbosol 
(166), Cellolyn (114), Crown (65), Duraplex (199), Durez (77), Dyal 
(212), Epok (41), Falkyd (46), FCD (92), Glyptal (100), Hi-Viz Bold 
(133), Indusol (120), Kotol (158), Logo (30), Lustrasol (194), MCW 

144), Mirasol (166), Mol-Rez (150), Nubelite (105), Oxalkyd (239), 

eralac (118), Paraplex (199), Plaskon (5), Randolph (193), 
Rez-N-Lac (204), Rezy! (10), Schenectady (203), Stanley (218), 
Steelcote (219), Styresol (194), Sullvar (220), Super-Beckosol (194), 
Syntex (125), Synthemul (194), Varkyd (140), Wallkyd (194), 
Waterez (194) 


4, 


5, 8, 10, 18, 19, 21, 23, 25, 28, 
30, 33, 39, 41, 43, 46, 61, 65, 77, 
79, 92, 93, 100, 105, 114, 118, 
120, 121, 124, 125, 126a, 128, 
133, 140, 144, 150, 158, 161, 162, 
166, 174, 187, 190, 193, 194, 196, 
197, 199, 203, 204, 211, 217, 218, 
219, 220, 225, 226, 231, 234, 236, 
238, 239, 241 





3. Allyl starch resin 


17 


4 





4 Asphalts 


Alcylite (3), Arcco (37), Atlastic (26), Lebec (117), Midland (143), 
Nebony (159), Pioneer (241), Placco (37), Resinex (113), Reslac 
(37), Steelcote (219), Transphalt (169), Witcote (240), 3 M (145) 


3, 


14, 26, 37, 93, 105, 113, 134, 
143, 145, 147, 169, 219, 240 





5. Cellulose acetate 


Acetaplex (220), Arcco (37), CD (54), Cordobond (63), Cymel (10), 
Dyal (212), Farrington (87), Garalease 915 (191), Gordon-Lacey 
(109), Hercules (114), Inceloid (14), Logo (30), MCW (144), 
Midland (143), Permacel (170), Placco (37), Resiac (37), 
Rez-N-Lac (204) 


9, 


14,19, 23, 24, 30, 37, 52, 54, 56, 63, 
76, 78, 87, 105, 109, 114, 124, 125, 
128, 130, 143, 144, 145, 151, 162, 
170, 174, 179, 189, 190, 191, 193, 
196, 204, 212, 217, 220, 223, 231, 
234 





6. Cellulose acetate butyrate 


Arrco (37), Butaplex (220) Carroll (47), Cordobond (63), Gordon-Lacey 
(109), Half-Second Butyrate (78), Indusol (120), Lebec (134), Logo 
(30), MCW (144), Midland (143), Placco (37), Plastrip (186), 
Polycoat (55), Reslac (37), Resyn (157), Rez-N-Lac (204), Seal- 
Peel (207), Stanley (218), Stipgrip (2), Thermo-Cote (34), Thermodip 
(84), Tool-Dip (178), Westcoat (237) 


2, 


23, 25, 28, 30, 34, 37, 47, 55, 56, 

63, 78, 84, 105, 109, 120, 121, 124, 
125, 130, 134, 143,:144, 157, 161, 

162, 174, 178, 179, 186, 189, 190, 

193, 196, 197, 204, 207, 217, 218, 

220, 223, 231, 237 





7. Cellulose, carboxymethy! 


Carbose (243), Cellofas (118), Hercules CMC (114), Logo (30), 
Midland (143), Sodium CMC (76) 


30 


, 43, 76, 114, 118, 143, 174, 179, 
204, 243 





8. Cellulose, ethyl 





Bold (133), Compo (60), Ethocel (73), Farrington (87), Gordon-Lacey 
109), Hercules (114), Inceloid (14), Indu ol (134), Lego (30), 
(144), Midland (143), Polycoat (55), Randolph (193), Resyn 
(157), Rez-N-Lac (204), Seal-Peel (207), Thermo-Cote (34), 
Tool-Dip (178), Westcoat (237) 





14, 


23, 25, 28, 30, 34, 55, 56, 60, 
73, 87, 105, 109, 114, 120, 121, 
124, 130, 133, 143, 144, 157, 161, 
162, 174, 178, 179, 189, 190, 193, 
196, 197, 204, 207, 231, 237 














9. Cellulose, hydroxyethyl Cellosize (228), Logo (30), Rez-N-Lac (204), Whirlsint (180, 182) 30, 56, 174, 179, 180, 182, 204, 228 
10. Cellulose, ethyl hydroxyethy! | EHEC (114), Rez-N-Lac (204) 114, 204 

11. Cellulose, methyl Methocel (73) 73 

12. Cellulose nitrate Arcco (37), Armolac (21), Aultone (121), Blue Knight (121), CD (54), 10, 


Compo (60), Dennis (68), Farrington (87), Hercules (114), Inceloid 
(14), Logo (30), (144), Midland (143), Nik-o-lac (161), 
Permacel (170), Placco (37), Polycoat (55), Reslac (37), Resyn 
(157), Rexlance (197), Rez-N-Lec (204), Stanley (218), 


14, 21, 23, 24, 25, 28, 30, 37, 39, 
, 55, 56, 60, 68, 76, 105, 114, 
121, 124, 
157, 161, 
190, 193, 


130, 141, 143, 144, 151, 
162, 170, 174, 179, 189, 
196, 197, 204, 217, 218, 











Unichrome (141) 223, 225 
13. Cellulose propionate Logo (30) 30, 51, 204 
14, Cellulosics—special Corvel (180, 182), Miccron (142) 142, 180, 182 
15. Chlorinated paraffins Cereclor (118), Chlorowax (72), Clorafin (114), Halowax (127), 30, 43, 72, 105, 113, 114, 118, 125, 


Logo (30), Midland (143), Stan-Chior Oil (113) 


127, 143, 174, 196 





16, Chlorinated polyether 








Corvel (180, 182) 180, 182 
17. Chlorinated rubber Alloprene (118), Apco (2), Arcco (37), A te (21), Carboline (45), | 2, 11, 12, 21, 30, 37, 43, 45, 53, 68, 
Corrocote (53), Dennis (68), Farrington (87), Gordon-Lacey (109), 87, 105, 109, 114, 115, 118, 121, 





Heresite (115), Laco (132), Lebec (| (134), Lego (30), MCW (144), 
Midland (143), Para-Stonetex (226), Paratex (226), Parion (114), 
Placco (37), Randolph (193), Resimene (151), Reslac (37), Rexadur 
(197), Rez-N-Lac (204), Roxaprene (121), Stanley (218), Steelcote 
(219), Texkote (178), Vulcabond (12), 3 M (145) 


132, 134, 143, 144, 145, 151, 162, 
174, 178, 179, 187, 189, 190, 193, 
196, 197, 204, 217, 218, 219, 225, 
226, 227 





18. Coumearone resins 


Cumar (5), Durez (77), Epok on. + (14), Neville R (159), 
Ne (159), P (169), Piccovar(169), 
Velsicol (178) 





5, 


14, 41, 77, 105, 110, 113, 159, 
169, 174, 178, 179, 189, 196, 233 





19. Cyclized rubber 


Acidseal (107), Alpex (4), Pliolite NR (108) 


3, 


4, 105, 107, 108, 125, 174, 179, 
189 





20. Diepoxide monomers 





Unox (228) 





228 





"Code for solvents: A = Alcohols; C = Chlorinated hydrocarbons; E = Esters; F = Furan; G = Glycols; H = Aromatic hydrocarbons; 
I = Aliphatic hydrocarbons; K = Ketones; N = Nitrohydrocarbons; W = Water emulsions; WA = Aqueous alkali. 
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IN COATINGS 
DRYING SOLVENTS OR os TYPICAL USES OF COATINGS 
CLASSIFI- DISPERSING : Ss ae e . 2 3 MADE FROM PLASTIC BASE 
CATION> AGENTS* ems § oe SS Se 7s oom INDICATED ON OPPOSITE PAGE 
BESSszsPs FRSRES. Fz ev 
csHZBsesos & sees s e438 
“sTEH TORS ZPARAeK COC ek 
LA. B, F | A.C, E, 4, K, W EPGMGE GGGGGGGFGP Electrical tings, fabric treatment, leather finishing, 
concentrated *n-butyl, i-butyl and mixtures metal and paper coatings, thickening and dispersing 
media, aut ive f for architectural 
concrete, stucco, and floors; exterior wood finishes 
2A.8,F | HLW MFGGGGWMWE;EGEGEEG GP G | Automotive finishes, collapsible tube coatings, electrical 
insulation, emulsion paints, floor coverings, 
enamels, household and industrial 
metal ive finishes, printing ink, rubber, water 
paints 
3. A, B,F | A,C, E, H, K, NW GG-E- Overprint varnishes, wood sealer 
4.A,B, F | C,H,I Ez E-—- — E -— Packaging, pipe coatings, roofing, sealers, sound 
deadeners, undercoatings for autos 
5, A, B, F | A.C, E,H,LK,N,W GMPFF High gloss paper, oil- and grease istant pap , wire 
and wood coatings 
6 A, B, F C, E, LK, N,(H+A) GMGGF Airpiane dope, strippable ti gel lacquer, cable 
lacquer, finishes for paper, wood, weeuthen, and metal. 
Hot melts 
7. A, F WwW GEG-G Fabric finishing, warp sizing, grease-proofing, thickener 
& A, B, F | A,C,E,F,H,LK,N EEEME Masking agent, metal strip coating, = a Tog conan 
styrene plastics, rubber, gel lacq 
9. A, F c, 4, W EEG-G Color binding agent on fabrics, emulsion stabilizer in 
latex paints, fabric finishing, warp sizing 
10. A, F A, LH E-E-_-E Silk screen inks 
il. A, F Ww F P GGP GEG-E G proofing, thick 
12. A, B, F | A, E, 4,1, K, N - E Artificial leather, furniture coating, d ti 
floor finishes, auto and aircraft eo ergy nail polish, 
fabric coatings, cellophane coatings 
13, A, F A, C, E, H, K, N GMFGP Strippable tings, gel lacq » Glass coatings 
oa ees © et oe GF eS Se MEE rasoutE D i trolled gloss finishes for metal wire 
products, including furniture, appliances, hardware. 
purp tion for metal wire & stampings. 
15. A, B, F | C, E, F, H, 1, K, N GEEGwM Flameproofing of textiles, paints, printing inks 
6 - {BEB RBGEEGiI B —- = = = = Chemical corrosion resistant coatings for metal 
17. A, B, F | C, E, H, K EG-G- Flame retardant coating, corrosion-resistant metal coat- 
ings, inks, soap wrap coatings, traffic paints 
18. A,B, F | C, E, 4H, LK GGMEG Anti-corrosive finishes, bronzing liquids, concrete 


coatings, marine finishes, printing inks, rubber 
pr ney pipe coatings, floor and trim varnishes, 
, emulsion paints 








19. A,B, F | C,H,I 


eae a aie tow asa 





Cc t 1, corrosion istant paint, inks 





20. A, B, F | A, E, G, 4,1, K 











G-GE-EE- 


For encapsulation, laminating, tooling, adhesive 
bonding, coatings 








®Code for drying classification: A = Air drying; B = Baking; F = Force drying 120-150°F. 


"Code for rating: E = Excellent; F = Fair; G = Good; M = Moderate; P = Poor. 
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TYPE OF PLASTIC BASE 


TRADE DESIGNATIONS OF RESINS OR COATINGS 


MANUFACTURERS OR 
SUPPLIERS OF RESINS 
OR COATINGS 
(See list on pp. 618-20 for key 


to numbers) 





21. Epoxy resins (epichioro- 
hydrin bisphenol resins) 





Alcylite (3), Alk-o-flex (4), Amercoat (6), Apocoat (17), Araldite (58), 





Aritemp (20), Armorcoid (21), Bakelite (229), Carboline (45), 
Cardolite (146), Carroll (47), CD (54), Chem-Fast (226), Copy Cast 
(97), Cordobond (63), Corocrete (50), Cordline (50), Corrocote (53), 
Corvel (180, 182), Coverlac (216), Crown (65), DER (73), Devcon (69), 
Devran (70), Duranite (105), Duro-Lok (157), Dyphenite (212), Eccocoat 


(81), Epi-K ote (96), Epiphen (37), Epi-Rez (125), Epi-Tex (125), Epi-Var' 


(125), Epocap (1128), Epocast (96), Epocrete (112a), Epolax (132), 
Epo-Lux (219), Epon (211), Eponite (220), Epotuf (194), Epoxin 
(121), Epoxylite (83), Epoxyn (62), Flawmaster (32), Flexyd (91), 
Glid-Plate (105), Goodrich, B. F. (107), Helix (32), Hi-Bake Steril- 
kote (39), Hysol (116), Iscchemgels (123), Isochemclad (123), 
Isochemcoat (123), Keysite (214), Lithgow (136), Logo (30), Loxite 
(244), Maraset (138), MCW (144), Miccron (142), Midland (143), 
Mirasol (166), NC5S13 end NCS14 (146), Narmco (155), Nepoxide 
(26), Nipoxin (121), Novolac (Epichlorohydrin phenol) (73), Nu-Pon 
(105), Nu-Pon Cote (105), Nureco (164), Permacel (170), Perma-Skin 
68), Placquer (66), Polycoat (55), Polycoat (181), Poly-Kest (178), 

olyox (194), PRC (184), Ramaset (191), Randac (147), Ren (195), 
Resiweld (94), Rexcled (197), Rez-N-Lac (204), Schenectady (203), 
Schorilyte E (205), Speedrex (226), Stanley (218), Steelcote (219), 
Thoxene (242), Twinweld (97), Tygon Series E (230), Unichrome 
(141), Varkyd (140), Vibro-Flo (22), 3C-90 (57), 3 M (145) 


4, 6, 16, 17, 19, 20, 21, 22, 25, 26, 30, 
32, 37, 39, 45, 47, 50, 53, 54, 55, 
56, 57, 58, 61, 63, 65, 66, 67, 68, 
69, 70, 73, 79, 81, 83, 91, 93, 94, 
96, 97, 105, 107, 112e, 116, 121, 

123, 124, 125, 126a,127, 130, 132, 
136, 138, 140, 141, 142, 143, 144, 
145, 146, 147, 155, 157, 161, 162, 
164, 166, 170, 174, 178, 179, 180, 
181, 182, 184, 187, 189, 190, 193, 
194, 195, 196, 197, 199, 203, 204, 
205, 211, 212, 214, 216, 217, 218, 
219, 220, 225, 226, 229, 230, 231, 
234, 236, 238, 242, 244 





22. Epoxy tar 


Epo-Tar (219) 


219 








23. ‘‘Ester-type’’ resins-oil re- 
active (bicycloheptane di- 
carboxylic acid, and related 
esters with drying oils) 


Pentacite (194), Stanley (218), Synthe-copal (194) 


105, 162, 174, 194, 204, 218, 236 





24. Ethylene resins (poly- 
ethylene) (low- or high- 


density) 


A-C (208), Agilene (7), Alathon (76), Aklathene (118), Bakelite (229), 
C.LL. (118), Corvel (180, 182), Dow (73), Dura-Line (214), Dylan 
(127), Eltex (215), Epoline (78), Fortiflex (51), Hi-fax (114), 
Hostalen (86), Ladcote (75), Logo (30), Lupolen (27), Marlex (173), 
Modulene (153), Monsanto (147), P.E. Sanisyn (39), Polycoat (55), 
Resinite (196), Super Dylan (127), Super Modulene (153), Tenite (78), 
Whirisint (180, 182) 


7, 19, 27, 30, 39, 51, 52, 55, 73, 75, 
76, 78, 86, 105, 107, 112, 125, 
127, 131, 151, 152, 153, 173, 174, 
176, 180, 182, 189, 204, 208, 214, 
215, 220, 234 








25. Fluoroethylene resins 


Agifluor (7), Apocoat (17), Bakelite (229), Corrocote (53), Exon (88), 


Fiuran (230), Gencote (101), Hostaflon (86), Kel-F (146), Teflon (76) 


7, 17, 53, 76, 86, 87, 105, 125, 146, 
230 





26. Furan resins 


Aicylite (3), Alkor (26), Beckacite (194), Carboline (45), Corobond 
(50), Duralon (230), Durez (77), Dyphene (212), Fura-Tone (146), 
Jet-Kote (96), Lithgow (136), Resin X (96), Resistojet (96), Tybon 
(35) 





3, 26, 30, 35, 45, 50, 77, 96, 105, 
111, 136, 146, 194, 212, 230 





27. Hydrocarbon resins 
(derived from petroleum) 


Alcylite (3), Amercoat (6), Arcco (37), Atlastic (26), Midland (143), 
Nebony (159), Neville (159), Panarez (15), Piccopale (169), Placco 
(37), Polycoat (55), Reslac (37), Velsicol (233), 3 M (145) 


3, 6, 15, 26, 37, 39, 55, 105, 113, 
143, 145, 159, 169, 174, 189, 196, 
233 





28. Isobutylene resins 
(polyisobutylene) 


Logo (30), Oppanol B (27), Polycoat (55), Vistanex (82) 


27, 30, 55, 75, 82, 105, 174, 187, 
188, 196, 233 





29. Ketone resins 


Bakelite (229), Corrocote (53), Krumbhear (133), Mohawk (149) 


53, 56, 105, 120, 133, 149, 174, 229, 
231 





30. Maleic resins 


Amberol (199), Arcco (37), Beckacite (194), Carbasol (166), Cellolyn 
(114), Crown(65), Durez (77), Dyal (212), Dymal (212), Epok (41), 
Falkote (46), FCD (92), Krumbhaear (133), Lewisol (114), Mirasol 
(166), Pentalyn (114), Petrex (114), Plecco (37), Plaskon (5), 
Reslac (37), Rez-N-Lac (204), Schenectady (203), Stanley (218), 
Synary! (4), Syntex (125), Synvar V (221), Teglac (10) 


4,5, 10, 41, 46, 56, 61, 65, 76, 77, 
92, 99, 105, 114, 119, 121, 125, 
133, 161, 166, 174, 189, 193, 194, 
196, 199, 203, 204, 212, 218, 220, 
221, 236 





31. Melamine resins 


B.LP. (33), Cymel (10), Epok (41), Indusol (120), Logo (30), Plaskon 
(5), Polycoat (55), Polymerin (121), Randolph (193), Resimene (151), 
Rexatherm (197), Rez-N-Lac (204), Stanley (218), Super-Beckamine 
(194), Synvarol (221), Uformite (199) 


5, 10, 30, 33, 41, 55, 56, 79, 105, 
120, 121, 151, 161, 174, 189, 193, 
194, 196, 197, 199, 203, 204, 212, 
218, 221, 231, 234, 236 





32. Natural resins (batu, congo 
copal, damar, elemi, kauri, 
manila, Sandarac, etc.) 


Innes (53), Kopol (194), Schenectady (203), Stanley (218) 


92, 105, 119, 161, 189, 194, 196, 
203, 218, 236 





33, Oleo-resinous materials 
(combinations of oils, and 


Alkydol (4), Amberlac (199), Armitage (21), Bakelite (229), Beckolin 
(194), Beckosol (194), Cellolyn (114), Crown (65), Duraplex (199), 


4,5, 10, 21, 37, 39, 46, 61, 65, 75, 
77, 92, 93, 100, 105, 114, 119, 





(including paraphenylphenol- 
formaldehyde resins and 
alkylated phenol resins) 





Cardolite (146), Catalin (49), Crown (65), Durez (77), Dyphenite 


(212), Epok = 1), FCD (92), GE (100), Heresite (115), Keysite (214), 





Korez (26), K. bh (133), I he (178), Lebec (134), Logo 
(30), Methylon (100), McCloskey (140), Nevillac (159), Pentalyn 
(114), Plaskon (5), Plastilock (107), Polyphen (156), Rez-N-Lac 
(204), Schenectady (203), Stanley (218), Steelcote (219), Sullvar 
(220), Synaryl (4), Syntex (125), Synvarite(221), Varcum (232) 


natural and synthetic resins Durez (77), Dyal (212), Falkyd (46), GE (100), Krumbhear (133), 121, 122, 124, 125, 126, 133, 136, 
Ladwex (75), Lithgow (136), McCloskey (140), Miravar (166), 140, 151, 160, 166, 174, 175, 187, 
Plaskon (5), Resimene (151), Rez-N-Lac (204), Rezy! (10), 193, 194, 196, 199, 203, 204, 212, 
Schenectady (203), Stanley (218), Steelcote (219), Sullvar (220), 217, 218, 219, 220, 221, 224, 229, 
Syntex (125), Synvaren (220) 236, 238, 242 
34. Phenol-formaldehyde modified| Acikote (230), Alcylite (3), Alkydol (4), Amberol (199), Armitage (21), | 3,4, 5, 21, 26, 30, 39, 41, 43, 49, 
and drying oil combinations Bakelite (229), Be ite (194), Beckopol (194), Bedesol (118), 61, 65, 77, 92, 93, 100, 105, 107, 


114, 115, 
133, 134, 
174, 178, 
204, 212, 
225, 229, 


118, 121, 124, 125, 128, 
140, 146, 155, 
190, 194, 196, 
214, 218, 219, 
230, 232, 236, 238, 241 





35, Phenol-formaldehyde pure 
resins (spirit-solubile, 
**heat-reactive’’ types) 


Alcylite (3), Amberol (199), Amercoat (6), Bakelite (229), Bedesol (118), 
Carbasol (166), Catalin (49), Durez (77), Durite (37), Dyphene (212), 
Epok (41), FCD(92), GE( 100), Goodrich, B. F. (107), Heresite (115), 
Kaston (178), Keysite (214), Kotol (158), Lebec (134), Lithgow (136), 
Logo (30), Marblette (138), Methylon (100), Mirasol (166), Plaskon (5), 
Plenco (177), Plyophen (194), Polycoat (55), Polyphen (156), P.Q.L. 
(158), Resinox (151), Rez-N-Lac (204), Schonectady (203), Stanley 
(218), Super-Beckacite (194), Synvarite (221), Unichrome (141), 
Varcum (232), 4 A (121), 4 F (121) 


1, 3, 5, 6, 30, 37, 39, 41, 43, 49, 55, 
56, 61, 77, 92, 100, 
218, 121, 124, 125, 
1354, 136, 138, 141, 
166, 174, 176, 177, 
194, 196, 199, 203, 
218, 221, 225, 229, 


126, 128, 
151, 


232, 234, 236 


105, 107, 115, 


156, 158, 
178, 187, 190, 
204, 212, 214, 





36. Polyamide resins 





Agrilon (7), Arcco (37), BCI (31), Corrocote ($3), Corvel (180, 182), 
Gordon-Lacey (109), Lithgow (136), Logo (30), Miccron (142), 
Nylam (112), Placco (37), Plecquer (66), Plastilock (107), 
Reslac (37), Steelcote (219), Versamid (101) 


7, W, 31, 37, 39, 53, 56, 66, 76, 








101, 105, 107, 109, 112, 128, 142, 
174, 180, 182, 189, 196, 219, 234, 
236 





*Code for solvents: A = Alcohols; C = Chiorinated hydrocarbons; E = Esters; F = Furan; G = Glycols; H = Aromatic hydrocarbons; 
I = Aliphatic hydrocarbons; K = Ketones; N = Nitrohydrocarbons; W = Water emulsions; WA = Aqueous alkali. 
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RATINGS IN COATINGS 
SOLVENTS OR * TYPICAL USES OF COATINGS 
DISPERSING 3 2 at » 3 . 8 3 MADE FROM PLASTIC BASE 
AGENTS* eS. e > 3 3 3 5 » INDICATED ON OPPOSITE PAGE 
SPPPIPPE | PETS P EF Es 
oS 3s eis = So 8 &§ = R 
TT RATOCRR PARAS NOOCE 
MABFLAEGHLEW)/ EEGEGEEE|EG - GEM E E G G | Can costings, c i i int coatings, 
pane na: be drum linings, floor varnishes, marine 
— inks, Fe nepmoed ones architectural paints 
non-skid finishes; 
one laminates; castings and encepsulation 
& 
2A,B,F | H,EK,N EEEGGGEG|EEGGEPGG E M | General int xterior pipe lines, 
pilings for piers 
BABFI/AGE.GHLEN| FP GGGG-G/|EEGGEE GG P G | Durable paper for packaging, electrical insulation, ethy! 
cellulose lacquers, overprint, shade cloth 
“uN c,a#,L Ww EEEEGEEGIGEEGP---+--EE NS ee ee 
melt coatings 
(> 60°C.) *With stabilizer for paper Bo textile laminations. Pipe wrap and 
fluidized bed coatings. 
3B cw EEEEEEEE/E G —- — — E E — E | Drum and tank linings, wire coatings, electrical and 
6. A,B, F | C, E, 4, EK EEEEEEGE/;|P EME EM E M E P | Coatings for wood, concrete, and metal tanks 
7.A,8,F | CE, 4, LN, EEEPMFGM/EGGGEG F F E G | Airdry and baking enamels, anti-corrosive finishes, bronz- 
ing liquids, concrete coatings, floor and trim varnishes, 
marine finishes, pipe ting’ proof coatings 
“a - - MPMMGMM Mi - - - - —- - eH = See waxes 
BAB, C)| AE, FPF, GE GEFMGGGe|e—_—-]—- ee ei we we =e Additive to improve adhesion of vinyl acetate, butyral, 
and chloride copolymers and phenolic, alkyd, cellulosic, 
poly 8, y coatings 
SM. A,B, F | C, E,H, LE, N MPFPMMGMMWMWIiGGFFEMF P F F | Floor label ti oil 
set cnt Sie ene interior enamels 
31. B A, H, I EEGGGGGEI/EGGGGPEG-GI|A tive coatings, can coatings, refrig , textile 
and leather finishing 
32. A, B, F = FFGMMGEF;EE-—-—-E£EG — —G E | Electrical insulati floor tings, lacq . 5 
varnishes, furniture finishes 
3S. A,B, F | HI GFGFFMWMFGi|EMMMGMWPPMG Cee Cnn, 600 Se Se ee a ere 
and tings, 
oil cloth, ibbing and fi varnish, aan varnish 
A,B, F | A, E, H,K GFEGGGMG/iEGGGEG E E G E | Can and drum linings, coil vernish, furniture and interior 
enamels, insulating varnishes, spar, floor concrete, and 
exterior finishes, wood sealer 
3S. A,8,F | A, BE, H,K,N EFEEEEEE;|EEGGGP? E GP G | Beer cans and drum linings, food cans, food drying 
equipment, furniture, linings for chemical 
equipment, pipe coatings, rigid structural parts, tank 
car linings, product finishes 
% A, B, F Alcohols (>C,) MEGGMGE-|EEGGEGG G — M | Heat sealing foil, labels, packaging papers, printing inks, 
wire, fabric and paper coating, thixotropic paints, wire 

















“Code for drying classification: A = Air drying; B = Baking; F = Force drying 120- 150°F. 
"Code for rating: E = Excellent; F = Fair; G = Good; M = Moderate; P = Poor. 
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TYPE OF PLASTIC BASE 


TRADE DESIGNATIONS OF RESINS OR COATINGS 


MANUFACTURERS OR 
SUPPLIERS OF RESINS 
OR COATINGS 
(See list on pp. 618-20 for key 
to numbers ) 





37. Polyamide-epoxy resins 


Amercoat (6), Aritemp (20), Cerboline (45), Carroll (47), Coroline (50), 
Corrocote (53), Dennis (68), Duranite (105), Duro-Lok (157), Epocap 
(112), Epolac (132), Epo-Lux (219), Flexyd (91), Hysol (116), Logo 
(30), Loxite (244), Maraset (138), MCW (144), Midland (143), Narmco 
(155), Nu-Pon Cote (105), Nureco (164), PRC (184), Polycoat (181), 
Polycoat (55), Randac (147), Ren (195), Rexclad (197), Stanley 
(218), Thoxene (242), Vulcabond (12), 3 M (145) 


6, 12, 1 


6, 20, 30, 37, 39, 45, 47, 50, 
53, 55, 68, 91, 101, 105, 112a, 
116, 129, 132, 138, 143, 144, 145, 
147, 155, 164, 179, 181, 184, 187, 
193, 195, 196, 197, 204, 218, 219. 
242, 244 





38, Polyester resins 


— (3), Alkydol (4), Amester (8), Ampreg (26), Carboline (45), 
ilcrete (50), Chemiglas (222), Conolon (155), Daltolac (43), Epok 
(41), FCD (92), Flexyd (91), GE (100), Glid-Tile (105), Goodrich, 
B.F. (107), Hetron (77), IC (121), Iolyte ‘‘P’’ (205), Isolite (203), 

Keysite (214), Laminal (10), Logo (30), Marco (51), MCW (144), 
Nureco (164), Palatal (27), Paraplex (199), Plaskon (5), Pleogen 
(150), Polycoat (55), Polylite (194), Polywood (105), Ram Gelcoat 
(183), Schenectady (203), Selectron (175), Vibrin (158) 


3,5, 8, 10, 26, 27, 30, 37, 41, 43, 
45, 50, 51, 53, 63, 91, 92, 93, 100, 


105, 107, 118, 121, 125, 144, 150, 
155, 158, 164, 174, 191, 194, 199, 
203, 205, 214, 222, 225, 236, 238, 
242 





39. Polyethylene oxide 


Polyox (228) 


27, 228 





40. Polyethylene glycols 


Carbowax (228), Chemophor (27), Nopalcols (163), Pluracol (243) 


27, 163, 228, 243 





41. Polysul fide-epoxy 


Adhesive 348 (50), Cordobond (63), Epolac (132), Epoxylite (83), 
Flexyd (91), Neopoxide (26), Nureco (164), PRC (184), Randac (147), 
Ren (195), Steelcote (219), Thiopox (224), Thoxene (242) 


26, 32, 36, 45, 50, 53, 57, 62, 63, 
83, 91, 95, 96, 98, 132, 144, 147, 
172, 184, 185, 195, 219, 224, 242 





42. Polysulfide 


Brushable Thiocaulk (219) 


219 





43. Rubbers, synthetic 
43a. Polychloroprenes 


43b. Butadiene-styrene 


43c. Butadiene-styrene 
acrylonitrile 


43d. Isoprene-isobutylene 
43e. Isoprene-styrene 
43f. Polysulfide 


43g. Polyacrylic 


43h. Polybutadiene 
43i. Polyurethane 


Aconal (27), Acrylon (37), Adprene (2), Alcylite (3), Ameran (107), 
Apco (2), Arcco (37), Baytex (227), Butaprene (90), Butakon A (118), 
Butarez(173), Carboline (45), Carroll (47), Chemigum (108), Compo (60), 
Corrocote (53), Darex (71), Dennis (68), Elprene (26), Enjay Butyl (82), 
Enjay Buty! Latex (82), Epo-Lux 500(219), Estane (106), FR-S(89), 
Gen-Flo (104), Goodrich, B. F. (107), Griptex (2), Herecrol (115), 
Hycar (106), Keysite (214), Kralastic (158), Laco (132), Logo (30), 
Lotol (158), Loxite (244), Marbon (139), Midland (143), Naugapol 
(158), Neugetex (158), Neelium (15), Neobon (26), NeoCryl (183), 
Neoprene (76), Nitrex (158), Nu-Fab (2), Paracril (158), Permacel 
(170), Placco (37), Plioflex (108), Polyco (37), PRC (184), Rand 
(192), Reslac (37), Rhoplex (199), Spraylat (216), Steelcote (219), 
Thiokol (224), Thioment (26), Unichrome (141), Vulcabond (12), 

3 M (145) 


a. 2, 3, 16, 26, 30, 37, 45, 53, 60, 68, 
76, 85, 91, 105, 107, 125, 132, 143, 


145, 155, 174, 179, 184, mt 214, 227 


2, 12, 14, 16, 30, 37, 


60, 68, 81, 88, 89, 90, *104, 105, 


b.¢ 106, 107, 108, 115, 118, 125, 132, 


ce.) 139, 143, 145, 158, 174, 179, 184, 
189, 192, 196, 197, 199, 200, 201, 
214, 216, 219, 227, 244 
4. 30, 37, 82, 105, 125, 174, 179 
e. 30, 105, 174, 179 
f. 3, 26, 30, 37, 45, 105, 107, 
146, 179, 184, 224, 242 

g- 27, 37, 105, 106, 125, 141, 174, 
179, 183, 197, 227 

h. 3, 125, 173, 219 

i. 17, 45, 46, 47, 106, 170, 184, 219 


145, 





44, Shellac 


Crown (65), Midland (143) 


65, 105, 161, 174, 189, 245 





45. Silicone resins 


Amercoat (6), Carboline (45), Carroll (47), Corrocote (53), DC Silicone 
Resias (74), GE Silicone (100), Gordon-Lacey (109), Indusol (120), 
h it (123), Nubelon (105), Polytherm (121), Stanley (218), 
yam (219), Super-Por-Seal (226), Union Carbide (213) 





6, 25, 45, 47, 53, 74, 85, 100, 105, 
109, 120, 121, 123, 174, 187, 189, 
196, 213, 218, 219, 225, 226, 234, 
236 





46, Silicone-alkyd resins 


Alcylite (3), Dow Corning (74), Dyal (212), FCD (92), Indusol (120), 
Nubelon (105), Plaskon (5), Polycoat (55), Schenectady (203), 
Stanley (218), Steelcote (219), Syntex (125), Vulcabond (12) 


3, 5, 12, 25, 55, 74, 92, 105, 120, 
125, 174, 187, 196, 203, 212, 213, 
218, 219, 231, 235, 238 





47. Silicone-phenolic 


Dow Corning (74) 


3, 74, 105 





48. Silicone rubber 


GE FO nmag PRC 5109 Silastic (74), Steelcote RTV (219), 
inion Carbide (213) 


3, 74, 100, 184, 213, 219 





49, Styrene resins 
(polystyrene) 


Arceo (37), Bakelite (229), Calvoseal (136), CD (54), Dow Latex (73), 
Dylex (127), Inceloid (14), KTPL (127), Ladcote (75), Loxite (90), 
Lytron (151), Midland (143), Neo Rez (183), Permacel (170), 
Piccoflex (169), Piccolastic (113, 169), Piccotex (169), Placco (37), 
Plastaplex (220), Plastiplex (220), Polyco (37), Polystyrolac(217), 
PS-Resin (73), Resgrip (2), Reslac (37), Rez-N-Lac (204), Stanley 
(218), Styfil (2), Styroloid (217), Styrofan (27), Styrophane (217), 
Ubatol (227) 


2, 14, 23, 25, 27, 30, 37, 54, 73, 75, 
, 105, 108, 113, 127, 128, 130, 
136, 143, 151, 169, 
183, 187, 189, 190, 
204, 217, 218, 220, 
234 


170, 174, 179, 
193, 196, 203, 
225, 227, 229, 





$0. Styrene-butediene 
resins 


Arcco (37), Butaprene (88), Carboline (45), Darex (71), Dow Latex(73), 
Dylex (127), Enjay Buton (82), Gen-Flo (104), Glid-Rez (105), 
Gordon-Lacey (109), Kralastic (158), Laco (132), Lotol (158), 
Marbon (139), Marmix (139), Midland (143), Placco (37), Pliolite 
(108), Polyco (37), Polyplex (220), Reslac (37), Rez-N-Lac (204), 
Steelcote (219), Zerok (26) 


3, 26, 37, 39, 45, 71, 
105, 108, 109, 125, 
143, 158, 174, 187, 


219, 220, 225, 231, 236 


73, 82, 88, 104, 
127, 132, 139, 
190, 196, 204, 





5 


— 


. Styrenated alkyd 


Adprene (2), Amapol (8), Alkydol (4), Armorcord (21), Cycopol bbe 
Dennis (68), Dyal (212), FCD (92), Fosterite (238), I 20), 
MCW (144), Plaskon (5), Resimene (151), Schenectady oan 
Stanley (218), Steeicote (219), Styresol (194), Styretex (125) 





2, 4, 5, 10, 21, 25, 39, 56, 61, 68, 74, 92, 


93, 105, 119, 121, 124, 125, 144, 


150, 161, 174, 189, 190, 194, 196, 
197, 203, 212, 217, 218, 219, 220, 


225, 231, 236, 238 





52. Styrenated drying oils 


4,61, 93, 105, 174, 196 





53. Terpene resins 


Indu-sealz (158), Piccolyte (169), Schenectady (203) 


105, 113, 158, 169, 174, 189, 196, 
203 





54. Terpene-phenolics 


Crown (65), Duracron (17), Durez (77), Piccophen (169), Schenectady 
(203), Super-Beckacite (194), Varcum (232) 


65, 77, 105, 125, 
203, 232, 236 


169, 194, 196, 





5S. Urea-formaldehyde resins 
and oil-resin combinations 


Alcylite (3), Amaform (8), Amerite (37), Arcco (37), Armorcoid (21), Becka- 


mine (194), Beetle (10), B.LP. (33), Dyal (212), Epok (41), Fabrez (194), 
Formaset (235), Ful-O-Mite (94), Lebec (134), MCW (144), Midland (143), 


Paralac (118), Placco (37), Plaskon (5), Polymerin(121), Polyria 
(156), Randolph (193), Resimene (151), Reslac (37), Rexatherm (197), 
Stanley (218), Syn-U-Tex (125), Synvarol (221), Uformite (199) 


3, 5, 8, 

5S, 118, 12 
137, 143, 
193, 194, 
217, 218, 


— 


136, 
189, 
212, 


196, 197, 199, 


221, 225, 234, 235 


10, 21, 33, 37, 39, 41, 43, 56, 94, 
124, 125, 128, 134, 
144, 151, 156, 174, 
204, 





56. Urethanes (polyurethanes) 





Apocoat (17), Carboline (45), Cargill (46), Carroll (47), Carthane (48), 
Charolite (227), Corrocote (53), Daltolac (118), Durathene (175), Estane 
(106), Goodrich, B. F. (107), Isomelt (203), Lastic (103), Lastic-Kote 
(103), Lockf (163), Mondur/Multron (148), Pelron (168), Permacel 
(170), PRC (184), Polycoat (181), Polycoat (55), Solithane (224), 








Steelcote (219), Suprasec (118), Uralane (96) 


17, 43, 45, 46, 47, 48, 53, 55, 93, 96, 
101, 103, 105, 106, 107, 118, 125, 
148, 150, 163, 168, 170, 175, 181, 

190, 196, 201, 203, 219, 224, 


184, 
227, 242 





"Code for solvents: 


A = Alcohols; 


C = Chlorinated hydrocarbons; E = Esters; F = Furan; G = Glycols; H = Aromatic hydrocarbons; 
I = Aliphatic hydrocarbons; K = Ketones; N = Nitrohydrocarbons; W = Water emulsions; WA = Aqueous alkali. 
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RATING IN COATINGS 
DRYING SOLVENTS OR M TYPICAL USES OF COATINGS 
CLASSIFI- DISPERSING : 2 <a « 3 . 9% 3 MADE FROM PLASTIC BASE 
CATION> AGENTS® eos. § a . 2 2 s . e = INDICATED ON OPPOSITE PAGE 
BSSSesPsisssesssese we 
STSSBsCsesei sesesessessss 
=“s*twzOCkK ee =oak QB BAN ODS OC eB 
37. A, B, F | A, H, 1, K, W GEEGGEE-|;EEGEEGE E E E | Can coatings, wire insulation, marine finishes, anti- 
corrosive finishes, drum linings, pipe linings, chemical 
resistant coatings 
38. A, B, F ri rv GFG GGGME;E — a ota am — — — E | Electrical insulation, potting compound, concrete, cinder- 
block, and brick enamels, wood finishing; casting, 
impregnating fibrous glass 
39. A W, fewC PM-EFEE-|MGGMMGG F M F | Protection against grease, oils, etc. 4 
40. A, F c, 4, W PPPEFFGe-|F EEE -— —P G — F | Anti-fogging coatings for glass, fabric sizing and 
finishing, paper lubricant, wire drawing 
41. A, B, F | H,K,N GEGEGGG-|;EEEEEEE E E E | Coatings for metal, concrete, wood, and marine surfaces; 
wire insulation and adhesives 
42. A, F | Cc, E, H, K EEEEGEEE/EEGGEPGG E M | Architectural, finish, and water-proofing, chemical resist- 
ant coatings for tank lining, marine coating 
3. 
43a. A,B,F | C, E, H, K, W EEEEEEEE EEEGGEGG E E | Concrete paint, electrical insulation and jackets, emulsion 
paints, floor covering, leather finish, linings for chemi- 
cal equipment, paper coatings, protective coatings for 
pipes, valves, tanks, plating racks, wire products, 
43b. A,B,F | C, E, H, K, N, W EEEFGE E G - Ge fans, pumps, and electroplating equipment. Textile 
| coatings. Protective coatings for rubber (e.g. tires, 
43c. A,B,F | C, H, K, W EEEGEEEE;|; GEEGGEG-= E heater and brake hose, radiators, ignition wires, etc.) 
434. A,B,F | C, H,I GEEGEGGG;|;--E---+--+--+--E 
43e. A,B,F | C, E, H, I, K, N EEEFFFEG/iEGGPEFEEEG 
43L A c, H, K, W FGGEMG-G|;GGG-GG---+-G- 
43g. —— c, E, 4H, K FFFGEFGE;|;GEE-EEw--+--E 
Modifying «gent for drying oils 
43h, A,B | — --EE---/|/--------+--- Corrosi istant coatings, pri ) is, potting 
43i. A,B,F | A, E, F, H, 1, K GMEEGGGE;|GGGMEGGG G and molding compounds 
44. A A FFMFMGEF;\;i EEEEEEEE E E } Electrical insulation, floor varnish, leather dressing 
wood sealer 
45. A,B Cc, E, H, 1, K GGEFEEEE;|;E-GP — — E E GG | Electrical insulation, heat resistant tings terproof 
treatments, glass sizing for laminating 
46. A,B E, H, LK EGEGEE-E;EEEEE EE E — G | Heat resistant coatings, chalk-resistant maintenance 
paints, alkali-resistant enamels 
47. A,B E, H, Ll, K GGEGEF-E;|E — — E E E E E G G | Weather and water istant finishes, int paints 
48. B _ HI GMEPEEEE;G-E----EE-G coating asbestos paper, coating glass fabrics, 
gaskets, insulating sealants, electrical potting 
compounds 
49. A, B, F | C, E, H, K, N, W EEEPFFEGi{|iMGEPFEP P E P | Adhesive sizing, t ls, delusteri cki 
fier, electric insulation, finishing, stiffening, bo 
coating, label varnish, leather finish, solvent coating, 
rubber compounding, floor wax finishes 
50. A, B, F | C,H, 1, K, W EEEGGEEE;EEE-GG---EE/|C ti is, i istant paints, interior- 
exterior latex paints, fabric coatings and sizings, 
paper coatings, rubber compounding, cement mortars, 
metal primers, can and pipe coatings, electrical 
insulation, furniture finishes 
$1. A,B, F | H,I FGGGGM-E/EGG -—E —-—G — — | Decorative coati ti finish lectrical 
insulation, rom lg high gloss paper, toys 
52. A, B, F | H,1 MGGPGG-—--|/EGEGEE —G F — | Interior and exterior paints 
53. A c,H,LN,W EEEPGFEWM™MW|MGGFGGF F E F | Hot melts, laminating, rubber compounding, sealing, 
waterproofing 
54. A Cc, E, H, 1 MGEFGGE-|;E-GEEG = — G E | Architectural finish exterior fabrics (canvas), floor 
covering, industrial finishes, metal furniture, printing inks 
55. B, F A, H EEEGGG-G/;)EGMGE P E G — G | Automobiles, cap liners, collapsible tube coatings, 
furniture lacquers, kitchen and hospital equipment, 
refrigerators, textile finishing, venetian blinds 
56. A,B, F | E, F,H,K GGEEEEEE|/EEEEEEEE EE | Anti ive, solvent-resistant finishes, abrasion and 




















impect resistant finishes, high dielectric coatings, sol- 
derable wire enamels, high-gloss marine finishes, flexi- 
ble rubber coatings, tank linings, concrete floor paints, 
aircraft finishes, potting and molding compounds 





®Code for drying classification: A = Air drying; B = Beking; F = Force drying 120- 150°F. 
*Code for rating: E = Excellent; F = Fair; G = Good; M = Moderate; P = Poor. “Where water susceptibility is not a factor. 


COATINGS CHART 
















































A RARE Se RA RE OR AN 


5 ht 


ia 








TYPE OF PLASTIC BASE 


TRADE DESIGNATIONS OF RESINS OR COATINGS 





MANUFACTURERS OR 
SUPPLIERS OF RESINS 
COATINGS 


(See list on pp. 618-20 for key 
to numbers) 





57. Vinyl acetate resins 


Acetex (158), Ameren (107), Areco (37), Ba 
Celanese ok Compo (60), C (53), Darex 
(71), Dennis (68), Elvacet (76), Epok (41), Everfiex (71), Flexac 
(39), Flexbond (59), Fuller (94), Gelva (210), Goodrich, B.F. (107), 

rdon-Lacey (109), Griffco (111), Inceloid (14), Lemac (37), 
idiend ¢ (143), ith (86), NeoVac (183), Placco (37), Pivetigtip 
(2), Plyamul (194), Polyco (37), Polycoat (181), Polycoat (55), 
Poly-Tex (125), Resgrip (2), Reslac (37), Resyn (157), Rez-N-Lac 
(204), Seal-Peel (207), Stanley (218), Steelcote (219), Synvar VE 
(221), Texicote (206), Texilac (206), Vinac (59), Vinacrylate (8), 
Vineplas-Lac (204), Vinylmul (152), Wallpol (194) 











Bakelite (229), CD (54), 
d (63), C 


2,3, 8, 14, 16, 25, 37, 39, 41, 51, 53, 


54, 55, 59, 60, 63, 68, 71, 76, 86, 
94, 105, 107, 109, 111, 124, 125, 
136, 143, 157, 158, 165, 174, 178, 
179, 181, 183, 189, 190, 194, 196, 
204, 207, 210, 217, 218, 219, 221, 
225, 229 





58. Vinyl alcohol 


Darex (71), Elvanol (76), Gelvatol (210), Isorez (123), Lemol (37), 
Midl (143), Moviol (86), Resgrip (2), Resyn (157), Spraylat (216), 
Vinol (59), 3 M (145) 


2, 37, 59, 63, 71, 76, 86, 123, 143, 


145, 157, 174, 179, 204, 210, 216 





59. Vinyl butyral resins 


Amercoat (6), Arcco (37), Armorcote (21), Bakelite (229), Butacite (76), 
Butvar (210), Calvinac (136), Carroll (47), Compo (60), Cordobond 
(63), Corogard (145), Dispersite (158), Goodrich, B.F., (107), 
Gordon-Lacey (109), Indusol (120), MCW (144), Midland (143), 
Mowital (86), Perma-Skin (68), Placco (37), Protectophene (178), 
Rand (192), Reslac (37), Spraylat (216), Stanley (218), Ucilon (141), 
Unichrome (141), Vy King (70) 


3,6, 21, 25, 37, 39, 47, 56, 60, 63, 


68, 70, 76, 86, 105, 107, 109, 120, 
125, 130, 136, 141, 143, 144, 145, 
158, 174, 178, 179, 189, 190, 192, 
193, 196, 197, 204, 210, 216, 218, 
225, 229, 231, 236 





60. Vinyl chloride resins 


Ace-Flex (11), A (107), A t (6), Ampcoflex (26), Arcco (37), 
Armosol (21), Associated Rubber (24), Avaloid (124), Bakelite (229), 
Benvic (215), Breon (40), Calvinac (136), Carroll (47), cD em. Chemi- 
flex (222), Chem-O-Sol (56), Compo ( Cordobond (63), C te (53), 
Corvel (180, 182), Corvic (118), , Celene (154), Diamond PVC (72), Dow 
Latex and Dow Resin (73), Exon (88), Farrington (87), Firest Exon 
Latex (88), Geon( 106), Goodrich, B. +» (107), Gordon-Lacey (109), 
Hostalit (86), Inceloid(14), I 1(120), Keysite (214), Koto! (158), 
Lutofan (27), Marvinol (158), Miccron (142), Miccrosol (142), Midland 
(143), Morpasol (152), Opalon (151), Osco (165), Parcloid (167), Pee 
Vee Cee(26), Peel-Kote (154), Permacel (170), Perma-Skin (68 
Placco (37), Plastrip (186), Pliovac (108), Polyco (37), Polycoat(18 1), 
Polycoat (55), Polyprene (121), P-T-1( 186), Randcote (167), Resinite 
(38), Reslac (37), Resyn (157), Reynosol (198), Seal-Peel (207), Solvic 
(215), Spraypeel (84), Stanley (218), Steelcote (219), Steelast (219), 
Sterilkote (39), Tool-Dip (178), Tygon (230), Unichrome (141), Vicco- 
flex (27), Vichrome (121), Vinaplas-Lac (204), Vinaplex (220), Vinrex 
(197), Vinyl Grip(2), Vinylite (44), Vygen (104), Vy King (125), 
Westoflex (237), Wilflex (91), Welvic (118) 














2,3, 11, 13, 14, 16, 19, 21, 24, 25, 


27, 37, 38, 39, 40, 44, 47, 53, 54, 
55, 56, 60, 63, 68, 72, 73. 79, 80, 
84, 86, 87, 88, 91, 104, 105, 106, 
107, 108, 109, 118, 120, 121, 124, 
125, 126a, 128, 130, 136, 141, 142, 
143, 151, 152, 154, 157, 158, 165, 
167, 170, 174, 176, 178, 179, 180, 
181, 182, 186, 189, 190, 192, 196, 
197, 198, 200, 201, 204, 207, 209, 
214, 215, 217, 218, 219, , 222, 
225, 229, 230, 231, 234, 236, 237 





61. Vinyl chloride-acetate 
resins (higher chloride 
types) 


Airstrip (178), Ameran (107), Amercoat (6), Arcco (37), Armorhide (21), 
Avabid (124), Bakelite (229), Breon (40), Carboline (45), Carroll (47), 
CD (54), Compo (60), Cordobond (63), Corogard (145), Corrocote (53), 
Corvic (118), Coverlac (216), Duraline (214), Exon (88), Farrington 
(87), Flexbond (59), Gordon-Lacey (109), Hostalit (86), Inceloid (14), 
MCW (144), Metagrip (2), Midland (143), Nubelyn (105), No. 210 
Sealer (103), Parcloid (167), Perma-Skin (68), Placco (37), Plastrip 
(186), Polyco (37), Rand (192), Reslac (37), Resyn (157), Reynosol 
(198), Solvic (215), Stanley (218), Steelcote (219), Tygon (230), 
Ucilon (141), Unichrome (141), Vinaplas-Lac (204), Vulcabond (12), 
Vinylite (44), Vy King (125), Wilflex (91), Zerok (26) 


2, 3, 6, 12, 14, 16, 21, 25, 26, 37, 39, 


40, 44, 45, 47, 53, 54, 56, 59, 60, 
63, 68, 70, 86, 87, 88, 91, 96, 105, 
107, 109, 118, 120, 124, 
136, 141, 143, 144, 145, 
174, 176, 178, 179, 186, 187, 189, 
, 196, 197, 198, 204, 214, 
» 218, 219, 225, 229, 230, 


—_ 
[S) 


157, 167, 


231, 236 





62. Vinyl chioride-vinylidene 
chloride copolymers 


Ameren (107), Amercoat (6), Arcco (37), Avaloid (124), Breon (40), 
Carboline (45), Corogard (145), Corrocote (53), Diofan (27), Dow 
Latex (73), Geon (106), Goodrich, B.F. (107), Inceloid (14), 
Indusol (120), Keysite (214), Midland (143), Perma-Skin (68), 
Placco (37), Polyco (37), Rand (192), Reslac (37), Resyn (157), 
Reynosol (198), Saran (73), Seal-Peel (207), Steelcote (219), 
Vinaplas-Lac (204), Vinol (59), Wilflex (91) 


3,6, 14, 16, 27, 37, 39, 40, 45, 53, 


56, 59, 68, 73, 76, 91, 105, 106, 
107, 120, 124, 125, 143, 157, 174, 
179, 186, 189, 190, 192, 196, 198, 
204, 207, 214, 219, 225, 236 





63. Vinyl ether resin 


Lutonal (27, 188), Oppano! C (27, 188), Prestix (2) 


2, 16, 27, 188, 196, 229 





64. Vinyl formal resins 


Formvar (210) 


105, 125, 204, 210 





65. Vinyl pyrrolidone resin 


PVP (99) 


27,99 





66. Vinylidene chloride — 
acrylonitrile resins 


Arcco (37), Corogard (145), Diofan (27), Goodrich, B.F., (107), 
Keysite (214), Placco (37), Reslac (37), Resyn (157), Saran (73), 
Vulcabond (12) 


11, 12, 27, 30, 37, 73, 105, 107, 125, 


145, 157, 174, 189, 196, 214 





67. Waxes (paraffin, micro- 
crystalline, etc.) 


Aristowax (171), Isochem Wax (123), Ladwax (75), Mekon (235), 
Multiwax (171), Reswax (37), Unichrome (141), Warco (235) 


12, 16, 37, 75, 76, 105, 123, 125, 


141, 147, 171, 189, 235 





68. Zein (soluble protein) 





Argo (64) 





64, 189 





*Code for solvents: A = Alcohols; 
I = Aliphatic hydrocarbons; 


K = Ketones; 


C = Chlorinated hydrocarbons; E = Esters; F = Furan; 
N = Nitrohydrocarbons; W = Water emulsions; 


G = Glycols; 


H = Aromatic hydrocarbons; 
WA = Aqueous alkali 


LIST OF MANUFACTURERS AND SUPPLIERS OF COATINGS AND RESINS FOR COATINGS* 


1. Acme Resin Corp., 1401 Circle Ave., Forest Park, Ill. (C) 15. Amoco Chemicals Corp., Chicago 80, ILL (R) 

2. Adhesive Products Corp., 1660 Boone Ave., New York 60, N. Y. (C) 16. Angier Adhesives, Div. of Interchemical Corp., 120 Potter St., 

3. Alcylite Plastics and Chemical Corp., 23874 Pine St., Newhall, Cambridge 42, Mass. (C) 
Calif. (R,C) 17. Applied Plastics Co., Inc., 130 Penn St., El Segundo, Calif. 

4. Alkydol Laboratories, Inc., 3242 S. 50th Ave., Cicero 50, Ill. (R) 18. Archer-Daniels-Midland Co., 700 Investors Bidg., Minneapolis 2, 

5. Allied Chemical Corp., Plastics and Coal Chemicals Div., 40 Minn. 
Rector St., New York 6, N.Y. 19. Argenta Products Co., Garnerville, N.Y. 

6. Amercoat Corp., 4809 Firestone Bivd., South Gate, Calif. (C) 20. Aries Laboratories, Inc., 45-33 Davis St., Long Island City, 

7. American Agile Corp., P.O. Box 168, Bedford, Ohio (C) N.Y. (C) 

8 American Alkyd Industries, Broad and 14th Sts., Caristadt, N. J. 21. Armitage and Co., John L., 245 Thomas St., Newark 5, N. J. (C) 
(©) 22. Armstrong Products Co., Warsaw, Ind. 

9. American-British Chemical Supplies, Inc., 180 Madison Ave., 23. Arrow Lacquer Corp., 208 Dupont St., Brooklyn 22, N.Y. (C) 
New York 16, N.Y. (R) 24. Associated Rubber & Plastic Corp., Bronx 51, N.Y. 

10. American Cyanamid Co., 30 Rockefeller Plaza, N.Y. 20, N.Y. (R) 25. Atlas Coatings Corp., Long Island City 1, N.Y. (C) 

11. American Herd Rubber Co., New York 13, N.Y. (C) 26. Atlas Mineral Products Co., Mertztown, Pa. (C) 


12. American Latex Products Corp., Hawthorne, 
13. American Lucoflex Inc., 500 Sth Ave., New York 36, N.Y. (C) 
Manufacturing Co., New Orleans, La. (C) 


14 American Products 
- *This chart i 


San hen Gs oi 


Calif, (C) 27. 
German 





of film-forming materials for compounding protective ti 


indi 


Badische Anilin & Soda-Fabrik AG, Ludwigshafen am Rhein, 
y 
28. Barrett Varnish Co,, 1532 S, 50 Court, Cicero, Ill. 





ted by (R), and 


sources of protective costings cananed from the film-forming materials, indicated by (C). Compounding usually involves the 
addition of water or organic solvents, plasticizers, colorants, defoamers, detackifiers, thickeners, antioxidants, stabilizers, etc. 


MODERN PLASTICS ENCYCLOPEDIA ISSUE 






















































RESISTANCE SUITABILITY FOR USE 
RATING® IN COATINGS 
DRYING SOLVENTS OR | ‘. TYPICAL USES OF COATINGS 
CLASSIF- DISPERSING S 3 . » 3 . 9% 3 MADE FROM PLASTIC BASE 
CATION® AGENTS® om, & fag Ss 3 a t.68 INDICATED ON OPPOSITE PAGE 
eS 8s S ew 3 2-3 8282882 8 
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7 
57. A, F A, C, E, F, H, K, MMGPM™MMEG;GEEGEGG GE — | Decorative, fabric finishing, greaseproofing, heat sealing, 
N, W, WA | intaglio inks, leather finish, pigmented and gloss paper 
| coatings, exterior and interior paints 
| | 
| | 
4 | 
58. A, F Ww iPPPEGGG F | EEE, — EM — - — | Emulsifying, thickening, greaseproofing, sizing of 
paperboard 
a ee ; 
59. A,B, F | A, E MGGMGEGG E-E- E-— — E — — | Adhesives, foil packaging, impregnating, upholstery, 





| 








anticorrosive primers, can linings, drum coatings, 
wood sealers, strip coatings 





BFE _E, F,H,1,K,N,W 


= 
EFGGEG/E 


| 
@ 





EEP P GE E G E | Concrete vats and piping, electrical insulation, fabric 
and paper coatings, food packaging, greaseproofing, 
lining plating baths, strippable coatings, anti-corrosive 
maintenance coatings, decorative coatings, drum 
linings, product finishes, heat castings 





61. A,B, F | A,E,F,H,LK,N,W|/ EE EF GGEG|E 






EEP P EP P E E | Collapsible tube coatings, fabric and paper treatments, 
lining storage tanks, protection of steel against 
weathering and corrosion, strippable packaging, wire 
coating, automobile sealers, decorative coatings, drum 
linings, product finishes 





62. A,B, F | C, E, F, 4, K, W EEEEEGE < 


@ 
oO 


EEEGE -- — G G | Food packaging, greaseproofing paper, finishes, 
strippable packaging, textile coatings 





















63. A, B, F | A,C,E,H,K,N,W PPPPFGGG;|GGGGGG GG G — | Additive in chlorinated rubber paints 

64. A, B, F | A,C,F,H,N MGGGGEGG;|;E--+--+-E- — — — E | Wire coating, can linings, drum coatings, anti-corrosive 
primers 

65. A, B, F | A,C,G,H,K,N,W PPPPGGGFIMEEGME E E — ~— | Dispersing and emulsifying agent, glass coatings, inks, 






leveling pigment 





66, F K,W EMEEPFEE;|M 





EGP PF PP F M | Artificial leather, cap liner, chemical resist 
greaseproofing paper 









67. —— H,1L,N EEE--FG-/|G 


EEGGMM G E F | Paper coatings for food packaging, beverage containers, 
cheese wrappers, collapsible tubes, laminated puper 









68 A, F A,C, G,¥, WA FPMGGM™F-/|G 











EEMEGG F E F | Cork binding, greaseproofing, pharmaceutical tablet coating 











Code for drying classification: A = Air drying; B = Baking; F 
“Code for rating: E = Excellent; G = Good; M = Moderate; F 


LIST OF MANUFACTURERS AND SUPPLIERS OF COATINGS AND RESINS FOR COATINGS* (Cont.) 


29. B.B. Chemical Co., Cambridge, Mass. 
30. Bee Chemical Co., Logo, Inc., Div., 2933 South Stony Island 
Ave., Chicago 33, Ill. (C) 


31. Belding Corticelli Industries, Chemicals Div., 1407 Broadway, 44. Canadian Resins and Chemicals, Div. of Shawinigan Chemicals, 


New York 18, N.Y. (C) 

32. Biggs Co., Inc., Carl H., Santa Monica 1, Calif. (C) 

33. B.LP. Chemicals, Ltd., Tat Bank House, Oldbury, 
Birmingham, England 

34. Bischoff Chemical Corp., Ivoryton, Conn. (C) 

35. Booty Resineers, Inc., 112 Jefferson St., Newark, Ohio (C) 

36. Boray Mfg. Co., 11434 S. Downey Ave., Downey, Calif. 

37. Borden Chemical Co., The, Div. of The Borden Co., 350 Mad 
Ave., New York 17, N.Y. (R,C) 

38. Borden Chemical Co., The, Resinite Dept., Santa Barbera, 
Calif., and No. Andover, Mass. (R) 

39. ey and Vrooman Co., 2629 S. Dearborn St., Chicago 16 
ll. (C) 

40. British Geon Ltd, London W. 1, England (R) 


*This chart includes information on sources of film-forming materials for comp ding protective coatings, indicated by (R), and 
sources of protective coatings prepared from the film-forming materials, indicated by (C). Compounding usually involves the 
addition of water or organic solvents, plasticizers, colorants, defoamers, detackifiers, thickeners, antioxidants, stabilizers, etc. 


COATINGS CHART 


= Fair; P = Poor 





















= Force drying 120-150°F. 


41. British Resin Products Ltd., London W. 1, England (R) 
42. Brutier Products Co., Inc., Secaucus, N. J. 
43. Canadian Industries Ltd., Montreal, Que., Canada (R) 








Ltd., 600 Dorchester St. W., Montreal 2, Quebec, Canada 

45. Carboline Co., 32 Hanley Ind. Ct., St. Louis 17, Mo. (C) 

46. Cargill, Inc., Vegetable Oil Div., 200 Grain Exchange, 
Minneapolis 15, Minn. (R,C) 

47. Carroll Products, Inc., Farmingdale, N.Y. 

48. Carwin Co., The, Polymer Products Div., North Haven, Conn. 

49. Catalin Corp. of America, 1 Park Ave., New York 16, N.Y 

ison 50. Ceilcote Co,, 4832 Ridge Road, Cleveland 9, Ohio (C) 

51. Celanese Corp. of America, Plastics Div., 744 Bread St, 
Newark 5, N. J. (R,C) 

52. Celanese Corp. of America, Textile Div., P.O. Box 1414, 
Charlotte, N.C. (R) 

53. Chemical Coatings and Engineering Corp., 211 Brook St., 


Media, Pa. (C) (CONTINUED ON FOLLOWING PAGE) 





Corp., E. 14, R.L (C) 
Chemical Corp., 3137 E. 26th St., Los Angeles, Calif. 
Fairlawn, N. 


J. 
Colton Chemical Co., Div. Air Reduction Co., 1747 Chester Ave., 


, Boston 54, Mass. (C) 
, P.O. Box 389, Kansas City, Mo. (C) 
Copolymer Chemicals, Inc., 12350 Merriman Road, Livonia, Mich. (C) 
Cordo Chemical Corp., 34 Smith St., Norwalk, Conn. ( 
Corn Products Div., Corn Products Sales Co., New York 22, N.Y. 
Crownoil Chemical Co., Inc., Long Island City 1, N.Y. (R) 
Custom Coatings Co., Los Angeles 34, Calif. (C) 
1 Main St., South Deerfield, Mass. 
Chemical Co., 2701 Papin St., St. Louis 3, Mo. (C) 


Mas 
& Reynolds Co., Inc., P.O. Box 328, Louisville 1, Ky. (C) 
» Div. of W.R. Grace and Co., 


ah SELFRES 
FororE 


) 
: 


ij 
a 
si 
3 


at 
afi 
3° 
a 
eps 
te 


NJ. (C 
Co., (Inc.), Wilmington 98, Del. o ‘2 
Div., Hooker Chemical Corp., North Tonawanda, N.Y. (R) 
Chemical Products, Inc., Kingsport, Tenn. (R) 
cal Products Div., Sun Chemical Corp., 113 E. 
we 10, N.J. (C) 
abrics Co., 261 Fifth Ave., New York = vom ©} 
St., Canton, Mas 


i 


Ht 


Cuming, Inc., 869 W. 

Enjay Co., Inc., 15 W. Sist St., New York 19, N.Y. (R) 

Epoxylite Corp., 10829 E. Central Ave., El Monte, Calif. (C) 

Eronel Industries, 12607 Cerise Ave., Hawthorne, Calif. (C) 

arbenfabriken Bayer AG, Leverkusen, Germany 

86. Farbwerke Hoechst AG, vormals Meister Lecies & Bruning, Frank- 
furt (m)-Hoechst, Germany 

87. Farrington Texol Corp., 2000 Main St., Walpole, Mass. (C) 

88. Firestone Plastics Co., P.O. Box 690, P: «R) 

89. Firestone Synthetic Rubber & Latex Co., 481 W. Wilbeth Rd., Akron, Ohio 

Tire and Rubber Co., Akron, Ohio (R) 

Products Co., P.O, Box 306, Marietta, Ga. (C) 

Campbell and Darling, Inc., Kenilworth, N. J. (R) 

Chemical Corp., 211 E. Main St., Pt. Washington, Wis. 

» .B., St. Paul 2, Minn. (C) 

Co., W.P., P.O. Box 3727, Los Angeles 54, Calif. (C) 

astics, Inc., 4516 Brazil St., Los Angeles, Calif. (R, C) 

Industries, Div. of Schramm Fiberglass Products, Inc., 

Montrose Ave., Chicago 18, Ill. 

Co., 3800 E. 91st St., Cleveland, Ohio (C) 

al Aniline and Film Corp., New York 14, N.Y. (R) 
General Electric Co., 1 Plastics Ave., Pittsfield, Mass. (R) 
General Mills, Inc., Chemical Div., P.O. Box 191, Kankakee, Ill. (R,C) 
General Plastics Corp., 1400 N. Washington, on, Ind. 

103. General Plastics Mfg. Co., 3481 S. 35th St., Tacoma 9, Wash. 
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9, Ohio (R) 

Commerce Bidg., ye 14, Ohio (C) 

ch Chemical Co., Cleveland 15, o (R) 

107. B.F. Goodrich Co., Industrial Products oo a Akron 8, Ohio (C) 

108. Goodyear Tire and Rubber Co., Inc., Chemical Div., Akron, Ohio (R) 

109. Gordon-Lacey Chemical Products Co., 57-02 48th St., Maspeth 78, N. Y. (C) 

110. Grand Rapids Varnish Corp., Grand Rapids 2, Mich. (C) 

111. Griffin Chemical Co., Div. of Nopco Chemical Co., 1141 S. 14th St., 
Richmond, Calif. 

112. H & R Industries, 344 E. Walnut St., Nazareth, Pa. (C) 

112e. Hardman, H.V., Co., 575 Courtlandt St., Belleville 9, N. J. 

113. Harwick Standard Chemical Co., Akron 5, Ohio (R) 

114. Hercules Powder Co., Wilmington 99, Del. (R) 

115, Hi ite and Chemical Co., $22 S. 14th St., Manitowoc, Wis. (C) 

116. Hysol Corp., Olean, N.Y. (R, C) 

117. Hyben Plastic Fabrics, Inc., 201 E. 146th St., New York 51, N.Y. 

118. Imperial Chemical Industries Ltd., London S.W. 1, England (R) 

119. O.G. Innes Corp., 10 East 40th St., N.Y. 16, N.Y. (R) 

120. Industrial Solvents & Chemicals, Inc., Wilkonsville, Mass. 

121. Interchemical Corp., Finishes Div., 67 W. 44th St., N.Y., N.Y. (C) 

122. Irvin, Jewell, and Winson Co,, 17 E. 3rd St., Dayton, Ohio (C) 

123. Isochem Resins Co., 221 Oak St., Providence 9, R.L 

124. Jamestown Finishes Inc., J m, N.Y. (C) 

125. Jones-Dabney Co., 1481 s. 1ith St., Louisville 8, Ky. (R, C) 

126. Keystone Refining Co., Philadelphia 37, Pa. (C) 

126a. Kish Industries, Inc., Kanartex Coatings Div., 1301 Turner St., 
Lansing, Mich. 

127. Koppers Co., Inc., Chemical Div., Pittsburgh 19, Pa. (R) 

128. Krieger Color & Chemical Co., Inc., Hollywood, Calif. 

129. Krylon, Inc., Norristown, Pa. (C) 

130. Lacquer Specialties, Inc., 249 Ave. P, Newark 5, N.J. 

131. Lamex, Inc., Oceana Ga. 

132. Le and Chemical Co., Lawrence, Mass. (C) 

133. Lawter Chemicals, Inc., 3550 Touhy Ave., Chicago 45, Ill. 

134. Lebec Chemical Corp., 14066 S. Garfield Ave., Paramount, Calif. (C) 

135. Leon Chemical Industries, Inc., Warren, Mich. 

136. Lithgow Chemicals Co., Div. of Reinhold Engineering and Plastics 
Co., a - Imperial Highway, Norwalk, Calif. (C) 

137. Magic Chemical Co., Brockton, Mass. 

138. Marblette Corp., 37-21 30th St., Long Island City, N.Y. (R) 

139. Marbon Chemical Div., Borg-Warner Corp., Washington, W. Va. (R) 

140, McCloskey Varnish Co., 7600 State Rd., Philadelphia 36, Pa. (C) 

141. Metal & Thermit Corp., Rahway, N.J. (C) 

142. Michigan Chrome and Chemical Co., Detroit 13, Mich. (C) 

143. Midland Adhesive and Chemical Corp., Detroit 20, Mich. (C) 














144. Midwestern Color Works, 3134 California St., N. E., Minneapolis 18, Minn. (C) 


145. Minnesota Mining and Manufacturing Co., Adhesives, Coatings, & 
Sealers Div., 900 Bush Ave., St. Paul, Minn. (C) 

146, Minnesota Mining and Manufacturing Co., Chemical Div., 900 Bush 
Ave,, St. Paul 6, Minn. 

147. Mitchell Rand Mfg. Corp., 51 Murray > New York 7, N.Y. (C) 

148. Mobay Chemical Co., Pittsburgh 34, 





LIST OF MANUFACTURERS AND SUPPLIERS OF COATINGS AND RESINS FOR COATINGS* (Con?.) 


151. Monsanto Chemical Co., Plastics Div., Springfield 2, Mass. (R) 

152. Morningstar-Paisley, Inc., 630 W. Sist St., N.Y. 19, N.Y. (© 

153. Muehistein, H., and Co., Inc., New York 17, N.Y. (R) 

154. Munray Products, Inc., Cleveland 11, Ohio (C) 

155. Narmco Resins and Coatings Co., 600 Victoria St., Costa Mesa, Calif. (C) 

156. National Polychemicals, Inc., Wilmington, Mass. 

157. National Starch Products Inc., Resin Div., 750 Third Ave., New 
York 17, N.Y. (R, C) 

158. Naugatuck Chemical Div., U.S. Rubber Co. , Naugatuck, Conn. (R, C) 

159. Neville Chemical Co., Pittsburgh 25, Pa. (R) 

160. Newport Industries Co., Div. of Heyden Newport Chemical Corp., 
342 Madison Ave., New York 17, N.Y. (R) 

161. Nikolas and Co., Inc., G.J., Bellwood, Ill. (C) 

162. Nonweiler Co., A.P., P.O. Box 1007, Oshkosh, Wis. 

163. Nopeo Chemical Co., Inc., 60 Park Place, Newark 1, N.J. (R) 

164. Nureco, Inc., 1100 Pontiac Ave., Cranston 10, R.L (C) 

165. Ohio Sealer and Chemical Corp., 2019S. Broadway, Dayton 9, Ohio (C) 

166. Osborn Co., C.J., 1301 W. Blancke St., Linden, N.J. (R) 

167. Parcloid Chemical Co., 31 Cross St., Midland Park, N.J. (C) 

168. Pelron Corp., 7847 W. 47th St., Lyons, Dl. (C) 

169. Pennsylvania Industrial Chemical Corp., Clairton, Pa. (R) 

170. Permacel, New Brunswick, N. J. 

171. Petroleum Specialties, Inc., New York 17, N.Y. (R) 

172. Phelon-Faust, 1416 Loughborough Ave., St. Louis, Mo. 

173. Phillips Chemical Co., Bartlesville, Okla. (R) 

174. Pierce and Stevens Chemical Corp., 710 Ohio St., Buffalo 3, N.Y. (C) 

175. Pittsburgh Plate Glass Co., Springdale, Pa. (C) 

176. Plastic Film Co., Inc., Plainfield, Conn. 

177. Plastics Engineering Co., 1607 Geele Ave., Sheboygan, Wis. (R) 

178. Poly Resins, Sun — Calif. (C) 

17% Polymer Chemical Co., Cincinnati 12, Ohio (C) 

180. Polymer Corp., a Whirlclad Div., 125 N. Fourth St., Reading, Pa. (C) 

181. Polymer Industries, Inc., Springdale, Conn. 

182. Polypenco, Inc., 2150 Fairmount Ave., Reading, Pa. (C) 

183. Polyvinyl Chemicals, Inc., 26 Hawley St., Peabody, Mass. (R,C) 

184. Products Research Co., 3126 Los Feliz Bivd., Los Angeles, Calif. 

185. Products Research Service, Inc., New Orleans, La. 

186. Protective Treatments, Inc., 420 Dellrose Ave., Dayton 3, Ohio (C) 

187. Prufcoat Laboratories, Inc., Cambridge 42, Mass. (C) 

188. Putnam Chemical Corp., 375 Park Ave., New York, N.Y. 

189. Pyroxylin Products, Inc., Chicago 32, Ill. (C) 

190. Raffi and Swanson, Inc., Wilmington, Mass. (C) 

191. Ram Chemicals, Inc., P.O. Box 192, Gardena, Calif. 

192. Rand Rubber Co., Brooklyn 16, N.Y. (R) 

193. Randolph Products Co., Carlstadt, N.J. (C) 

194. Reichhold Chemicals, Inc., White Plains, N.Y. (R) 

195, Ren Plastics, Inc., 5422 S. Cedar Rd., Lansing 9, Mich. (C) 

196. Research Sales, Inc., P.O. Box 358, Suffern, N.Y. (C) 

197. Rexton Finishes, Inc., 62 Woolsey St., peg & at. N. J. (C) 

198. Reynolds Chemical Products Co., Ann Arbor, th. (C) 

199, Rohm & Haas Co., Resinous Products Div., ~- yarsa Pa. (R) 

200. Rubber and Asbestos Corp., Bloomfield, NJ. (c) 

201. Rubber Corp. of America, Latex and Chemical Div., New South 
Roed, Hicksville, Long Island, N.Y. (R, C) 

202. Sartomer Resins, Inc. , 32 St. & Spring Garden St., Philedelphia 4, Pa. (R) 

203. Schenectady Resins Div., Schenectady Vernish Co., Inc., P.O. Box 

1046, Schenectady 1, N.Y. (R, C) 

204. Schwartz Chemical Co., Inc., 50-01 Second St., L.LC. 1, N.Y. (C) 

205. Schori Process Corp., Long Island City 1, New York 

206. Scott Bader & Co., Ltd., Wollaston, Wellingborough, Northampton- 
shire, England 

207. Seal-Peel, Inc., 775 Stephenson Hwy., Royal Oak, Mich. (C) 

208. Semet-Solvay Petrochemical Div., Allied Chemical & Dye Corp., 
40 Rector St., New York 6, N.Y. (R) 

209. Servwell Products Co,, 6541 Euclid Ave., Cleveland 3, Ohio (C) 

210. Shawinigan Resins Corp., P.O. Box 2130, Springfield 2, Mass. (R) 

211. Shell Chemical Cor., Plastics & Resins Div., 50 W. 50th St., 
York 20, N.Y. (R) 

212. Sherwin-Williams Co., 101 Prospect, Cleveland 1, Ohio (R, C) 

213. Silicones Div,, Union Carbide Corp., 270 Park Ave., N.Y., N.Y. (R) 


214. Soc-co Plastic Coating Co., 13216 Laureidale Ave., Paramount, Calif. (c) 


215. Solvay and Cie, Direction des Matieres Plastiques, 33, Rue Prince 
bert, Brussels, Belgium 

216. Spraylat Corp., 1 Park Ave., New York 16, N.Y. (C) 

217. Standard-Toch Chemicals, Inc., Staten Island 3, N.Y. (C) 

218. Stanley Chemical Co., The, East Berlin, Conn. (C) 

219. Steelcote Mfg. Co., 3418 Gratiot, St. Louis, Mo. 

220. Sullivan Chemicals Div., Sullivan Vamish Co., 420 Hart St., 
Chicago 22, Ill. (C) 

221. Synvar Corp., Wilmington 99, Del. (R) 

222. Technicraft, 1156 C Ith Ave., Boston 34, Mass. 

223. Tennessee Eastman Co., Kingsport, Tenn. (R) 

224. Thiokol Chemical Corp., 780 N. Clinton Ave., Trenton 7, N.J. (R) 

225. Thompson & Co., 1085 Allegheny Ave., Oakmont, Pa (C) 

226. Truscon Laboratories, Inc., Detroit 11, Mich. (C) 

227. UBS Chemical Corp., Div. of A. E. Staley Mfg. Co., Cambridge 42, Mass. 

228. Union Carbide Chemicals Co., Div. of Union Carbide Corp., 270 
Park Ave., New York 17, N.Y. 

229. Union Carbide Plastics Co., Div. of Union Carbide Corp., 270 
Park Ave., New York 17, N. Y. 

230. U.S. Stoneware Co., Akron 9, Ohio (C) 

231. Vacuum Coatings, Wilkinsonville, Mass. 

232. Varcum Chemical Corp., Packard Rd., Niagara Falls, N.Y. (R) 

233. Velsicol Chemical Corp., 330 E. Grand Ave., Chicago 11, Ill. (R) 

234. Vernon Specialties, Inc., N. Tarrytown, N.Y. 

235. Warwick Chemical Co., Div. of Sun Chemical Corp., 750 Third Ave., 
New York, N.Y. (R) 

236. Watson-Standard Co., 225 Galveston Ave., Pittsburgh 30, Pa. (C) 

237. Western Coating Co., Royal Oak, Mich.; Pasadena 1, Calif. (C) 

238. Westinghouse Electric Corp., Micarta Div., Hampton, S.C., and 

» Pa. (C) 

239. Wharry & Co., Inc., G.A., 95 Broad St., New York 4, N.Y. (R) 

240. Witco Chemical Co., 122 E. 42nd St., New York 16, N.Y. (R, C) 

241. Witte & Sons, John H., Burlington, lowa (R) 

242. Woodmont Products Co., County Line Rd., Huntingdon Valley, Pa. 

243. Wyandotte Chemicals Corp., Wyandotte, Mich. (R) 

244. Xylos Rubber Co., Div. of The Firestone Tire and Rubber Co., 





149. Mohawk Industries, | fac., P.A O. Box — Sparta, N. J. Akron 1, Ohio 
150. Mol-Rez Div., A hemical Corp., 3134 California St. 24S. Zinsser and Co., Wm., 516 W. 59th St., New York 19, N.Y. (R) 
N.E., Minneapolis 18, ‘Mina. 
*This chart includes inf tion on of film-forming materials for P di ti tings, indicated by (R), and 





sources of protective coatings prep 





ared from the film-forming materials, indicated by (C). geet em usually involves the 


620 addition of water or organic solvents, plasticizers, colorants, defoamers, detackifiers, thickeners, antioxidants, stabilizers, etc. 
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DIALLYL PHTHALATE VULCANIZED 
LAMINATES POLYESTER LAMINATES FIBRE 
i eral 
PROPERTIES* Glass Cotton Glass Glass Sakae PIP Por’ 
fabric fabric fabric mat Pada bane nesses give 
base base | base base high values) 
iL Laminating temp., °F. 200-350 200-300 | R. T.-300 R. T.-300 180-250 180-300 ~ 
PZ. 2. Laminating pressure, p.s. i. 10-1500 10- 1500 0-50 10-150 0-10 | 0-10 - 
3. Specific gravity, D792 1,65-1.8 1.38 1.5-21 LSL9 1.2-1.5 | 1.2-1.4 0.9-1,55 
4. Specific volume, cu in. per | ‘Ib., D792 16.8 20.1 18. 5- 13.2 18, 5-14.4 23.0- 18.5 i 23.0-19.7 30.0-18.5 . 
5. Tensile strength, D638, P. S. vi. 21000-55000 | 8500-10500 18000-55000: 10000-20000 6100- 14300} 7000-9000 6000-12000 
6. Modulus of elasticity in tension, _ ~ 10-28 10-19 8-12 | - 8-12 
D638, 105 p.s.i. | | 
» 2 7, Compressive strength, D695, p.: p-s.i. 45000 | 40000 r "30000-60000 30000- 50000 19700-25000! 23000-24000 25000-35000 
“8. Modulus of elasticity in compression, - - } 30-40 - - ~ - 
D695, 105 p.s.i. | | 
9. Flexural strength, “D790, p.8.i. 42000-70000 | 12000- 17000} 18000-80000 | 15000-35000 13000-28000 | 13000-18000 | 13000-20000 
10, Modulus of elasticity in flexure, - -~ | 1068 10-18 813 | S12 7-12 
D790, 105 p.s.i. | 
11. Shear strength, D732, p _P-8. i. 17800-20000 14000-14700, 12000-18000 10000-16000 ~- - - 
12. Modulus of elasticity in shear, - - 5-7 - ~ | - - 
105 p.s.i. 
13. Bearing strength, D953, p.s.i. _ ~ 40000-50000 - - | - - 
14, Impact strength, Izod, D256, 4.3-20 0.81.2 19-35 8-18 - 1.5-2.3 1,0-8.0 
ft.-lb. per in. of notch | 
15. Bond strength, D952, Ib. 1300 1100 | 2000-3000 | 850-1200 | 1000-2000 | 1000-1500 1000 
16, Hardness, Rockwell, D785 M120 M110 M100-M110 M70-M105 - MS0-M90 R50-R 100 
17. Thermal conductivity, C177, a 6.36.6 | - 1.7-2.0 - | ~ 3-5 
10~¢ cal. / sec. /sq cm./1°C./cm. 
18, Specific heat, cal. per °C, per gm. - - | 0,250.26 - = - 0.4 
19. Thermal expansion, D696, 1075 per °C. ~ ~ ~ 2.0-2,2 3.1 ~ 2.3 
20. Resistance to heat (continuous),° °F. 300 - 200-350 250-300 220-250 | 250 225 
21. Heat distortion temp., D648, °F. “ fs - - 20 ~~ - - 
22. Insulation resistance (96 hr. at 90% 150 _ ] ~ 100-50000 - | - _ 
R.H. and 35°C.), D257, megohms i 
23. Volume resistivity (50% R.H. and - - ~ 10% 1012 18 | - - 
25 °C.), D257, ohm-cm. | 
24. Dielectric strength, short-time, 530 390 if 250-700 300-600 600-800 300-500 150-300 
1/8-in. thickness, D149, volts per mil 
25. Dielectric strength, step-by-step, - - 220-600 200-450 400-600 270-400 125-225 
1/8in. thickness, D149, volts per mil 
26. Dielectric strength, step-by-step, 75 40 | 45-50 40-85 40-60 rr i 
ll to lamination, KV/in. 
27. Dielectric constant, 60 cycles, D150 4.3 5.1 4.0-6.0 4.4-5.0 5.1 - - 
28. Dielectric constant, 103 cycles, D150 _ ~ - 4.2-5.0 - - | ‘ 
29. Dielectric constant, 10° cycles, D150 4.1 4.8 3.0-4.0 4.0-5.2 3.0-4,2 2.9-3.6 | > 
30. Dissipation factor, 60 cycles, D150 0.013 0.015 0.02-0.04 0.005-0.05 0.1 - | - 
31. Dissipation factor, 105 cycles, D150 ~ - - 0.004-0.04 - - | 
32. Dissipation factor, 10 cycles, D150 0.015 0.018 | 0.007-0.03 | 0.007-0.04 | 0.02-0.03 | 0.02.04 | %0%0.08 
33. Arc resistance, D495, sec. 150 130 80-140 100-130 28-75 70-85 110-150 
34. Water absorption, 24 hr., 0.12 0.60 0.2-2.5 0.2-0.8 0.5-1.5 1.3-1.6 18-65 
1/8-in. thickness, D570,% 
35. Burning rate, D635 | ~ - | Slow to nil | Slow to nil Moderate to Slow 
i self-extinguishing 
36. Effect of sunlight T Nil Nil | Approx. nil | Approx. nil Slight darkening Slight 
37. Effect of weak acids, D543 | None None | None None None None Embrittled 
RES RRs OD by some 
38, Effect of strong acids, D543 Slight Decomposes| Some attack | Some attack | Some attack | Some attack Embrittled 
39. Effect of weak alkalies, D543 None None | Slight to none | Slight to none Slight Slight Swells 
40. Effect of strong alkalies, D543 Slight Attacked | Sometosevere |Sometosevere| Attacked Attacked Swells 
41. _Effect of organic solvents, D543 None None Generally nil | Generally nil | Generally nil |Generally nil None 
42. Machining qualities Fair Good Fair Good Excellent Excellent Good to 
excellent 
43. Trade designations (see list of t Conolite (polyester laminates) (6), Conolon (24), Dilecto (7), Dryply (13), Anilite (25) 
manufacturers on page 625 for du Verre (9), Formica (14), Gillfab, Gillab, and Gillite (16), Glastic (17), series ye 
key to numbers) lolyte (35), Kevinite (37), Lamidall (42), Lamin-Art (11), Micarta (40), sur «wed 4 
Panelyte (28), Phenolite (25), Repcoboard (33), Sunform (10), Swedlow (37), Pyronil (25) 
Synthane (38), Trevarno (4), Tropiglas (33), Wallfab (16), Zenaloy (40), Spaulding (36) 
| Taylor (39) 
Vulcoid (7) 
Wilmington (41) 
44. Manufacturers ‘(See list ¢ on page 625 4, 6, 7,9, 11, 13, 14, 16, 17, 20, 24, 25, 28, 33, 35, 37, 38, 40, 42, 43, 7, 25, 32, 36, 
for key to numbers) | 38, 39, 41 








Footnotes are on p. 625 
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EPOXY MELAMINE-FORMALDEHYDE LAMINATES 
LAMINATES yw 
s Ss 
PROPERTIES® Glass |Cellulose| Cellulose Cotton paper or Glens Glass 
fabric Paper paper fetvte fabric nome mat 
base base base base ees base 
1, Laminating temp., °F. R.T. - 370 250-300 270-320 260-320 270-320 270-300 270-320 
2. Laminating pressure, p.s.i. 10-1800 600-1000 500-1800 1000-1500 1000-1800 1000-1800 | 1000-1800 
3. Specific gravity, D792 1.7-2.0 1.3 1.40-1,55 1.35-1.5 1. 75-1.85 1,82-1.98 1.75-1.85 
4. Specific volume, cu. in. per Ib., D792 16.3-14.5 18 19, 1-17.8 20, 5-18.5 15.8-14.9 15,2-13.9 16.9-15.0 
5. Tensile strength, D638, p.s.i. 45000-100000 10000-25000 | 7000-15000 | 6000-12000 | 25000-40000 | 16000-25000 
6. Modulus of elasticity in tension, 25-35 7-12 ~ 10-19 16-22 20-25 - 
D638, 105 p.s.i. 
7. Compressive strength, D695, p.s.i. 50000-90000 28000 30000-48000 | 33000-46000 | 27000-50000 | 30000-85000 60000 
& Modulus of elast‘city in compression, = — - = 47 - 
D695, 105 p.s.i. 
9. Flexural strength, D790, p.s.i, 45000- 100000 43080. 14000-20000 | 14000-26000 | 12000-24000 | 40000-65000 [21000-30000 
10. Modulus of elasticity in flexure, 20-50 10-13 - - - 15-30 13 
D790, 105 p.s.i. 
1L Shear strength, D732, p.s.i. 17000-30000 12200 - 16500-18000 | 13000-17000 | 19000-35000 - 
12, Mogulus of elasticity in shear, > _~ _ - - = td 
10” p.s.i, 
13, Bearing strength, D953, p.s.i. - _ - = = = an 
14 Impact strength, Izod, D256, 10-25 0.6-0.8 0, 3-1. 5 0.5-1.7 0.75-4 5-15 5-6.5 
ft.-lb. per in. of notch 
15. Bond strength, D952, Ib. 1600-3200 1200 1000 1500-2500 800-1500 1500-2300 | 1400-2000 
16, Hardness, Rockwell, D785 M105-M120 M110-M125 | M110-M120 M110-M118 M115-M125 | M115-M125 
17, Thermal conductivity, C177, 7.1-7.4 - - - - 12 em 
10~* cal. /sec./sq. cm./1°C./cm 
18. Specific heat, cal. per °C. per gm. - a Oe - am - 0. 23-0. 26 - 
19, Thermal expansion, D696, 10-5 per C. L0-1.2 =n _ 0.7-2.5 ~ 0.7-1.2 - 
20. Resistance to heat (continuous),” °F. 250-300 300 210-260 210-260 225-275 300 290 
21. Heat distortion temp., D648, °F. 355-375 275 - ~ - - - 
22 Insulation resistance (96 hr. at 90% 50000-100000 | 100000- - 100-5000 5 30-1500 10-500 
R.H. and 35°C.) D257, megohms 500000 
23. Volume resistivity (50% R.H. and 1x10'3 7x1015 - a - - - 
25°C.), D257, ohm-cm, 
24. Dielectric strength, short-time, 400-750 540-700 400-700 200-450 50-150 200-500 300-450 
1/8-in, thickness, D149, volts per mil 
2S. Dielectric strength, step-by-step, 300-600 480-540 | 200-450 150-350 60-120 150-350 250-350 
1/8-in, thickness, D149, volts per mil aI 
26. Dielectric strength, step-by-step, 35-110 60-80 | - 12-65 7 35-75 35-55 
to lamination, KV/in. * 
27. Dielectric constant, 60 cycles, D1S0 4.2-6.5 4.0-6.0 | ~ 7.5-8.6 - 6.5-10.0 | 45-65 
48. Dielectric constant, 103 cycles, D150 - - | 7.9 7.3-8.3 ~ 6, 1-9.5 4, 2-6.0 
29. Dielectric constant, 10° cycles, D150 4.55.3 4.0-4.5 | 6.48.5 6.2-8.0 8.0-9.6 6,0-9.0 4.2-7.5 
30, Dissipation factor, 60 cycles, D1SO | 0,0030.015 | 9010 | 0,06-0. 15 - 0,04-0.10 |0,004-0.05 
31, Dissipation factor, 10° cycles, D150 - - | 0.057 0.03-0,09 = 0.012-0.03 |0.004-0.05 
32 Dissipation factor, 10° cycles, D150 | 0,010-0.025 | 9-930 | 0.035-0.05 | 0.03-0,07 0.12-0.22 | 0,011-0.025 |0.006-0.08 
33. Arc resistance, D495, sec. 15-180 30-100 | 100 120-175 a 175-200 170-200 
34. Water absorption, 24 hr., 0.05-0.30 0.15 | 1,0-2.0 1,0-2.0 1.0-5 1.0-2.5 1, 25-2.8 
1/8-in. thickness, D570, % 030 | 
35, Burning rate, D635 Slow to nif | Slow | Approximately nil Nil Nil 
36, Effect of sunlight Slight color change } Slight color change - 
37. Effect of weak acids, D543 None Slight to Slight to None None None 
Dor marked marked 
38. Effect of strong acids, D543 Slight Decomposes 
39. Effect of weak alkalies, D543 None None None None None None 
40, Effect of strong alkalies, D543 _ _ Slight Attacked Attacked None Attacked Attacked 
41, Effect of organic solvents, D543 Slight to none - None on bleed-proof materials 
42. Machining qualities Good Excellent Feir | Fair Fair | Fair | Fair 
43. Trade designations (See list of Conolon (24), Dilecto (7), Aqualite (25), Celoron (7), Consoweld (5), Decarlite (8), Dilecto (7), 
manufacturers on p. 625 for Holle ct tae ya Farlite (12), Formica (14), Hi-Den (29), Insurok (31), Lamicoid (22), 
key to numbers) Retpte tit, Leamteseeras Lamin-Art (11), Micarta (40), Norplex (27), Ohmoid (41), Panelyte (28), 
Micarts (40), Neleo as »» | Phenolite (25), Pionite (30), Pregwood (14), Resilyte (2), Ryertex (34), 
Norplex (27), Phenolite (25), Spauldite (36), Synthane (38), Taylor (39), Tensilite (19), 


(11), Renite (44), 
Repcoboard (33), 
lorm (10), Swedlow (37), 
ynthane (38), Taylor (39), 
Textolite (15), Trevarno (4) 


Textolite (15) 





44. Manufacturers (See list on p. 625 
for key to numbers) 


1, 4, 7,9, 11, 14, 15, 16, 22, 
24, 25, 27, 31, 33, 35, 37, 





38, 39, 43, 44 





2, 
40, 4 





3, 5, 7,8, 11, 12, 14, 15, 18, 19, 22, 25, 27, 28, 29, 30, 31, 34, 36, 38, 39, 
1 





Footnotes are on p. 625 
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PHENOL- FORMALDEHYDE LAMINATES 
Cellulose Cotton Cotton Nylon Glass Asbestos Asbestos 
: . : : Wood 
paper fabric web fabric fabric fabric paper Spin 
base base base base base base base 
1. 275-350 275-350 275-350 275-325 275-350 300-350 300-350 300-320 
2 1000- 1800 1000-1800 1000-1800 15-1800 15-2000 300-1800 1000- 1800 1000-2000 
3. 1, 28-1. 40 1. 30-1. 36 1.31-1.37 1. 15-1,19 1.41.9 1. 55-1.80 1.65-1. 83 1.3 
4. 21.8-19.7 21.3-20.4 21. 1-20. 2 24.0-23.2  19.7-15.4 17.8-15.4 16,8 15.1 21.3 
5S. | 8000-20000 9000-16000 14000-16000 5000-9500 9000-50000 10000-12000 5000-15000 16000-32000 
6. | 8-20 5-15 6-11 3.5-5.0 12-25 10-17 16-25 37 
7. 20000-40000 | 30000-44000 32000-47000 28000-36000 34000-67000 30000-40000 40000 12000-21000 
8 6 48 - - 7 5 ~ 
9. 10500-30000 | 14000-30000 18000-25000 9000-22000 16000-80000 10000-35000 15000-30000 25000-40000 
10. 8-15 8-10 6-10 5-10 10-40 10-15 14-23 - 
iL 9000- 14000 14000-18000 12600-14000 10000-13700 17200-24000 19000-21000 9000-13500 - 
12. - - ~ - ~ ~ ~ ~ 
—s- - ~ - am am pa a - 
14. 0, 3-1.0 1.0-2.5 1.42.5 2.0-4.0 4.0-18.0 3-5 0.6-1.5 4-8 
15. 700-1400 ~ 1200-2500 1000- 1600 1000-1500 800- 1600 1500-2200 600-2000 - 
16. | M70-M120 M90-M115 M100-M110 M100-M110 M10S-M110 M70-M115 M90-M 110 M90-M105 
17. | 18 2.1-2.3 we an L418 4.6 ~ - 
iT! 0.38-0.41 | 0.35-0.38 = - 0. 23-0. 27 = pa 0.2-0.4 
19. 1.43.0 1.83.2 1.3-1.6 4 1.5-25 1.7-2.5 1.0-1.6 0.6 II, 6.5 Hl 
2. 225-250 225-250 225 165 250-500 275 275 150-200 
21. 250-> 320 > 320 > 320 165 > 320 >32 > 320 > 320 
22. 35-1,000,000 | 10-5000 5-200 30000- 1000000 25-5000 - - 0. 25-335 
23. 10 10.40 13 10 10.4912 - 7x 1013 25 x 1010 - ~ ~ 
24. | 300-1000 | 150-600 | 200 360-600 300-700 50-100 160-250 75-500 
| | 
25. 260-800 ~~ 120-440 ] 150 300-450 250-650 50-75 120-200 - 
ek eae! | 
26. 15-90 10-60 10-40 40-100 30-50 5-15 4-25 - 
EES ————— ' 4. 
27. 4.5-7.5 5.0-10 | me | 3,7-6,0 4.0-10.0 - ~ - 
| OMS to RS 4 
28. 4, 2-6.0 4.2-6.5 | - 3.6-4. 1 4.8-6.3 7.5 7.0 - 
29. | 366.0 | $.0-7.0 | $57.0 3, 3-45 3. 7-6.0 5.5-10.0 5.2 5 
30. 0.02-0, 10 0.040.50 | 0.10-0.5 0.02-0.06 | 0.01-0, 10 ~ - 0.20 
31. 0.03-0.07 0.04-0.09 - 0.01-0,02 0.015-0.042 0.06-0. 10 0. 15-0. 20 - 
32. 0.02-0.08 | 0.05-0. 10 0.06-0.50 0.0 15-0.040 0.005-0.05 0. 10-0. 15 0.08-0. 14 |. 0,05 
33. Tracks Tracks Tracks Tracks Tracks Tracks Tracks | Tracks 
34, | 0.2-4.5 0. 8-2.5 | 1, 2-1.6 0, 15-0,.35 0.3-1.5 0.325 0.42.0 2.511 
at a ee ae | 
35, Very low Very low Very low Slow Nil Approx. nil Approx. nil Very low 
36. | ee Fo % ot 4 Ree 4 Bie Lowers surface resistance and general darkening 
37, | None to slight depending on acid 
| ecomposed by oxidizing acids; reducing and organic acids none to slight effect 
39, | Slight to marked depending on alkalinity and grade 
_ ae eves Nee 2 
4. ea) or ait i a Attacked by strong alkalies unless a svecial alkali-resistant resin is used 
4. | 5 4 Sa SE sy ; None on bleed-proof materials 
42. | Fair to excellent Fair to good | Good 
| 
| 


ae 
al 








Aqualite (25), Capac (3), Celoron (7), Conolon (24), Consoweld (5), Decarlite (8), 


Dilecto (7), Farlite (12), Formica (14), Gillfab (16), Hi-Den (29), Insurok (31), 


Lamicoid (22), Laminart (11), Micarta (40), Nelco (26), Norplex (27), Ohmoid (41), 


Panelyte (28), Fhenolite (25), Phenopreg (11), Pregwood (14), Resilyte (2), 


Ryertex (34), Spauldite (36), Sunform (9), Swedlow (37), Synthane (38), Taylor (39), 
Tensilite (19), Textolite (15), Trevarno (4) 





2, 3, 4,5, 7,8, 11, 12, 14, 15, 16, 18, 19, 22, 24, 26, 27, 28, 29, 30, 31, 32, 34, 36, 37, 38, 39, 40, 41, 43 
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T 
TEFLON LAMINATES SILICONE LAMINATES LIGNIN | EPOXY 
PLASTIC LAMINATES 
PROPERTIES*® Ceramic Glass Glass Asbestos Non-woven 
fiber fabric fabric fabric (Laminated) | continuous glass 
base base base base | filament base 
1. Laminating temp., "e. 2 Tiare oe - 325-480 350-400 275-365 | 250-330 
2. Laminating pressure, p.s.i. - - 30-2000 30-2000 2000-2500 | 10-100 
3. Specific gravity, D792 ee 8a 1,9-2.2° 2.2 poae a 1.6-1.9 1,75 1.35-1.45 2 1.75-1.85 
4. Specific volume, cu. in. per Ib., D792 — 14.6-12.8 4 “ 12.8 17.3-14.5 15.8 21.6-19.0 | 15.8-14.9 
5S. Tensile strength, D638, p.s.i. a 1500-4000 L 12000-20000 10000-35000 s = 5000-8000 | 110000 
6. Modulus of elasticity in tension, PrP T a 
D638, 105 p.s.i. ~ - < A. 
7. Compressive strength, D695, p.s.i. | = 20000 \ 25000-46000 40000-50000 25000-30000 | 80000 
8. Modulus of elasticity in compression, r ye | ORD Sees immer 
D695, 105 p.s.i. * iio = r 4 ha © Soe ole 
9. Flexural strength, D790, p.s.i. _ 11000-17000 10000-38000 12000-16000 9000-15000 130000 
10. Modulus of elasticity in flexure, a nia a =a. 4S 
D790, 105 p.s.i rs 10-35 13 s 
11. Shear strength, D732, p.s.i. _ 11000 16500-18000 _ - 
12. Modulus of elasticity in shear, _  ? 
105 p.s.i. ‘2 Is rT oh ¥. 
13. Bearing strength, D953, p.s.i. - - —_ ee a ad 
14. Impact strength, Izod, D256, p = 
Rearend astch ° 1.1-2.5 4-6 5-12 6-9 0.5-1.5 L 60.8 
15. Bond strength, D952, Ib. _ 600-900 600-1300 _ 450-600 tex” Bs 
16. Hardness, Rockwell, D785 = M60 M100 - M90 M100-M108 
17. Thermal conductivity, C177, 1-2 7 r 
10° cal. /sec./sq. em./1°C./em. rs is Zz es o 
18. Specific heat, cal. per “Cc. per gm. 0.25 0.2 0.25-0.27 = ~ 0.217 
19, Thermal expansion, D696, 10° per °C. 3.7-3.8 = 0,5-1.0 ~- 0.42 0.9-2.5 
20. Resistance to heat (continuous), ° °F. 500 480 400-700 >480 150 325 
21. Heat distortion temp., D648, °F. > 500 - 500 > 400 _ 350-400 
22. Insulation resistance (96 hr. at 90% 6 
R.H. and 35°C.), D257, megohms 30 5000 to 10 10000-300000 = = 52000 
a > 107 > 108 ~ - 1.6x10'2 | 3.3x 1013 
24. Dielectric strength, short-time, a 
1/8-in. thickness, D149, volts per mil 150-250 300-750 180-480 50-150 135 (% in.) 500-700 
25. Dielectric strength, step-by-step, } 
1/8-in. thickness, D149, volts per mil 7 250-700 150-350 50-100 105 (4 in.) = 
26. Dielectric strength, step-by-step, : 
1! to lamination, KV/in. oy > 25-68 vy = a6 
27. Dielectric constant, 60 cycles, D150 2.5-2.7 2.6-2.8 3.7-4.3 _ 6 %& in.) 5.9 
28. Dielectric constant, 103 cycles, D150 - 2.6-2.8 3.7-4.3 - - 5.6 
29. Dielectric constant, 106 cycles, D150 2.4-2.5 2.6-2.8 3.7-4.3 = 5.4 
30. Dissipation factor, 60 cycles, D150 0.002. 0.003 0.0005 0.0005-0. 0055 a 6.11 0.005 
31. Dissipation factor, 103 cycles, D150 - 0.0004 0.0006-0. 0035 = = 0.007 
32. Dissipation factor, 105 cycles, D150 : __0.001-0.003 0.0006 0.0015-0.003 = - 0.018 
33. Arc resistance, D495, sec. 190 180 + 150-250 ~ 135 - 
‘a A TB ; 
34. Water absorption, 24 hr., 
1/8-in. thich s, D570, % 0.5-2.0 0.02 9.085-0.65 1,0-1.5 2.5 (% in.) 0.05-0.1 
35. Burning rate, D635 Nil Nil Very low Nil Slow | 0.1 in. /min. 
36. Effect of sunlight Nil Nil Nil Nil Slight | Slight 
37. Effect of weak acids, D543 None None None Very slight None to slight None 
38. Effect of strong acids, D543 Attacked by HF ouly Some attack Some attack Poor Slight 
39. Effect of weak alkalies, D543 None. None Very slight Very slight Fair Slight 
40. Effect of strong alkalies, D543 Slight Slight Attacked Attacked Poor Slight 
41. Effect of organic solvents, D543 None None Attacked by some Slight Slight 
42. Machining qualities Fair to good Good Fair | Fair Good Excellent 
43. Trade designations (see list of Duroid (32) Duroid (32) Conolon (24), Dilecto (7), For Benelex (21) | Scotchply (23) 
manufacturers on p. 625 for key Lamicord (22) | mica(14), Gillfab (16), Lamicoid 
to numbers) Phenolite (25) | (22), Micarta (40), Panelyte (28), 
Phenolite (25), Phenopreg (11), 
Sunform (9), Swedlow (37), 
Synthane (38), Taylor (39), 
Textolite (15), Trevarno (4) 
44. Manufacturers (See list on p. 625 32 7, 22,25, 32 4, 7,9, 11, 14, 15, 16, 20, 22, 24, 21 23 
for key to numbers) 25, 28, 37, 38, 39, 40, 43 








Footnotes are on p.625 
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. Biggs Co., Inc., Carl H., 1547 — 14th St., Santa 


14. 


15. 
16. 
17. 


21. 


24. 


LAMINATES CHART 


Monica 1,'Calif. 


. Buckstaff Co., The, Oshkosh, Wis. 

. Capac Industries, Inc., S. Main St., Capac, Mich. 
. Coast Mfg. and Supply Co., Livermore, Calif. 

. Consoweld Corp., Wisconsin Rapids, Wis. 

. Continental Can Co., Inc., 4300 N. Port Washing- 


ton Rd., Milwaukee, Wis. 


. Continental-Diamond Fibre Co., Newark, Del. 
. Decar Plastic Corp., Middleton, Wis. 

. du Verre, Inc., 108 Park St., Arcade, N.Y. 
10. 


Electro-Technical Products, Div. of Sun Chemical 
Corp., 113 E. Centre St., Nutley 10, N.J. 


. Fabricon Products, Div. of Eagle-Picher Co., 


1721 Pleasant Ave., River Rouge 18, Mich.; 
6430 E. Slauson, Los Angeles, Calif. 


. Farley & Loetscher Mfg. Co., Dubuque, Iowa 
13. 


Flexfirm Products, 2300 North Chico Ave., 
El Monte, Calif. 


Formica Corp., The, 4614 Spring Grove Ave., 
Cincinnati 32, Ohio 

General Electric Co., Coshocton, Ohio 

Gill Corp., M.C., 1418 Potrero, El Monte, Calif. 
Glastic Corporation, 4321 Glenridge, Cleveland 
21, Ohio 


. Haskelite Mfg. Corp., Grand Rapids 2, Mich. 
19. 
. Lunn Industries, Inc., Oakwood Rd. & W. 11th St., 


J.P. Lewis Co., Beaver Falls, N.Y. 


Huntington Station, L.I., N.Y. 
Masonite Corporation, 111 West Washington St., 
Chicago, III. 


. Mica Insulator, Div. of Minnesota Mining and Mfg. 


Co., P.O. Box 1076, Schenectady 1, N.Y. 


23. Minnesota Mining & Mfg. Co., 900 Bush Ave., 


St. Paul 6, Minn. 

Narmco Materials Div., Narmco Industries, Inc., 
Subs. Telecomputing Corp., 600 Victoria St., 
Costa Mesa, Calif. 


LIST OF MANUFACTURERS AND SUPPLIERS OF LAMINATES* 


35. 


37. 


S & 


41. 


42. 


43. 


44. 


. National Vulcanized Fibre Co., Wilmington 99, 





Del. 


. New England Laminates Co., P.O. Box 43, 


Stamford, Conn. 


. Northem Plastics Corp., La Crosse, Wis. 
. Panylyte Div., St. Regis Paper Co., Enterprise 


Ave., Trenton, N.J. 


. Parkwood Laminates, Inc., 24 Water St., Wake- 


field, Mass. 


- Pioneer Plastics Corp., 28 Goodhue St., Salem, 


. Richardson Co., The, 2747 Lake St., Melrose 


Park, Ill. 


- Rogers Corp., Rogers, Conn. 
- Russell Reinforced Plastics Corp., 4 S. 13th St., 


Lindenhurst, L.I., N.Y. 


- Joseph T. Ryerson & Son, Inc., P.O. Box 8000-A, 


Chicago 80, Ill. 
Schori Process Corp., 8-11 43rd Rd., Long 
Island City 1, N.Y. 


. Spaulding Fibre Co., Inc., 310 Wheeler St., 


Tonawanda, N.Y. 
Swedlow Inc., 6986 Bandini Blvd., Los 
Angeles 22, Calif. 


. Synthane Corp., Oaks, Pa. 
- Taylor Fibre Co., Norristown, Pa.; La Verne, 


Calif. 


. Westinghouse Electric Corp., P.O. Box 868, 


Pittsburgh 30, Pa. 

Wilmington Fibre Specialty Co., New Castle, 
Del. 

Woodall Industries, Inc., 7565 E. McNichols 
Road, Detroit 34, Mich. 

Zenith Plastics Co., 1600 West 135th St., 
Gardena, Calif. 

Ren Plastics, Inc., 3179 S. Cedar Rd., 
Lansing 4, Mich. 


*The values for the properties in this chart are based upon maximum and minimum figures submitted by a number of manufacturers of each 
type of laminate. The manufacturers should always be consulted before making a choice of laminate. 


*D numbers refer to A.S.T.M. methods. 


>rhe values reported for this property depend on the size and shape of the test place and the molding conditions. The maximum permissible 
. Service temperatures will vary with the formulation of the material, design of the part, and service conditions such as amount of stressing, 
humidity, etc. Requirements for resistance to heat should be considered a special problem. 


Films Chart (up to 10 mils thick) 









































ACRYLONITRILE CELLULOSE } 
CELLULOSE CELLULOSE CELLULOSE 
TYPE OF PLASTIC BASE STYRENE ACETATE TRIACETATE ACETATE | NITRATE 
COPOLYMER BUTYRATE | 
i 
lL. Method of processing Two-way Casting, Casting Casting, if Block, 
| | 
stretch extrusion | extrusion | casting, 
| 
orientation | extrusion 
———$_$_____— + — + a ee +- ——_—_—_—_—— — 
2. Forms available Rolls Sheets, rolls, | Sheets, rolls Sheeta, rolls | Sheets, rolls 
t 8 
Ea - } — _ — + . ee puiqennateEEESeee 4 a = 
3. Thickness range, in. 0.001-0.010 0.0005-0.010 0.0008-0.010 0.0011-0.010 | 0.0005-0.010 
ccs a asl i ay Sooo L PSE ee: + Qnsets i i 
40 cast 
4. Maximum width, in. [ 43 40-60 | bentihariel 42 extruded va 
nn 7 : . ee 4 
5. Area factor” / 25,400 | 21,000-22,000 21,200-21,400 4 23,400 20,000 
—_—— — — - + —— $$ + - 
6. Specific gravity | 1.08-1.09 | 1. 28-1.31 1. 28-1.31 | 1.19-1.22 | 1.42-1.46 
a = +— “ — + + + 
7. Tensile strength,” p.s.i. | 10, 000-15,000 5,400- 13,900 | 9,000-16,000 | 4,100-9,700 10,000-11,000 
> + — t ——_—_+ — + 
8. Elongation,” percent | 20-60 25-45 10-40 | 40-100 30-40 
— ——$$—$$____—___ — _ _ + > 7 —__——__— - + 
9, Bursting strength,© 1 mil - 30-70 50-70 $0-70 40-50 
thickness, Mullen points | 
ae > dtr . ~~ 1 } | 
10. Tearing strength,“ gm. - | 2-25 4-6 : 3-5 - 
SUES ESEREEEEEIEE SERRE Ge a+ — = ee + — 
11, Tearing strength,” tb. /in. | - 55-415 55-395 80-105 - 
ee — - +—— - + - — + ~ — + = 
12. Folding endurance’ ' - | 250-400 3,500-4,000° 1,200-1,500° 50-250 
-~ + + - — + —— _ + 
13. Water absorption, * T - 3.6-6.8 3.5-4.5 | 0.1-3.4 1.5-2.0 
24 hr., percent i 
LL ——— —+ = + _ T — — > + _ _ — 
14. Water vapor 0.4-0.5 | ees | 4.86.0 4.5-6.5 a - 
permeability” | 1607 750” | 730” 
———— — — + + + 
15S. Permeability to gases, CO, 210° CO, 12000-17500" | High High - 
107° g. /24 he, /m.?/mm. Na 9” | ©2 1700- 2500” 
thick. /om. Hg at 21°C., O2 36" .N2 160 
0% R.H. 
longs . : } } +————___ j 3 
Resi stance rating! | 
16. Strong acids G P P G 
woe CS —— + - + + + + 
17. Strong alkalies E i | | P M 
— a t — +— + - +— + 
18. Grease and oils | G | | F Me 
iol ciate 4 4 + t + 
19, Organic solvents EtoP p! | p! | p) | Pp 
+ + ~ + - - +— — + — 
20. Water E G G | G | G 
. } , } 4 
21. High relative humidity E G G | G 
- a _ _ + + + 
E / E G P 
+ + t——— 
/ 185-220 | 150-220 | 300-400 | 120-180 | 140 
——- - ——--- -- + ——— + - - —__— - +— —-——— + 
24. Resistance to cold,” °F. | - } - - oo a 
— -——-_—_——- ——— - - + + —t aa _r women ao - 
25. Change in linear dimensions i - +0.2 to —3.0 0 to —0.8 | +0.1 to —3.0 | ~ 
at 100°C. for 30 min.,* 
| 
percent | 
a + ———_$_ $$$ ——___—_____—__} — _ +— —_—— 
26. Flammability Slow burning Slow to self- Self Slow ~ 
| extinguishing extinguishing burning / 
SSS SE SE ee } on. at Pete. ee SOE 
27. Burning rate," in. /sec. - 0.3-2.2 0.2-0.4 1.0-2.4 | - 
dietetinasdiigiaraphatened-qumasnnnpetenyaigiuaiilibpenmepeinnpremen ee t _— — m - eaeenesmapembenmmneen 1 — 
28. Trade designations of films Polyflex 200 (61) | Bexoid (12) BX Triecetate (12) Cadco (13) Inceloid N (3) 
(see list of manufacturers on i Cadco (13) Celanese (16) Campco (14) Joda C/N (24) 
page 630 for key to numbers | Campco (14) Kodapak IV (30) Genco CAB (38) Nixon C/N (55) 
in perentheses) Celanese (16) Kodapak II (30) Wopaloid (87) 
| du Pont (28) Midion (50) Xylonite (12) 
| |  Inceloid A (3) Nixon CAB (55) 
| Joda C/A (24) Soplasco (78) 
| | Kedacel A-29 
| and A-30 
i diacetate (30) | 
| Kodapak I (30) | 
| Lumarith (16) | 
| Medion (S0) : 
| Nixon C/A (55) 
| Soplasco (78) 
Vuepac (53) 
Wopalon (87) 
| ’ 
— — a 4 . — ate eS 
2°. M on sorp 7, 61 | 3, 12, 13, 14, 15, | 7, 12, 16, 30, 78 7, 13, 14, 24, 30, 3, 7, 12, 24, 28, 
’ 
of films (numbers refer to | 16, 24, 28, 30, 38, | 38, 50, 55, 76, 55, 78, 87 
Mat on page 689) 50, 53, 55, 74, 76, | 78 
} | 78, 85, 87 | 
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POLY TRI- 






































- 
POLYETHYLENE 
ETHYL METHYL POL YAMIDE FLUOROCHLORO-| POLYMETHYL | Low MEDIUM HIGH 
CELLULOSE CELLULOSE | (NYLON) ETHYLENE | METHACRYLATE | DENSITY DENSITY DENSITY 
1. Casting Casting | Extrusion T Casting, Extrusion, i] Extrusion Extrusion Extrusion 
; | 
extrusion, two-way stretch, | 
molding orientation 
— + 4 - + 4 — arensiicimonciie 
2. Sheets, rolls, Rolls Rolls Tubing, rolls, Rolls, Rolls, sheets, Rolls, sheets, | “Rolls, sheets, 
tapes | sheets, tapes sheets | tapes, tubes tapes, tubes tapes, tubes 
———— — + - + + - + —_—_— —_—_—_—___— - —_—_—_—_——. 
3. 0.003-0.020 0.001-0.003 | 0.0005-0.010 0.002-0.010 0.005-0.010 | 0,0004-0.010 0.0004 or more 0.0004-0.010 
— > - + - + - - _ > — — + - — - 
4. 28-40 32 60 20 43 | 480 480 } 60 
. 7 . 4 + - a + - - 
5. 24,000 22,500 24,000 T 12,000 23,400 | 30,000 ae 29,500 | 29,000 
— + + - — ——--—— — +— ———- 
6. 1. 14-1.16 1.23 1.08-1.14 1 2.1-2.2 / 1. 18-1.19 | 0. 910-0, 925 | 0.926-0. 940 | 0. 941-0. 965 
—_—— + | } . —+ - — 4+ -- --—- ————EEE —__—__— 
7. 6,800-10,600 4200-9700 | 9,000 | 6, 300-6,600 8,200-8,800 1,350-2,500 | 2,000-3,500 | 2,400-6, 100 
—_—_—_—_—_——_ + _ —t + — —<$<$<$<—$+> or + —_—-— 
8. 25-40 40 Orients | 90-300 4-12 | 200-800 150-650 | 150-650 
—_— + - _ + - _——. — $$ $_$______ 
9. 50-85 1) - | 42 (2 mil film) | - - - if - 
= } + } } inane 4 * anurunnintonilé 
10. 7-3% ~ - | 200-350 - 60-200 50-300 | 15-300 
—— + = - T - > — > a — ae) em —_————— —— 
11. 215-395 “ 1,300 = 340-380 65-575 - - 
; — —- + - . i 
12. >2,700 Good | - | ~ ~ | Very high Very high Very high 
—— + — - ‘ — ——— ~ _ ——$—$$$$_$_____}—_—_ —— 
13. 2.5-7.5 High 1.0-1.5 1 0.00 0. 3-0.4 0-0/8 nil | nil 
e | | } 
— - ~ + + + ~—_—— | _ — 7 — —t SERRE Eee 
14. 4.8-14.2 ~50 20 0.3-1.8 0.00 0.5 | 0,040.08! 1,4” 0.03-0.06 | 0.7” | 0,020.04 0.3” 
} | | 
| | } | | 
—— + —_ + con —_—_—+ + —;— be aa —_ — 
15. 0, 3500" N, 29” CO, 160 | Very - |CO, 12,000/2900" 9,000 990™ | 6,200-3,300 | s80™ 
CO, 7800” CO, 400” O02 2s | low | ©, 1,900] sso” 1, 500 280” | 800-450 | 185” 
N, 1100” 0, 80” (50% R.A.) | | N, 400] 180*| - - 100-50 | 42” 
- + + 4 -_ | +— dhe 4 1 —_ 
| 
16. F toP P P E G E E E 
—_— . + + — —— ie - + $$$ 
17. E G E FE G E E E 
—_— _ _ — _ + - > pe _—— oa 
18. G G E T E P T M to G | G G-E 
— + + + — —s — - +. —_——_—_—— $$$ $_— 
19. P G toP b i - G°(60°C) G G (80°C) 
a a sapevemneitaglinnsiastitinasedadiiitaled tl silane Sr Saoinaihc AO 
20. E Soiuble E toP T E G E | E | E 
ee } 4 | Rael . aX. ————— aan 
21. E G toP E toP E G | E | E | E 
— + - - + + - ~ - - — —~ —— os 
22. G to F Fair - | E E T F-G | F-G | F-G 
—_— + * ———E—E— — — ————————— 
23. 200-250 Dry, 390 180-380 | 300 | 155-190 | 200 220 | 250 
ud : 4 . aa china oar oe: th US 
24. —90 Excellent | —60 ] —80 | Good —S0 —60 | —70 
~—— + — 4 - — 4 
25. 0to-0.7 a si “ “a +10.4 to +10.4 to | nil 
| —19.9 —19.9 
“26. Slow burning Slow Burning | Seif- ij " Nonflammable Slow Slow ie ant Slow Slow 
| extinguishing burning burning burning burning 
27. 0.3-0.6 - | - - 0.1 - ap . 
ee prints, ‘ ial : 4. a RE A nen BES nee DET 
28 Campco (14) | Methocel (27) Cadco (12) Fluorothene Methaflex (61) Arnar (72, 73) Nixon (55) 
Ethocel (27) | Chemiseal (82) (generic) (9) | Seaae(p Olin PE (56) 
Inceloid E(3) | Clopay (18) Triplex (61) | ae o a 3 
Joda E/C (24) | Conolon (2) Trithene (84) | pod SPREE EES 
Sopi (78 | Feition (17 | Cadco (13) Plastic Horizons (@) 
asco ) 0 ) Campco (14) Plicose (62) 
Poota-Hyten(3®) | Clopay (18) Polyfilm (27) 
Nylam (44) Conolene (2) Polyken (48) 
Plastex (58) Conolex (20) Polytex (57) 
Polypenco N Deerfield PE (25) Polython (63) 
(64, 65) Durethene (29) Prestolene (66) 
| Soplasco (78) Extrudo- Film (33) Reet (72, 73) 
Suprony! (64) Fairion (17) Reithene (68) 
Firestone (35) Resinol (1) 
GerP ak (40) Reynolon (71) 
H & R (44) Seilon (77) 
Jodapac (24) Soplasco (78) 
Kathaeron (72, 73) Spunglow (72, 73) 
Layfiat (61) Tech Tape (79) 
Metaplene (49) Thermolene (20) 
Midlon (50) Vis queen (84) 
SA ee ne Natvar (54) 
29. 3, 7, 14, 24, 27 7, 13, 14, 17, 7, 37, 61, 78, 7, 61, 74, 78, i, 5, 7, 9, 12, 13, 14, 15, 17, 2, 22, 24, 25, 27, 
27, 50, 55, 78 18, D, %, 4, 84, 86 85 28, 29, 32, 33, 35, 40, 44, 48, 49, 50, 54, 55, 56, 
58, 60, 64, 65, 57, 59, 60, 61, 62, 63, 66, 68, 71, 72, 73, 74, 76, 
78, 82 78, 79, 83, 84, 85, 86 























FILMS CHART 














































































































POLYESTER POLYTETRA- 
NEA POLYVINY 
eo POLYPROPYLENE| (POLYETHYLENE | .. Do'vetren | _ FLUORO- POLYSTYRENE a 
PLASTIC BAS TEREPHTHALATE) ETHYLENE 
1. Method of processing Extrusion Casting, Extrusion Skiving, Casting, Oriented Casting 
extrusion casting, extrusion 
extrusion 
2. Forms available Sheets, rolls, Sheets, rolls, Rolls Sheets, tapes, Rolls, sheets Rolls, sheets Rolls, sheets, 
tapes tapes tubing tapes 
3. Thickness range, in. 0.0005 and up 0.00025-0. 0075 0.00 15-0. 0075 Up to 0.010 0.0004 and up 0.001-0.020 0.0005-0.012 
4. Maximum width, in. 60 50-55 54 38 40-54 43-60 54 
5. Area factor* 30,900-31,300 20,000 20,600 12,800 26, 100 26,100 21,600 
6. Specific gravity 0. 885-0.9 1. 38-1.39 1.34 2.1-2.2 1.05-1.06 1.05-1.06 1.21-1,31 
7. Tensile strength, ” p. s.1 4,500-10, 000 17,000-23,700 8,500 1,500-4,000 7, 100-12, 100 8,000-12,000 4,000-10,000 
& Bicagetion,” percent over 200 35-110 4 100-350 3-40 3-20 180-600 
9. Bursting strength, 1 mil ce: 4-40 * eatin ined ” 
thickness, Mullen points = 
10. Tearing strength, * gm. 32-1,750 10-27 - 10-100 25 6-25 250-800 
11. Tearing strength, “Ib. /in. “ 650-1,740 - - 270-495 270-495 g 785-890 
12. Folding endurance’ Very high 20,000 = me eS a 
13. Water absorption, © 0.005 or less <0.5 0.5 0.00 - 0.04-0.06 80 
24 br., percent ee a 
0. a .1 _ . . . 0" 0.5-0.7 4.0 0.1 
14, Water vapor | 06 0.05-0, 1S(MP) 0.0 0.5-0.7 6. 5 A il 
permeability 8.0 1 er ee 
‘ u ion 
15. Permeability to gages, = ws = - ~ - Air 105*| 60" | co, 200 
107 g-/24 be. /m.*/mm. “9 mon th an 950 O2 120 
thick. /em. Hg at 21°C., 2 . 2 2420, | -_ (S0% R.H.) 
O% R.H. N, 49.5") 40” 
©, 310")210 
Resistance rating’ 
16. Strong acids E G G E a G G P 
— 4 - > -~-— — —— 
17. Strong alkalies E G M E E E P 
18. Grease and oils G E E G G E 4 
——— ——-— — +— —— ———}- - — — 
19. Organic solvents G G b J E to P E to P E . 
20. Water E FE B 2 Se a Ee hole 
- $f 2 Ce - — _ -_ 
21. High relative humidity B E E E E E P 
22. Sunlight F to E M G E G to F G to F ER ER: 
Se SS. . Le Re Se e+. 5 A: Sead snes “ — 
23. Resistance to heat,” oF, 190-220 300 170-220 ] 500 175-200 175-220 G 
than te eS. a f or aa eeepc q <A EE A ST anid 
24. Resistance to cold;” °F. 60 —80 —40 <-130 —55 -60 - 
fa ye ee oe ee abe a) ae 
25. Gap GerGaion <0.5 eo dimensionally = —4.6 to —37.4 —3,2 
at 100°C. for30 min. ,“% stable substrate) 
26. Flammability ; Slow Slow burning to Self-extinguishing Nonflammabie Slow burning a Slow burning Slow burning 
burning Self-extinguishing : 
27. Burning rate, in. /sec « - - - - te - 0.8-0.9 
28. Trade designations of Conoprene (20) ~ Melinex (47) Videne (42) Cadco (13) Cadco (13) Polyflex 100 (61) | Inceloid (3) 
films (see list of manu- Midion (50) Mylar (28) Polypenco T Campco (14) Styroflex (54) Mono-Sol (52) 
facturers on page 630 Nixon (55) (64, 65) Dielect A-9 (26)} Styrofoil (12) Reynolon (71) 
for key to numbers in Olefane (%) Scotch (51) Joda P/S (55) Trycite (27) 
parentheses) Proplene (49) Teflon (28) Midlon (50) Visolyte (84) 
Seilon (77) Nixon P/S (55) 





Soplasco (78) 





29. Mi 





sors of films (numbers 
refer to list on page 630) 








7, 8, 14, 20, 49, 
50, 51, 54, 55, 71, 
77 








28, 47 


42 





7, 21, 23, 51, 64, 
65, 78, 82 








7, 13, 14, 24, 26, 
27, 50, $5, 59, 
74, 75, 77, 85, 
RH 





7, 12, 27, 50, 54, 
61, 78, 84 








3, 7,52, 71,78 





*Footnotes are on p. 630 
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FILMS CHART 

















= 
VINY . | 
POLYVINYL CHLORIDE ta niin PP RUBBER VINYL- 
4 ol CHLORIDE CELLULOSE HYDRO- NITRILE 
Rigid Nonrigid Rigid + Nonrigid COPOLYMER (CELLOPHANE) CHLORIDE RUBBER 
7 1. Calendering, Calendering, Calendering, extrusion, casting | Calendering, Extrusion Casting Casting, 
casting, casting, casting, into bath extrusion 
extrusion extrusion | extrusion 
a - + - : ——— —— ———— — — —————$ 
2. Sheets, rolls, Sheets, rolls, Sheets, rolls (nonrigid also in Rolls Sheets, rolis, Rolls, sheets, Rolls, sheets, 
tapes tapes | tapes, tubes) ribbons tapes taper, tubing 
= 4 } ae Se ee Sena - 
3. 0.001-0.010 | 0.001-0.010 i 0.001-0.010 | 0.001-0.010 | 0.0005-0.010 0.0009-0.0017 0.0004-0,.0025 0.001-0.003 
—_ + + . - . . — : RAS Sneek nets sinemeeananasaseieets 
4. 54-84 54-84 | 54 | 84 | 40-54 | 60 60 11.5-41.5 
5. 20,000-23,000 | 20,090-23,000 21,000 21,000 16,000-23,000 11,500-21,000 25,000 22,800-23,700 
De aadaae } | : pe ee i tan 
6. 1.35-1.45 | 1.24-1.45 | 1. 30-1.39 1.20-1.35 | 1.26-1.68 1.40-1.50 1.11 1. 18-1.21 
—— , } . = ) se: EMER Nethes Sia wviag inetihiens eermmretaginageniabenities 
7. 7,000-10,000 1,400-5,600 5,500-8,000 2,000-4,500 | 8,000-20,000 7,000-15,000 3,500-5,000 2,500-4,000 
pene + - —_' a eS a — rer 
25 | 150-500 | 2-10 / 150-500 20-140 10-50 200-800 250-500 
+ 
= } 4 : Bens) ate Oe spaniel ' waitin 
a 30-40 20 | = | 20 | 25-35 55-65 Stretches - 
— + + ~ — —————EE pe — 
10. 10-700 | 60-1,400 i 10-30 30-1,400 10->100 2-10 60-1,600 200-960 
11. 110-490 110-490 = - | 80-465 110-515 - 
12. - | - | = | = | >500, 000 ~ 250,000 Very high 
13. Negligible Negligibie Negligible Negligible 45-115 5 Negligible 
be -. | a SEE AO SOI 8 
14. 0.35-2.0 0.25-2.0 - / 0.23 / 0, 1-0. 3 1.4-2. 7(NMP) 0.007-0.23 - 
| 0,.008-0.03(M P) 
~ + , . - - = Se See en - — 
15. CO, 970 CO, 970 _ - ICO, 120, 0,95,9%| CO, 3 CO, 288-13, 500° Low 
O, 150 02 150 2.400, 3.8-42.2"| © <0.5 ©, 38-3,250 
|O2 CO, 2 . 
(50% R.H.) (50% R.H.) }(SO7dR. HL IN» 0.13-1.6"| & <0.5 
|Air 0.21-2.6"| 
‘. i i | i : + ‘cihceenie 
16. E E E i E E G G 
oo +4 + + 4 . — = EE SS 
17 E E E s E | EtoG | G G 
18. G G B Mto E EtoG F | E E 
19. ‘ | G P to E 7 P F | EtoG Moistureproof T - te co” a a 
. - : | ~ | fo S___| coating attacked | | ee alan 
20. E E a » B M E E 
a ; , T a eames _ os amine 
21. E F F E E | M E E 
: ; | | 4 . 4 - . ; pment 
22. G G G | G | G | G / F M 
_ _ ’ + = _ = — ———— 
23. 150-200 150-200 Fair | 150-200 \1 50-200( dry); 300( wet) 300 | 180-205 | 200 
sa } > way 
24. ~—50 —50 Good | Good —25 to —50 Good —20 | 32 
- ; i t es 4 peanerremaeec 
25. +4.2 to —9.5 4.2to-9.5 | _ _ | ~ —0.7 to —3.0 - _ 
| | 
26. Slow to self- | Slow to self- | Slow burning to self-extinguishing | Self-extinguishing Slow burning ‘ Seif- ” Slow buming 
extinguishing extinguishing extinguishing 
27 0.21.7 0.2-1.7 - | - - 0.7-2.3 - - 
" | 1 3 5 aa 
28. Rigid i 
Arnar (72, 73) Reet (72, 73) Arar (72, 73) Amar (72, 73) | Arnar (72, 73) | Avisco Pliofilm (42) Arnar (72, 73) 
Bakelite (81) Resproid (70) Bakelite (80) | Bakelite (81) | Pantex (57) | cellophane (4) | Randfilm (67) 
Clopay (18) Rucoam (75) Col-O-Vin (19) |  Col-O-Vin (19) |  Randfilm (67) du Pont | Reet (72, 73) 
— a Seilon Lay Joda PVC (24) Condulon (59) | Reet (72, 73) | _ cellophane ( 28) 
ol-O-Vin (19) Soplasco (78) Nixon Vine-L(55 Dorn (43) | Saran (27) | Olin cello- } 
Joda PVC (24) Tolon (80) Pantex (57 Fabr | s W n | h 
Nixon Vine-L(55) Velon (35) —o |lUOUeee |) eae 
Pantex (57) Wopevin (87) Reet (72, 73) } Fabtex (18) 
Non-Rigid Resproid(70) | Krene (81) 
Arnar (72, 73) Randflex (67) Rucoam (75) |  Pamtex (57) 
Bakelite (81) Reet (72, 73) Seilon (77) | Raendfiim (67) 
Bishop (elect. Resiloid (31) Soplasco (78) | Reet (72, 73) 
cond.) (9) Resinite (11) Tolon (80) | Resproid (71) 
Boltaflex (10) Resproid (70) Velon (35) | Revelry (80) 
Breeth-ees (67) Reynolon (71) Vinylite (15) Reynolon (71) 
Clopane (18) Rucoam (75) Wopavin (87) Rucoam (75) | 
Col-O-Vin (19) Soplasco (78) oP 
Coveray (18) Spunglow (72, 73)/ Soplasco (78) | 
Dom (43) Syntilon (59) Syntilon (59) | 
Fabray (18) Tolon (80) Tolon (30) 
Fabtex (18) Ultron (53) i Vinylite (81) | 
Fashion (39) Velbex (12) ; Vinylite (15) | 
Ger-P ak (40) Velon (35) Wataseal (45) 
Hyben (6) Vinylfilm (42) } avin (8 / 
Koroseal (41) Visten (84) _ ” 
Mono-Sol (52) Vitafilm (42) 
Naugehyde (83) Vitalon (42) | 
Pantex (57) Vylene (31) 
Prestoflex (66) Wataseal (45) 
Randfilm (67) Wopevin (87) 
2%. 7, 12, 15, 19, 24, 2,6,7,9, 11, 12, 7, 15, 19, 24, 35, 7, 15, 18, 19, 43, 7, 27, 57, 67, 72, 4, 28, 56 7, 42, 78 43, 67, 71, 72, 
q ’ 35, 43, 55, 57, 70,| 15, 18, 19, 28, 29, 43, 55, 57, 70, 72, 45, 57,59,67,70, 73,75, 84 73, 78 
‘3 72, 73, 74, 75,77,| 31, 35, 39, 40, 41, 73, 74, 75, 77, 78, 71, 72, 73, 74, 75,1 
78, 80, 81, 85,86 | 42, 43, 45, 52, 53, 80, 81, 85, 87 76, 78, 80, 81, 83, 
57, 59, 66, 67, 70, 85, 87 
71, 72, 73, 75, 76, 
| 78, 80, 81, 84, 86 
Bie te . 












LIST OF MANUFACTURERS AND PROCESSORS OF FILMS* 





L Allied Resinous Products, Iac., 525 W. Adams St., 43. Gordon-Lacey Chemical Products Co., Inc., Maspeth, 
Conneaut, Ohio L.L, N. Y¥. 
2 American Lucoflex, Inc., 500 Fifth Ave., New York 44. H& R Industries, 344 E. Walnut St., Nazareth, Pa. 
36, N. Y. 45. Harte & Co., Inc., 16 E. 34th St., New York 16, N. Y. 
3 American Products Mfg. Co., 8127 Oleander St, 46. Hyben Plastic Fabrics, Inc., 201 E. 146th St, 
New Orleans 18, La (0.5 to 3 mils) New York 51, N. Y. 
4 American Viscose Co oh — Bane 1617 Pennsyl- 47. Imperial Chemical Industries Ltd, Milbank, London 
vania Bivd., Philadeiphi S.W. 1, England 
S Amos Packaging, Div. of he} Com., 48. Kendall Co., 309 W. Jackson Bilvd., Chicago 6, Lil. 
Edinburg, Ind 49. Ludlow Plastics, 145 Rosemary St., Needham Hts. 
6& Associated Rubber and Plastic Corp., 2780 P ark 94, Mass. 
Ave., New York 51, N. Y. 50. Midwest Plastic Products Co., 1801 Chicago Rd., 
7. Auburn Plastics Inc., 511 Fifth Ave., New York Chicago Heights, Ill. 
17, N Y. 51. Minnesota Mining & Mfg. Co., 900 Fauquier Ave., 
& AviSun Com., 1608 Walnut St., Philadelphia 3, Pa St Paul 6, Minn. 
9. Bishop Manufacturing Com., 10 Canfield Rd, 52. Mono-Sol Corp., 407 County Line Rd, Gary, Ind. 
Cedar Grove, N. J. 53. Monsanto Chemical Co., Plastics Div., Springfield 2, 
10. Bolta Products, Div. of The General Tire & Rub- Mass. 
ber Co., Lawrence, Mass. 54, Natvar Com., 211 Randolph Ave, Woodbridge, N. J. 
11, Borden Chemical Co., The, Div. of The Borden Co, 55, Nixon-Baldwin Chemicals, Inc, Nixon, N. J. 
Resinite Dept., Santa Barbara, Calif, and North 56, Olin Mathieson Chemical Corp., Film Div., 655 
Andover, Mass. Madison Ave., New York 21, N. Y. 
12 BX Plastics Ltd, Hingham Station Ave., Chingford, 57. Pantasote Co., 26 Jefferson St, Passaic, N. J. 
London E.4, England 58 Plastex Process Co., 230 W. Passaic St., Maywood, 
13 Cadillec Plastic and Chemical Co., 15111 Second =! 
Ave., Detroit 3, Mich. 59. Plastic Film Co., Inc., Plainfield, Conn. 
14, Cope Div., Chicago Molded Products Corm., 1020 60, Plastic Horizons Inc., 1 Erie St, Paterson, N. J. 
Kolmer Ave., Chicago 51, IL 61. Plex Com., P.O. Box 1019, Hartford, Conn. 
15. Canedien Resins & Chemicals, Div. of Shawinigan 62 Plicose Mfg. Com., 71-77 Box St, Brooklyn 22, N. Y. 
< On Gun 600 Dorchester St. W., Montreal 63. Poly-Plastic Pmducts, Inc., 2 Fourth Ave., Paterson 
Ld 4, N. J. 
16. Celanese Plastics Co., Div. of Celanese Corp. of 
America, 744 Broad St., Newark 5, N. J. 64. wy ooo Pennsylvania, 2140 Fairmont Ave., 
17, Chippewa Plastics, Inc., Chippewa Falls, Wie 65. Polypenco, Inc., 2150 Fairmont Ave., Reading, Pa 
18, Clopay Corp., te Products Div., Clopay Sq, 66, Presto Plastics Products Co., Inc, 11 E. 26th St, 
Ohio New York 10, N. Y. 
19, Columbus Coated Fabrics Com., 7th & Grant Aves., 67. Rand Rubber on Summer Ave. & Halsey St., Brok- 
Columbus 16, Ohio lyn 16, _ 
20. ae vag Soy Inc., Flexible Packaging Div., 68 Reliance Plastic & Chemical Com., 110 Kearney St., 
21. Conti Men 1-Di d Fibre Co., Newark, Del ie) Reninte te Dept ~~ Borden Chemical Co. (see No. 
22. Contenr Retraction Co., 517 Fayette Ave., Mamaro- : . 
neck, 7 
23, Crane Packing Co., 6400 Oakton St,, Morton Grove, - Rewpee ny Bit of The General Tire & _.°" 
24. Devis Plastics co, Soest: Gelinter &:thitedy'avee., 71. “Soe Co., Plastics Div., P.O. Box 128, 
Arlington, N. J. 
as. Deerfield Plastics Co., Inc., 271 Main St, South 72. a Inc., 1299 W. Broad St., Stratford, 
Deerfi oe, 73 Ross & Roberts Sales Co., Inc, 350 Fifth Ave, 
26. Dielect Inc., Fords, N. J. ¢ New York 1, N. Y. % 
27. Dow Chemical Co., The, Midland, Mich. 74 Rotuba Extruders, Inc., 437 88th St., Brooklyn 9, N. Y. 
28. du Pont de Nemours & Co. (Inc), E. L., Film Dept, 75. Rubber Com. of America, New South Rd., Hicksville, 
a: ‘Deshetelnens ., ne, 7001 ¥ 60th St. ee ee 
° ’ Gc, nd ’ 7 ’ b 
Chicegs 38. Iil.; 7. Vitee St, Los 4 — Amy em Corp., 3218 Pittston 
es, Calif . Seiberling Rubber , Ple v., Newcome 
30. Eastman Kodak Co., Rochester 4, N. Y. we Ohio = eettes sae ame 
31. es a a Fabrics Co., 261 Fifth Ave, New York 78 Southern Plastics Co, 408 Pendleton St., Columbia, 
» 2. as CG 
32, on. Inc., 3232 W. El Segundo Bivd., Hawthome 79. Techaleal Tape Distributing Co., Inc., New Rochelle, 
33, Extrudo-Film Com., 36-35 36th St, Long Island City 80. ae... Div., The General Tire & Rubber Co., 
6, N. ¥. 607 Medison Ave., Toledo 3, Ohio 
34. Farbenfabriken Bayer A. G., Leverkusen, Germany 81. Union Carbide Plastics Co., Div. of Union Carbide 
35. Firestone Plastics Co., Pottstown, Pa Com., 270 Park Ave., New York, N. Y. 
36. Foster Grant Co., Inc., Leominster, Mass. 82 United States Gasket Co., Plastic Div. of The 
37. Garlock Packing Co., Palmyra, N. Y. Garlock Packing Co., 602 N. 10th St, Camden 1, 


38. General Plastics Corm., 1400 N. Washington St, 


N j. 

Marion, 83. United States Rubber Co., 1230 Ave. of the Americas, 
39. General Tire & Rubber Co., Pennsylvania Div., New York 20, N. Y. 

Jeannette, Pa. 84. Visking Co., Div. Union Carbide Com., 6733 W. 
40. Gering Products Inc, N. 7th St. & Monwe Ave., 65th St., Chicago 38, LIL 

Kenilworth, N. J. 85, Waljohn Plastics, 437 88th St, Brooklyn 9, N. Y. 
41. Goodrich Co., The B. F., Akron 18, Ohio 86. Westlake Plastics Co., Lenni Mills, Pa 
42, Goodyear Tire & Rubber Co., Akron 16, Ohio 87. Worbla Ltd, Papiermuhle-Berne, Switzerland 






*The values reported in this chart are only for filme up to 0.01 in. in thickness. The information was obtained from vari sources. 
Special gredes of these materials may be obtained which exce! in some perticuler property. Manufecturers should be consulted for addi- 
tionel or specific information or for new uses of their materials. 


Saas Sm Rely D> 90 20 18 § 08 GE.084 20.) Cdetmces. Figures may vary with resin plasticizer ratio. PaSTM D882, procedure B. 






































°asTM D774. test. Figures represent pull required to continue tear of 1 mil thick film after sfarting. Force required to start 
is too high to measure on same equipment and theref. is not liy det ined “SPI-ASTM D1004, static-weighing method. 
a hased aioe adiaines eatin on aera oe Tester, uniess otherwise noted. “ASTM D570. "ASTM D697; values are in 
/mm, thickness /cm. Hg at 25°C. ‘ode for rating: E = Excellent, G = Good, M = Moderate, F = Fair, P = Poor. 
aliphatic and petroleum hydro Except H780,4 and HNO3. ‘Except NH,OH. “Except ketones and esters. "Except 
chlorinated solvents, hetence, acters, and het ic hydrocarb "Except hy drocarb and chiori d solvents. ’These composi- 
tions are the th lasti ‘terial tint Gradually became softer as the tone ture i The maximum and minimum service 
t ture will 4 d on f la of material, design of part and service conditions such as of str ing, humidity, etc. Require- 
ments for resistance to heat and end cold ahould be idered as ial probi Where a range of values is given in the chart, the low 
value is the limiting t ture for and the high value for intermitt . ASTM D1204. "Paragraph 4.10 in 








Commercie! Standard ©8192-S3. "Grame/24 hr./100 aq. in. at 100°F. and 90% relative humidity. te0./24 hr./100 sq. in. at 25°C. and 07 

relative humidity. “ec./24 hr./100 sq. in./mil thickness atmosphere at 25° C. * Water vapor perm. in gm./100 sq. in.-mil thickness—24 hr. — 
atmosphere. “Perm. to gases in cc./100 sq.in.-mil thickness—24 hr.—atmosphere. “ASTM DS70-42 in gm. /sq.in./24 he. on 0.001 butyrate, 
0.001 triacetate, and 0.010 acetate. Determined on i mil film. 
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PROPERTY THE GLIDDEN COMPANY, 900 Union Commerce Bidg., Cleveland 14, Ohio 








Resin Number Glidpol Glidpol Glidpol Glidpol Glidpol Glidpol Glidpol Glidpol Glidpol 
1001, 1012. 1017. 1018. 1019. 1021. 1022. 1032 2002. 3100 
General- High heat Fire semi-rigid; Acrylic 1022 TX. Fast R.T. Flexible series. 
purpose; | distortion; | retardant; modified, Fast R.T. Cure Gel-Kote 
variably rigid. rigid. light cure. Thixotropic resins. 
reactive; stabilized. 
rigid. 








Identity Unsaturated polyester resin 





Viscosity at al 
25° C., cp. 600—1000 | 1500 | 1700 200 600 Thixotropic 
Storage life of resin 4 to 6 months at 77° F. 


seat = sa 100% reactive 
































Storage life of 2 hours to 5 days, depending on 10-90 10-90 2 hrs.- 
treated material catalyst used. inut i 5 days 


Curing cycle Capable of 
Pressure, p. s.i. Contact pressure and up. air dry in 


4hr. Cured 
at elevated 























Temperature, °F. Room temperature to 300° F. depending on resin and catalysts. 





Time, min. 1-120 depending on temperature, catalysts, and resin mass. 


temperatures 
(200-300° F.) 
in 


2 to 15 min. 











EMERSOM AND 
PROPERTY GENERAL ELECTRIC COMPANY, 1211 N. Olive St., Anaheim, Coiif. (see also p. 640) CUMING, INC. 


Canton, Mess. 


Resin number AR401 AR403 AR455 AR458 AR463 AR493 AR1075 Eccomold L 65. 
Low elec. loss 


























Identity Unsaturated polyester resin Cross-linked styrene 
eo, at 3000—4000 | 2000—3000 200—335 200—335 Thixotropic 2000—3000 | 5000—7000 1000 cps. 


No catalyst, refrigerated indefinitely No catalyet, 
Ghesage life of cenia No catalyst, room temperature: 4 mo. (min.) Indefinitely. 

















Resin content as 
applied, % Dee 


treated ne With 1% benzoyl peroxide 4 days at room temperature 








Curing cycle 
Pressure, p.s.i. Contact to 300 (or beyond if desired) 


° Matched-die molding and leminating: 230-260. 
Temperature, F. Also room temperature cure with accelerators. 








Time, mi Heat cure: 1-30 depending upon temperature and conditions. Room 
ones temperature cure: 5 min. to several hours depending upon conditions 











JILUD SUISOY Suljzeuiwie |] sinsSseid-MO7} 





PROPERTY SHERWIN-WILLIAMS CO., INDUSTRIAL DIV., 101 Prospect Ave., Cleveland 1, Ohic 





—_ 


Resin number Dyog Dypol Dypol Dypol Dypol Dypol Dypol Dypol 
Vso VA1 vVs5s9 V A3 Vv59 V AS V59 V AG vs9 V A7 vs9 Vv 10 VS9 V A300 








Identity Rigid, Acrylic, Premix Acrylic, Applicator Rigid, 
light light polyester light polyester 1 
stable stable stable resin purp 
polyester polyester polyester medium 
viscosity 
polyester 
resin 

















Methyl Methyl Styrene Styrene 
methacrylate methacrylate 
styrene 





ged * 250—375 200-300 2700~3600 | 400~s00 500-885 | 1760-2270 





























Storage life 3 to 6 months at 77° F. 
of resin 








Curing cycle 


Pressure, p.s.i. Contact and up 





Temperature °F. Room temperature cure: 5 min. to several hours, depending on catalyst conditions. 





Time, min. Heat cure: 30 sec. and up, depending on catalyst and diti 


7 
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PROPERTY 


INTERCHEMICAL CORPORATION FINISHES DIVISION, 1754 Dane Avenue, Cincinnati 7, Ohio 





Resin number 


1C-420-2 1C-382 Ic-401 IC-766 1C-625 1C-636 1C-638 





Identity 


HV rigid, 
light stable 


HHDT 
rigid 


Flexible Rigid, 


fast cure 


Rigid, 
chemical- 
resistant 


FR 
Polyester 


Rigid, 


non-volatile 








Viscosity at 


45,000-75,000 300 600-700 2100-2700 2100-2700 





45,000 























60° F.: 912 mo.; 75° F.: 4-6 mo.; 85° F.: 2-3 mo. 





Styrene 30 } Styrene 22 Styrene 30 } Styrene 30 Styrene 35 i Styrene 30 (| Styrene 25 





Catalyzed with 1% benzoyl peroxide: Room temperature: 35 days; at 100°F. 24 hr. 





0 to 500 





Room temperature to 300, depending on the catalyst system and amount of resin and pressure 








1 to 30, depending on temperature, catalyst system, and amount of resin. 








PROPERTY 


INTERCHEMICAL CORPORATION FINISHES DIVISION, 1754 Dana Avenue, Cincinnati 7, Ohio 








Resin number 


Ic-970 1C-1241 IC-1390 IC-1400 | IC-1526 IC-1557 IC-1560 IC- 1666 IC Thixo 


Neutral Color Gel 
Thixo Gel Coats 


Coat 


IC Color 
Concen- 
trates 





Resilient 
non- 
volatile 


Resilient | Resilient 
high tensile 
good hot 


strength 


Resilient 
polyester, 
fast cure 


Rigid, 
fast cure 


Rigid, 
fast cure 


High temp- 
erature, 
fast cure 


Resilient | Pigment 


colors 





Viscosity at 
28°C. cp. 


60,000 2400 900-1100 7 000 «| 2100-2700 2100-2700 90 KU 

















Storage life of resin 


60°F. 
7S°F.: 
8s°F. 


60°F.: 9-12 mo.; 75°F.: 4-6 mo.; Limited 


85°F.: 2-3 mo. 


60°F.: 
9-12 mo.; 
75°F.: 
4-6 mo.; 
85°F.: 
2-3 mo. 





| 
| 
| 
| 





Styrene Vinyl- 


toluene 30 


Vinyl- 
toluene 35 


Styrene 30 

















Styrene 30 | Vinyl- | 


Styrene 30 
| toluene 30 











Catalyzed with 1% benzoyl peroxide: Room temperature: 3-5 days; at 100°F., 24 hr. 





0 to 500 





Room temperature to 300, depending on the catalyst system and amount of resin and pressure 








Same as 
IC-947 


Same as 


1 to 30, depending on /|3/4-1% hr. | 1 to 30, depending on temperature, catalyst 1-3 hr. |3/4-1% he. | 
1C-947 


temperature, catalyst system, and amount of resin. RT. 
system, and amount | 


eG oe tT et el 








PROPERTY 


SCOTT BADER & CO., LTD., Wollaston, Wellingborough, Northamptonshire, England 





Resin number 


Crystic 
189 LV, 
189 MV, 
189 HV 
water and 
chemical 
resistant 


Crystic 212 | Crystic 300 | 
Hot matched- | Self 
metal | extinguishing 
molding | 


Crystic 
191 LV, 
191 MV, 
191 HV 
Translucent 
sheeting 


Crystic 195 
Transparent 
sheeting 


Crystic 196 
Contact 
molding 


L 


Crystic 198 
Heat 
resistant 


Crystic 
Pregel 17 
Modifying 

resin 


| | 
a VES a 





Identity 


Unsaturated polyester 





Viscosity at 
25° C., op. 


191 LV 
325-375 
191 MV 
800-1000 
191 HV 
3500-4500 























Storage life of resin 


6-12 mo. at 68° F. in the dark 





Resin content 
as applied, % 


100% reactive 





Storage life of 
treated material 





Curing cycle 


Pressure, p.s.i 
Temperature, or, 
Time, min. 





Contact to 100 or higher 





Room temperature to 270, depending on catalyst or catalyst-acceleratcr system 











formulation and content 





1 to 10 for hot curing; 15 to several hr. for cold curing, depending on catalyst lerat 
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PROPERTY | 





























PITTSBURGH PLATE GLASS CO., Research and Development Center, Springdale, Pa. 


































































































































































































Resin number Selectron 5000 | Selectron 5155 | Selectron $119 | Selectron 5834,| Selectron 5835 | Selectron 5140 | Selectron 5158 | Selectron 5200 
| series. Rigid Light Room temp. 5809, 5807A | Two-pot spray- Premix Preform | series. 
| general use | stabilized curing Room temp. able, room molding flexible 
| curin; temp. curing 
EES § aerate Ba cien. 
Identity | Unsaturated polyester resins 
— — as 
osity at 50-100, 000 . 
ao > |__ Adjustable | 2,500 | 625 be Thixotropic | Thixotropic 2500 | 2500 | 50-2,000 
Storage life of resin 40° F.: over 1 yr. No catalyst in dark: 77° F.: over 4 mo. 150° F.: 5 or more days depending on resins 
Resin content } | T 
35-80 ™ 60- | 7 -7 + 50-70 
Ts eaoiied, % 75-85 75 | 60-75 60-75 12-35 55-70 
—<—<$<$<$<$<<——<$ $$ _} — —-+—_—_ 
Storage life of Room temp. Tes: 48 hrs. @ 77°F. 2days @77°F. 0.1-5 hr. 7 days with 20 hr. 2 days 12 hr. -7 days 
treated material 12 hr. - 21 days | with benzoyl | with benzoyl | with methyl benzoyl at 100° F. at 100° F. with benzoyl 
with benzoyl peroxide peroxide; ethyl ketone peroxide, peroxide 
peroxide 0.1-5 hr. peroxide 7 days with 
depending | with ketone DMA 
| on resin + peroxides 
Curing cycle ex | oe Po er cs 
Pressure, p.s.i. | Pre- Pre- 
form mix Contact to 300 50-2000 Contact to 300 
0-300 50-2000 
Temperature, ° F. | 140-250) 325 Max. 140-250 Room temp. to] Room temp. to| Room temp. to 230-320 180-280 180-250 
depending on 180 180 180 
L catalyst 
—E 
Time, min. | 1-8 1/2-3 1-5 10 min. to 48 hr.| 10 min. to24hr.| 10 min. to8 hr. 0.5-2.0 0.5-15 15-60 
dependingon | dependingon | depending on 
| catalyst catalyst catalyst 
RAE Ele “ES OS ee es 
PROPERTY | ROHM AND HAAS CO., Washington Squore, Philadeiphia 5, Pa, 
= 
——— —— > —————— —— 
Resin number Paraplex Paraplex Paraplex Paraplex Paraplex Paraplex Paraplex Paraplex Pareplex 
P-13. P-43, P-49 P-43HV. P-47. P-433. P-444A. P-446A. P-462. P-463, 
| Flexible Rigid Rigid Semi-rigid Light Light Light Air-curing Air-curing 
| | stabilized stabilized stabilized Thixotropic 
—— EE 4 SE ee 
Identity Polyester — styrene resin Polyester/ Polyester/ Polyester/ Polyester/ 
MMA MMA/ styrene styrene 
styrene resin resin 
ae a = bmn “ee 
ue .o - 340-480 2100-4500 | 58000-77000 | 1400-2600 6600-8700 2800-3500 5000-6500 550-750 600 
eA ee ee Ee 
Storage life of resin | Absence of Light, room tompesstuen, no catalyst — 6 mos. (Refrigeration increases stability.) 
aiitisidipinsintaeiinalin 1 seu 
Resin content 
i ocho % 50 | 70-73 | 80 72-76 74 75 7s 67 60 


Storage life of 
treated material 


























1 - 6 days at room temperature when catalyzed with 1% benzoyl peroxide 





10 minutes or longer, 
depending on concen- 
tration and type of 
catalyst used 




















































































































Curing cycle 
Pressure, p.s.i. Contact to 300 
Temperature, °F. Soarein temperstne to 300° F., depending on type, amount of catalyst and accelerators used as well as on p ing diti 
Time, min. | From 1 min. to several hours depending on type of process 
: est rE ES: 7 
BRITISH RESIN PRODUCTS LIMITED 
PROPERTY | Devonshire House, Piccadilly, London, W.1., England 
“Resin number | Cellobond | Cellobond | Cellobond | Cellobond | Cellobond | Cellobond | Cellobond | Cellobond | Cellobond 
A-2610 A273/30 A 2623 A 2652 A2710 A2531 A250 A 2660 A25917 
General Gel coat Hot setting Wet lay-up Roofing Roofing Chemical Heat Plasticizing 
Purpose resin | resin resin / resin resin | resisting stable resin 
: | i 
eta 8 PR et L Bits 3 aes 
Identity | Polyester/ styrene 
ae , . pony 
_., o | Thixotropic | Thixotropic | 450-900 “. Thixotropic | 125-210 | 80-125 } 1900-2600 | 800-1200 300-600 
<» CD. | | 
nae kere een I | 
Storage life 7 
of resin 6-9 mo. at 77°F., sealed, in the dark 
a titanic too | A Ve PET anal 
pein content 75 75 65 65 | ~ 55 T 70 6 4 70 
&s applied, % | | | | | 
meine — ———— 1 l 
Storage life of About 5 days with 1% benzoyl peroxide 
treated material About 2 days with 1% MEK peroxide or or HCH 
” A - hineateniertinditliiaeds 
Curing cycle 
Pressure, p.s.i. Contact to 300 
Ss id oh ne are 
Temperature, « 2 Room t to 0 250, depending on catalyst 
Time, min. [ Bae oe a 7 ge curing: 3-15 min. 
| Cold curing: %4-6 hr. 
LS, Se aE OnE Osh ee MER 
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es 








AMERICAN ALKYD INDUSTRIES, Broad and 14th Sts., Carlstadt, N. J. (See also p. 641) 
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: Resin number Amester 382 ja itez S02) A ter 622 | A 722 | Amester 722 | Amester 852 | Amester 922 Amester 1159| Amester 1264 
; L.s. 
\ . shea n Re 
Identity Rigid, high | Rigid, high Styrene: Styrene: Styrene: | Fire Flexible Matched- Thixotropic, 
viscosity, | heat distor Casting General- Light Retardant Polyester | metal, room temp. 
Button tion, high buttons purpose stabilized Polyester preform curing, 
molding reactivity sheet resin gum resin 
c. tg To 25,000 1,600 1600 600 600 3000 250 2,000 Thixotropic 
ee 3 mo. 3 mo. 4 mo. 6 mo. 6 mo. 6 mo. 6 mo. 4 mo, 6 mo. 
ty Resin content 100% u ve 
as applied, % seantive 73 70 | 70 70 75 75 75 62 
Storage life of "han 
Seated matecial 1% benzoyl peroxide — 2-5 days 
Curing cycle 
Pressure, p.s.i. Contact and up 
Temperature, -. Room temperature to 280 depending on type and concentration of catalyst and promoter 
Time, min. 30 sec. and up depending on temp » DP , catalyst, promoter, and resin mass 
PROPERTY FREEMAN CHEMICAL CORP., Pt. Washington, Wis., o subsidiary of H. H. Robertson Co. 
: Resin number Stypol 16B Stypol 25 Stypol 4051 | Stypol 407 | Stypol 405 | Stypol 1008 | Stypol 12 Stypol 710 Stypol 912 
; Identity VHHDT VHHDT Resilient HHDT Light sta- Flexible Rigid Thixotropic 
rigid rigid polyester rigid polyester | bilized rigid | polyester isophthalic resin for 
; polyester polyester polyester polyester polyester Rand gun 
Viscosity at 10,000- 600 at 
25° C., op. 20,000 3000-5000 1500-1800 1500-1800 900-1200 2000-2500 600-900 2200-2800 30 r.p.m 
Storage life 77° F.: > 3 mo. 
; of resin 40° F.: > 1 yr. * 
Resin content 
| as applied, % 30 to 60 = 
; 
Storage life of 
| pine. went 77° F.: 5S days, except Stypol 114 which is 2-3 days. 100° F.: several hr. - 
Curing cycle 
Pressure, p.s.i Contact to 100 - 
Temperature, ° F. 180 to 250, depending on catalyst. Room temperature cure possible with p - 
Time, min. 1/8": 3-30 (Stypol 710: 2-30), depending on temperature and catalyst ~ 
: 
PROPERTY MOL-REZ DIV., AMERICAN PETROCHEMICAL CORP., 3134 Colifomia $t., N. E., Minneapolis 18, Minn. 
Resin number Pleogen 1005 | Pleogen 1100 | Pleogen 1300 Pleogen Pleogen 1405 | Pleogen 1501 | Pleogen 1700 | Pleogen 1800 
1300-LS 
Identity Rigid, medium | Rigid, general | Rigid, general | Rigid, light Flexible, low | Resilient for Rigid, high Rigid, 
viscosity for | purpose, hand purpose stabilized for | cost to improve| metched die vi ity hixotropi 
bag and lay-up sheeting, etc. molding overlay resin to prevent 
matched resistance ge 
die molding 
28°C. > iy 650-800 330-380 2000-2500 2000-2500 350 2000-2 500 45,000-75,000 grease-like 
7 
Storage life 6 mo. min. 3 mo. 
Resin content 100% reactive 
Curing cycle 
Pressure, p.s.i. Contact to 500 
Temperature, or, Room tempereture to 250° F., depending on catalyst system 
Time, min. 2 min. to 24 hr., depending on temperature and catalyst system 
PROPERTY MOL-REZ DIV., AMERICAN PETROCHEMICAL CORP., 3134 California St., N. E., Minneapolis 18, Minn. 
Resin number Pleogen 1810-3} Pleogen 1816-4 | Pleogen 1834-2 | Pleogen 1828 | Pleogen 1870-2 | Pleogen 2048-2/| Pleogen 2055-2 | Pleogen 2118 
Identity Rigid, Rigid, thix. Rigid, thix. | Resilient, thix.| Rigid, spray, | Whitegelcoat | Translucent, Fire- 
fast-wetting non-air air-inhibited non-air- thixotropic, for neutral color resistant 
thizotropic, inhibited inhibited gun application gel coat 
hand layup 
wow 500-1100 500-1100 500-1100 500-1100 650-3000 5000-35000 | 5500-42000 900-3000 
Storage life 3 mo. 1 mo. 1 mo. 3 mo. 3 mo. 1 mo. 1 mo. 3-6 mo. 
Resin content 100% reactive 
. Curing cycle 
Pressure, p.s.i. Contact to 500 
Temperature, °F Roow temperature to 250° F., depending on catalyst system 
Time, min. 2 min. to 24 hr., depending on temperature and catalyst system 
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| ATLAS POWDER COMPANY 
_ Wilmington 9 99, Bel, 


Atlac 382. 
Chemical resistant 


nsaturated polyester resin 
(solid) and styrene modified 
‘In 35% styrene: 8000 
In 50% styrene: _500 


Indefinite as ‘Solid; greater 


than 3 mos, 


in liquid form 








at 77 F., 





100 (as supplied) 





Room temperature: 
1 day up to 6 mo. 





Contact to 100 





Room to 320, depending 
on catalyst 





1 min. up to 30 min., 


PROPERTY AMERICAN CYANAMID CO., 30 Rockefeller shasta New York 20, N. Y. 
= +4 — _ — — == = a 
Resin number Laminac Leniase “ flemines Laminac Leniesn | Lavlete Laminac 
4101, 4104, 4105, 4103 4134 4146 4192 4202 4232, 4233 
4106, 4107, 4109, Resilient Flexible Fire Light Non volatile | High heat 
4111, 4116, 4119, resistant stable resistant 
4120, 4123, 4128 
General purpose | 
= | L | ; . + 
| Diallyl | Tri-allyl 
Indentity Styrene modified | phthalate (| cyanurate | 
| modified modified 
"= . : . 4 ‘ : =5 
, i | ; 
28°C. op - 175-25000 2200 300 3500 250 | 13500 | 2500 
F @torage life Greater than 3 mo. at 77° F. 7 
— +. — — — a L - 
Resin content 100% reactive 
Sparen 4 — — ae . = 
Storage life of From hours. to ‘days, depending on type of catalyst, 
treated material catalyst concentration, type of resin, and temperature of storage 
+ — — en es _ poems - — | 
Curing cycle 
Pressure, p.s.i. From contact to several hundred = 
<deaaiteenalal ~ af svinthinressiansalinets vuniiiliedl 
Temperature, ° F. | From room temperature to 300 oe on catalyst-promoter system | 200-300 180-500 
= aumenjetinsametities ae, Sie —4--- cans 
ts From 30 : sec. to 30 min. at het-prose tompesatuse 2-20 1-3 hr. 
| several hours, at room temperature | | 


PROPERTY SYNCO RESINS, 


—= : $ 


_ — +}—_—__+ 
Identity Modified | Phenolic 











Resin number Synco 269 | Grass 274 we 3 Guo 4180 


INC., Bethel, Conn, 


| 


--- + 
Modified | Phenolic 





Synco 350 


Synvaren LP | Synvaren 621 





depending on conditions 





SYNVAR CORP., Wilmington 99, Del. 








| 
4 


Straight phenolic resin 


Synvaren 9203 | 


—E 


; 


Synveren 
9205, 9207 


Modified 


























































































































| phenolic resin | resin phenolic resin | resin | Phenolic resin 
_——o _ + — —— eee $$$ $$ - aE 
| 
i 28° op. “ 250-280 195-315 145-245 100-250 300-500 » | 8000-10, 000 200-300 | 300-500 
+ ee - + —-—— —-- +--+ sini aghimaynelasingiil 
"Storage life Below 50° F.: 6 months minimum 6 months to 1 yea? 6 mo. 6 mo. min. 
of resin | 
fe —— + - —— —_—— —— — a 
Resin content | | 
ao applied, % 30-50 | 30-50 30-50 
~ Storage life of T | Synco 4180: indefinitely long | a pa 
Redined material | Room temp.: 3-12 months sh-if life | 4-6 months Up to 6 mo. 
——_____— — — ——_— $$ ———$_—_$——$———————————— _ _ ——+ ——— ——__—_— 
~ Caring cycle Py } 
Pressure, p.s.i. | SO and up | 50 and up 50 and up 
‘ Temperature, °F. | 280-310 | 300 and up 275-350 
F Time, min. i a Varies with thickness “s Abe Depends on conditions 
PROPERTY CELANESE PLASTICS co., A bIv. OF CELANESE CORP., 744 Broad St., Newark, N.J. 
Resin number | MR-28V MR-28VS MR-3C ] MR-31V Marcothix MR-33C MR-36R } MR-37C |MR-40R | MR-42R MR-455 
| MR-28C | MR-28CS resins MR-33H MR-391 
| MR-28H 1 
— H ‘ 
Identity | Unsaturated polyester resin 
Viscosity at Vv: 50 T Vs: 50 c 300 Vv: 30 | Thixe | C: 2,000 2000 600 2000 | 2000 Thixo- 
2s° c., cp. | & 600 | CS: 600 tropic H: 35,000 tropic 
| H: 8,000 | 
{ Storage life of resin No catalyst, 70° F.: 6 mo. No catalyst, 70° F.: 3 mo. 
Resin content | ; “ep 
as applied, % | 47-78 ” 90-70 
Storage life of | 40°R.: | 40°F: 40° F.: 40° F.: 40° F.: 40° F.: 40° F.: 40° F.: 40°F.: 70°F,: 10 min. 
treated materiel | 1-2 wk. 3-4 wk. 1-2 wk. 3-4 wk. 1-2 wk. 3-4 wk. 2-3 wk. 2-3 wk. 1-2 wk. to several hr., 
° ° ° ° ° ° ° depending on 
70” F.: 70” F.: 70” F.: 70” F.: 70° F.: 70° F.: 70” F.: 70” F.: 70°F.: MEK peroxide 
4-6 da. 1-2 wk. 4-6 da. 1-2 da. L 4-6 da. 1-2 wk. 3-5 da. 3-5 da. 35 da concentrate 
Curing cycle 
Contact Contact 
Pressure, p.s.i. } Contact to 100 or higher to 500 
Temperature, ° F. 200-320 depending on catalyst. Room temperature curing with Marco Accelerators D and E. @-990 
Time, min. 1 to 30, depending on basanites temperature, and pressure 60 to several hr. 
PROPERTY SCHENECTADY VARNISH co., INC., Congress 0 and 9th St., Schenectady, " _N. LY. 
= > ——=<—<——=== = = a << 
Resin number Isolite 703 | Isolite 710 Isolite 720 } Isolite 731 | Isolite 765 Isolite 772 | Isolite 774 | | Isolite 777 | Isolite 750 Isolite 780 
q Potting or | Hand General Rigid, heat | Hand layup and 775 | Resilient, | Resilient, Fire Flexible 
encapsu- layup purpose resistant | and die (| Resilient, medium high retardant | 
lation | | } molding | highimpact,| rigidity rigidity | 
| low rigidity | | 
a 4 4 . i a J = ——— = a 
Identity Polyesters 
} - : : ' acai - woypricibidiaiipdacgiaiidiiiiaa is 
j ! 200- i | 
Viscosity at | 165-200 | 2900-3200 | 2900-3200 | 800-1000 | Thixotropic ping 2700 | so90.2400 | 2100-2300 | 1900-2200 | 2900-8200 
2s° c., o & | | | | | 2400 | é oe Bar TS Ei ee! ee 
LOW-PR 
ESSURE LAMINATING RESINS CHART 635 

















PROPERTY 


NAUGATUCK CHEMICAL, Div. of U. S. Rubber Co., Naugatuck, Conn. 


























Resin number VIBRIN VIBRIN VIBRIN VIBRIN | VIBRIN VIBRIN | VIBRIN 
114, 117, 151 152Ls-4 156, 115A 121 157, 154 159, W943B | X-1109 
152 Semi-rigid Light Matched Flexible Compounded Light wt. | Thixotropic 
SG 1 tomotive Stable die and for hand compounded | for dual 
purpose Premix layup, for hand spray guns 
mol ding. boats, etc. layup, 
High heat | boats, etc. | 
distortion | Pe } 
= ‘ Ae ae 
Identity Unsaturated polyester styrene resins 
T a iy GR Ee 
Viscosity at 114, 117: 300 2500 115A: 1000 60 | ‘Thizotropic 400 | Thixotropic 
25° C., op. 1000 to | 156: 2500 | | 400-1200 | 900-3500 
152: 2500 400 | L | | 
te Pe Rare ers Veit Ses ee © 











Storage life of resin 





Resin content 
as epplied, % 


No catalyst, 70° F.; dark, 1 year; refrigerated, indefinitely 





100% polymerizable 





Storage life of 
treated material 





Cure cycle 


Pressure, p.s.i. 


Temperature, 


PROPERTY 











oF, 





VIBRIN 


1.5% benzoyl peroxide, 25° C., — > 48 hr. 


’ 
aiieoaaee <: 9 anak to 1 me, | Fast cure at room temperature 


Hand squeegee to 300 


Room temperature to 300 


0.5 up depending on catalyst, temperature, promoter, etc. 


NAUGATUCK CHEMICAL, 
Div. of U. S, Rubber Co., 


40 Rector St., New York 6, N.Y. 





Plaskon 920 


VIBRIN Plaskon 911 Plaskon 941 














PLASTICS & COAL CHEMICALS DIV., ALLIED CHEM. CORP. 


| VIBRIN 
’ X-1113 
Light wt. 
| thixotropic 
| for dual 
spray guns 


| Thixotropic 
| 900-3500 



































Resin number VIBRIN Plaskon 951 
135, 136A A-601 D-604, D-805 
Super heat Shellcoating Shelicoating 
resistant 500° F. semi-flexible semi-rigid 
(unpromoted) (promoted) 
Comp ded, filled, ated Rigid; high heat | Rigid; high heat | General purpose; General purpose; 
Identity TAC Type polyester-styrene resins distortion; | distortion; rigid; rapid impreg- 
for spray or brushing. | diallyl phthalate | diallyl phthalate styrene nating; styrene 
== ~ i i as + : 
Viscosity at 135: 2500 . : 165, 000 | 
28° c., =. 136A: 25,000 Thixotropic — > 10000 at 30°C. 10,000 | 700 330 
enti a Sse rea | En : —— eS © ae ee Ce 1 > 
Storage life of resin | = 6 mo. 12 mo. at 70° F. in the dark | 6 mo. at 70° F. in the dark 
| ENS = Sara atl de - i a ws 3 ” oe RS ee iat eS ter , 
Resin content , j 
as applied, % = 60-75 (25-40 inert) - 
ee —— ——— S . ~— — . —— 7 EEE — — . -_ 
Storage life of 10 min. to several hr. at 25° C. © | 5 da. at 70° F. 14 da. at 70° F. 
treated material >48 Hire. ot 25° | with MEK peroxide varied. oO. WY: 2 Os Gt z in the dark in the dark 
a Sie ee SE a Se ESE FALE eRe | eeincenal Se Te ies : 1 Ce eee 
Cure cycle 

Pressure, p.s.i. - Sprey or brush applied Contact and up 

Seo ee oats Fe ee em i ate | 7% “Depends ea catalyst 
° ’ ’ 

Temperature, ~ F. - | 50-100 180-250 180-250 esociesnter eyeten 
Ges Sagar CRG REO Gee RT 
| Depends on catalyst 

Time, mis. | - | 10 to several hr. 1-30 min. =| 1-30 min. a i apunteaatasannien 

—_— ————————— —— — — as = ————ee — —— ——EE 
PROPERTY PLASTICS AND COAL CHEMICALS DIV., ALLIED CHEMICAL CORP., 40 Rector St., New York 6, N. Y. 
Resin number Plaskon 9404 | Pleskon 9411 | Pleskon 9441 | Plaskon 942 | Plaskon 9500 | Plaskon 9510 | Plaskon 9511 | Plaskon 9600 
Identity Rigid; light Rigid; medium Rigid, light General Resilient, high Resilient; Resilient; low | Flexible; high 
stable; viscosity; stable; purp 4 impect; medium viscosity; impect; high 
styrene styrene styrene rigid; styrene styrene viscosity; styrene elongation; 
styrene styrene 
pA a 2200 2700 2200 700 800 2706 800 1000 
Storage life ° 6 mo. at ° 
_- : 4 mo, at 70° F. in the dark 70° F. in dart 4 mo. at 70° F. in the dark 
7 da. at 7 da. at 
Storage life of ° ° ° ° 
Soll hatictel 4 da. at 70° F. in the dark 70” F. in 4 da. at 70° F. in the derk 70” F. in 
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PROPERTY | REICHHOLD CHEMICALS, RCI Building, White Plains, N. Y. 
Resin number Plyophen Polylite Polylite Polylite Polylite Polylite 
169, 5013, 8000, 8001, 8100, 8037, 8237 & 8039, 8051 8063 
| 5025, $592 8006, 8007, 8109, 8016 8173 (resilient) High heat Self-extinguishing 
8008 General purpose, Surfacing resins, resistant 
| General purpose light stabilized non-air inhibited 
Identity | Phenolic resin 100% polymerizable unsaturated polyester styrene resins 
Viscosity at 169: 80-160 8000: 900 8016: 3200 320-1900 8039: 2700 1750-2350 
25° c., cp. 5013: 40-75 8001: 900 8100: 2200 8237: thixotropic -3700 
5025: 150-400 8006: 3200 8109: 400 8051: 3300 
8007: 300 -4300 
8008: 3200 
Storage life | Below 70° F.: 2 mo. 40° F.: Over 1 year 
of resin Below 50° F.: 6 mo. No catalyst in dark: 77° F.: 3-6 mo. 
100° F.: 3-4 weeks 
a | SS SS as ieiihiiintied aba 
he 4 
eee enatent 60-70 60-72 70-72 60-65 70-72 65-72 
as applied, % L | 
ee — +— 
Storage life of | Room temperature: From a few minutes to as much as six months, depending on type of resin, 
treated material 4-6 mo. catalyst or catalyst-accelerator system, and storage temperature 
—_ —--—--- +--- — + ——— ---—-— - ae — 
Curing cycle 169, 5025 & 
Pressure, p.s.i. 5592: 15 & up From contact on hand layup to 300 on preform molding 
5013: 50 & up and 50 to 2000 on premix molding 
Temperature, ° F. | 169, 5025: 275-325 | ” et hee ‘Room temperature to 200 on hand layup; 180 to 280 on 
| 5013 & 5592: matched die molding; 225-325 on premix molding 
| 300-325 
Bt Ee Sr ee -_ 
Time | 169 & 5025: 325°F.: Hot cures: 1 to 30 min. Depending on resin, catalyst system used, 
1/8": 3 min. 275°F.: Cold cures: 30 min. to 10 hr. mass, and curing conditions 
| 1/8”: 20 min. 5013: 
| 1/8": 10-12 min. 
| 5592: 1/8": 20 min. 
ee —y ashen SS ee siiaiaiaieseei 
PROPERTY REICHHOL D CHEMICALS, RCI Building, White Plains, N. Y. 
—————————— ————————————— — — = T 7 
Resin number Polylite | Polylite Polylite Polylite | Epotuf Epotuf 
8120 8166, 8168, 8180, 8204, 8205, 8208, | 8400 6130, 6131, 6160 
Flexible | 8181(vinyltoluene) 8211, 8217, 8224 | General purpose, | 6140 Flexible 
8130 8182 Open lay-up non-volatile 
8183(vinyltoluene) Thixotropic 
Resilient 
Identity 100% polymerizable unsaturated 100% polymerizable. Epoxy resins Epoxy resin 
polyester styrene resins Diallyl phthalate 
monomer 
ates nam erinrscsnseeesilianpitaineptsionseeeiantnnginan tiie amisiaaitdiegilibetenpeseitiaancapiiil 
Viscosity at 8120: 1050-1300 | 8166: 750-1050 8204: 400 150,000 - 180,000 6130: 500-900 1500 - 2000 
25° C., cp. 8130: 600-900 8168: 2700-3700 8205: 525 6131: 4000-5000 
| 8180: 2000-2500 8208: 575 6140: 10000-14000 
| 8181; 2200-2700 8211: 450 
8182: 2300-2600 8217: 1200 
| 8183: 2300-2600 8224: 400 
Storage life 40° F.: Over 1 year No catalyst in dark:| Room temperature: Room temperature: 
of resin | No catalyst in dark: 77° F.: 3-6 mo. 77 F.: 6-12 mo. unlimited unlimited 
| 100° F.: 3-4 weeks 
Resin content | i 100% 
as applied, % | -o | 0-72 0-62 30-70 25-160 reactive solids 
i zeae: Set’ as aie Ses 
Storage life of From a few minutes to as much as six months, depending on type 20 min. to several | 8-10 hours, or more, 
treated material of resin, catalyst or catalyst-accelerator system, and storage temperature hours with some depending on 
hardeners; to unlimi- hardener 
| ted with other types 
ee 
Curing cycle From contact on hand layup to 300 on preform Contact and up Contact and up 
Pressure, p.s.i. molding and 50 to 2000 on premix molding 
Temperature, ° F. Room temperature to 200 on hand layup; 180 to 280 on matched Room temp. to 350 190° F, - 250° F. 
die molding; 225-325 on premix molding depending on and up depending 
curing agent on hardener 
Time | Hot cures: 1 to 30 min. Depending on resin, catalyst system Hot cures: 10-60 min, 250° F. - 2 hrs. 
| Cold cures: 30 min. to 10 hr. used, mass, and curing conditions Coldcures: From less 212) F. - 5-6 hrs. 
than 2 to 4 hours de-| 190° F. - overnight 
| pending on hardener 
PROPERTY B. |. P. CHEMICALS LIMITED, Popes Lane, Oldbury, Birmingham, Eng. 
Resin number | 4110, 4116, 805, 808, 4111 4134 801, 802 7669 
| 4120, 4123, 4128, 813, 817 Chemical Flexible Fire resistance High heat 
800, 803, 804 Thixotropic hand corrosion resistance 
General purpose lay-up resins resistance 
Identity Styrene TAC 
Viscosity at 
sal | 230 - 3800 - 125-175 | 230 | 500 - 1400 6500 
Storage life of resin T Greater than 6 mo. with cool storage. 
Curing cycle ; 
Pressure, p.s.i. Contact or 5- 1120 or higher. 
Temperature, °F. Room temperature to 280 depending on catalyst and promotor used. | 200 - 300 
Time, min. 2-30 at elevated temperatures, up to several hr. at room temp. 
LOW-PRESSURE LAMINATING RESINS CHART 






























































































































































- latte 4 —— 
SHELL CHEMICAL CORP., 
PROPERTY FURANE PLASTICS, INC., Los Angeles 39, Colif. | Plastics ond Resins Div., 
| 50 W. 50 St., New York 20 WN. Y. 
NE —————————— — -— — — = ———— —————————————— 
Resin number Lamojet Fpocast Fpocast Epon 820, 828, Epon 815, 820, 
2D, 2E, 2F 17, 28 | 1001, 1004, 1310 828, 834 
High temperature | 
— +> — — is —_—- —~—- —_—_—_—_—_—_—_—_— - $$$ $$$ ___ 

Identity Furan Epoxy |Epoxy resins - Dry ley- up | Secu resins - Wet lay-up 

aa ——-— Se —- oh 

Gardener viscosity | 2D: 3000 28: 4000 | | 500- 100,000 depending _ 

23° c., cp. 280-508 | 2F: 2500 | 4000 | Can be adjusted on grade of resin 

— - — — - Se Se 
T No catalyst, room temp.: 

Storage life i | Room temperature: indefinite. With catalyst: 

of resin weer 3 year Ores 3 yom See. unlimited 0.5-8 hr., depending on 
} ambient temp. and type 
- catalyst 

—— —4—.—- —-+ — +} — +— — —_—__—_—_——_ 
Resin content | ” i ‘ 5. 
as applied, % i 100 35-60 35-60 25-35 25-50 
—_>—__— _ —_—_—_4—_____ — +—— —_—__—_— —— ore 4 $$$ 
| Dicyandiamide at room 
| temp.: unlimited.m-Phen- | 
pet | ell 1 hour to 1 day Several hours Approx. 30 days | ylenediamine and Curing | i-8 _ a = 
= - } «gent Z at room temp. 2- | ne °@ 
| + wk.; at 40° F.: 6 mo. | 
—E 4. _ a — = a — 4 -_ — — EE ——e =o — — —_ —E 
Curing cycle | 
Pressure, p.s.i. | Contact | Contact and up Contact end up 
Clem ae eee oie ak = : + ee he one 
Temperature, ° F. Room temperntase T Rese temperature Start at "300-350 | 225-350, depending upon ‘60-350, depending on 
L | Overnight at 400 curing agent curing agent 
Time, min. - 2D: 16 hr. 2E: 20 hr. Overnight tex depending on cure 10-60, up to 2 days for 
2F: 20 hr. | j=. and curing agent 60 - 80° F. curing 
— | ro ee - . = sustenematnalill 4 — 
PROPERTY SPECIALTY RESINS co., 2801 aaa Read, pa Colif. 
Resin number DurOpol = =—si‘d|(Ct~Ct*~*éi Opel "_ DurOpol DurOpol 190 ~ DurOpel 
104 109 120 190°C. heat distortion 2894 CW 
| | Fire resistant | temp. Light resistant Cold cure resin 

Identity | Polyester-styrene | Polyester-styrene | Polyesterstyrene Polyester-styrene ~ Polyester- styrene 
1 4 } 

. —+ + + pe | ee 

~~ sell | 2500 - 3200 900 - 1300 800 - 1200 1750 - 2300 600 - 800 

“+ } i | 
ictal eS Se! ee ic i a vA 

fet i pate | 70° F., dark: 75° F., dark: 75° F., dark: 70° F., dark: 70° F., dark: 

of resin | >3 mo; 105° F., >4 mo.; 108° F., >4mo.; 105°F., | >3 mo.; 105° F., >3 mo.; 105° F., 

dark: 14 days dark: 14 days - dark: 14 days | dark: 14 days dark: 14 days 

Resin content ra 3 i} f ™ . 

as applied, % | ™ | 

i Se, aa ieion lesdetidnion . SS eS 
70° F.: 36 he. 75° F.: 24 hr. 75° F.: 30 br. | 70° F.: 36 ‘he. 

Storage life of | ° ° | 

a cee 100° F.: 6 hr. 105° F.: 10 he. 100° F.: 15 hr. 100° F.: 6 hr. — 

— — | (1% benzoyl peroxide) ) | 1% bens (1% benzoyl peroxide) | (1% benzoyl peroxide) | (1% benzoyl peroxide) | 
Curing cycle } | | 
Pressure, p.s.i. Contact and up | Contact and up | Contect and up Contact and up Contact and up 
Temperature, oF, Room temperature to 275, depending upon catalyst and promoter used 
Time, min. 1/16":2 ‘| 1/8": 15-20 1/8” : 20-30 1/8": 15-20 | Depends on temp. and 
1/8": 4 1/4"; 30-40 1/4": 40-50 1/4": 30-45 | amount of catalyst 
1/4": 8 1/2": 45-55 | 1/2": 60-70 1/2": 45-75 
(at 50 p.s.i.) (at 30 p.s.i.) _ (et 30 p.s.i.) (contact to 50 p.s.i.) 
PROPERTY DUREZ PLASTICS DIV., HOOKER CHEMICAL CORP., Walek Rd. N. Denensinbis N.Y. 
(see also p. 639) 

Resin number Hetron 31 Hetron 32A Hetron 72 Hetron 92 Hetron 93LS Hetron 353 Hetron 354 
Resilient, tough, | Resilient, automotive, Rigid, chemical | Rigid, general | Light stabilized | (Hand lay-up; pre- (Spray lay-up 
molding, potting matched die resistance, high purpose accelerated; type; 

heat distortion thixotropic, rigid) thixotropic, 
_figid 

Identity Fire resistant, unsaturated polyester resins, styrene monomer 
waa 1500- 1800 | 2100-2900 | 2100-2900 | 2100-2900 | 900-1100 600 Thixo, | 350 Thixo, 





Storage life of resin 


In dark at 73°F. 


— 6 mo, 


In dark at 73°F. — 2 mos. 





Resin content 


100% Reactive 





as applied, % 
Storage life of 1% benzoyl peroxide Fast cure at Fast cure at 
treated material 3 days at 73°F. R. T. when R. T. when 
catalyzed catalyst and 
accel erator 
added 








Curing cycle 
Pressure, p. ai. 


Temperature, °F. 
Time, mia. 


Contact to 500, not air inhibited 


Contact and up 





60 to 300 depending on catalyzation time 


50- 100 








30 sec. to several days depending on catalyzation and temperature 


Depends on catalyst — 
accelerator system 
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PROPERTY 


Resin number 





Identity 





Viscosity at 
28° C., cp. 





Storage life 
of resin 





Resin content 
as applied, % 


Storage life of 
treated material 


Curing cycle 


Pressure, p.s.i. 


Tempereture, wh 


Time, min. 


PROPERTY 









































PLASTICS COMPANY, 
| 851 E. 60th St., Los Angeles |, Calif. | 

















| COLUMBIA 
SOUTHERN CHEMICAL 
CHEMICAL DEVELOPMENT 
CORP. CORP. PROP- 
Gateway Center, Donvers, Mass. ERTY 
| Pittsburgh 22, Pa. 
+ ——— —— == 
Allyl diglycol Cepox 501 Rs So ‘ 
carbonate and 502 series |[- t 
a, Se CS ERO EE 
Allyl resin Fpoxy eanber 
nee | ool 
19,5 at 25°C. | 2000 
6.4 at 70°C, | | } 
No catalyst: | ne | Identity 
several months: | Indefinite prior to}| 
with catalyst: | catalyst addition || __/ 
approx. 2 wk. | | | 
+ ee gece ———| Resin | 
40 100% reactive || or resin 
| : vi Ao fl 
Room temp. : 2-6 hr. | 
approx. 2 wk. | 
} = —_____—|} Viscosity 
| at 25°C., 
1-5 | Contact and up cp. 
i ; 
ae eee a ee | 
Start at 158. | Ra T 
Raise slowly Room to 200 
to 238. | Solvents 
| 1/8": 4-6 be. 6 hr. at room; 
1/2": 6-8hr. | 1 hr. at 20 f 
| Storage 
’ “|| life of 
AMERICAN REINFORCED resin 


SS — = ; j ee 
Resin number | CTL-91-LD 37-9X lp 
SS | _________|} Resin con- 
Identity Phenolic | Phenyl silane || tent as ap- 
- t +) plied, % 
Viscosity at 
Cc 
25° c. o. an be adjusted 
ae } natiniiaeniticiegdiataaiiediian 
Storage life of resin Must be refrigerated Catalysts 
ela } : A: ka 
Resin content 30-40 35-45 
as applied, % | Inhibitors 
Storage life of Room temp. 1 mo. to indefinite. L- 
treated material Refrigerated: indefinite 
Curing cycle Impregne- 
Pressure, p.s. i. | Vacuum and up tion appe- 
} ~ —_—— — 
Temperature, ° F. 280 plus post-cure ratus 
Time, min. | 30 plus post-cure 
ere | sealant siilicaniibcncital 
= , be oo 
ALKYDOL TECHNICRAFT oe 
| LABORATORIES, | ae o 
PROPERTY NC., “ resin 
Chicago 50, Ill. | 
Resin number Alk-O-Flex 452 | 
, | 
Identity Epoxy resin | rene polyester!! pving 
| resin 
Viscosity at | | RP HE 
9850 Adjustable ; 
25° C., op. | } 
—_—-_ - —- + + ——— Poacers |S 
| No catalyst 
Storage life a 40°F.:>1 yr. || Storage life 
of resin | 77°F.:>9 mo. |} of treated 
| (in container) material 
— + + ae —~---|! 
Resin guatent te 50-75 
as applied, % ji Curing 
gy ———1|_ evel 
Storage life of | 1% catalyst: al wi 
treated material | 10 hr. = 
y ae { |} p.si 
Curing cycle 
| 
Pressure, p.s.i. 0-75 and up | Contact to 200 || 
} + . —_—_———|| Tempera- 
Temperature, ~ F. - ~ | ture, °F, 
} ee 
| 24-48 hr. with 1% | 
| cat.; 30-40 min. | 
Time, min. - | with 1% cat. & || Time, 
| promoter; (small || min. 
| castings) 
a rem mesecs~: AMEE Boia 
LOW-PRESSURE LAMINATING RESINS CHART 








DUREZ 
PLASTICS 
DIV., HOOKER 
CHEMICAL 
North Tonawanda, 


638) 


N.Y. 
(see also p. 


or 


12120 
16044 


Phenolic resin 


70 as shipped 
16044: 60-65 


300-500 Can be 
adjusted 


Ethyl or isopropyl 
alcohol 


Room temp.: 
1 mo. 
Below 50° F., 
3 mo. 


30 to 50 


Conventional 
dip tank 


Adjust to desired 
viscosity and solids 
content with alcohol 


Start at 200° F. 
Raise to 250-275° F. 


— a 


—EE 


IRONSIDES RESINS, INC., 
270 West Mound Street, 


68-72 





Room temp.: 
1 mo. 
Below 40° F., 





3 mo. 


20-40 


| 
Wii” 


Dip tank and 
| squeeze rolls 
| preferred 


As is for best re- 
sults. Can be cut 


with alcbhol 


——— = —_—— 


| PLASTICS 








Ethyl or isopropyl alcohol 





240°. 260° F.: 35 
| min. Adjust speed 


Adjust to give required for required volatile 


volatile content 


Below 75° F.: 
Up to 6 mo. 


6-100. 


16044: contact and up | 


340 Heat supplied 
on one side 


0.05" to 0.10": 10-15 


content 


If properly pack- 
aged and refriger- 
ated, 6 mo. 


Vacuum to 300 


| 
1 


260 plus post cure | 








ENGI 
| NEERING 
i co. 
Columbus, Ohi am 
scene Sheboygen, 
| Wis. 
—_ — en ee 
Plenco 
105 B4 204 
205 
PR RSRREE NS DES 
y Phenolic 
Phenolic ; 
resin 
204: 71-74 
7 205: 67-70 
3 $0 204: 400-600 
205; 250-400 
fos 
Ethyl or 
isopropyl 
alcohol 
° 
war F., siete 
. o 
Must be 1 Px 
: 2 mo. 
refrigerated 
a ets © ao NOES. .S 
30-45 30-50 
4 —- dinialisliatie 
‘ aniibegiiee 
—— - ——— 
Conven- 
Dip tank and tional & 
tank with 
squeeze rolls 
P r squeeze 
sales rolls or 
scraper bers 
Thin to de- 
hee a 
As is for best re- on = 
sults. Can be cut : id 
i heehee solids con- 
o i tent with 
alcohol 
+ — —__—__}—_—— 
240°-250° F.: 35 | 250-295°F, 
| min, dwell for Adjust 
vacuum molding. speed for 
| 270°-280° F.: 4-6 desired 
| min, dwell for volatile 
100-300 p. s. i. content 
T pes: we 
If properly pack- Room 
aged and refriger- | temp.: 
| ated, 6 mo. 2 mo. 
| 100 and 
| Vacuum to 300 up 
| 260 plus post cure 300-330 
| 30-45 at temp. | 1/8”: 10-30 


30-45 at temp. 























































































































| GENERAL 
ELECTRIC 
SILICONES DIVISION, 
PROP- Pawan con DOW CORNING CORP., PI co., UNION CARBIDE CORP., 
ERTY . * Midland Mich. astics Ave. 270 Pork Ave. 
270 Pork Ave., New York 17, N. Y. : — New York 17, N.Y. 
ss. 
(See also p.631) 
Resin Bakelite Bakelite Bakelite Dow Dow Dow Dow Dow GE 12304 Union Union 
qumber BLL-3085, ERL-2774, ERL-2774, Coming Corning Corning Corning} Corning GE 12389 Carbide Carbide 
3238, 3526 ERL-2795, EK R-2002, 2104 2106 7141 R-7145| R-7146 R-640 XR-70 
ERL-3794 EKS-2002, 
EKR-2003, 
ELS- 3001 
Identity Phenolic Epoxy resin, | Epoxy resin, Silicone resins Phenolic Silicone Silicone 
resin Wet lay-up Dry lay-up resin resin 
Resin or 3238: 73-78 100 69-100 60 60 60 100 100 70 65 100 
resin 308 5: 61-65 
formers, % | 3526:63%-67% 
Viscosity 3238: 1500- 500-19, 500 Can be 20 to 40 30 to 50 v0) 200 130 12304: 200-300 20-40 250-350 
at 25° C., 2500 adjusted 12389: 150-200 cst. cps. 
cp. 3085: 125-175 
3526: 210-340 t 
Solvents Ethyl alcohol,| Ketones, Ketones, Toluene or naphthas of None required Ethyl or Toluene, None 
alcohol and esters, aro- esters, aro- b.p. < 200° F. isopropyl benzene, required 
water matics and matics and alcohol acetone, 
mixtures alcohol- alcohol- xylene, or 
ethers ethers isopropanol 
Storage 3238: No hardener, | Room No catalyst: > 6 mo. > 12 mo. Below 75° F. > 12 mo, 
life Below 70°F.-| room temperature, 60 days 
of resin 60 de. Below | temperature: unlimited Uncatalyzed: 4 mo, 
50° F.-6 mo. | indefinite 
3526: 
Below 50°F.- 
3 mo, 
Resin 3238: 35-60 50-80 30-40 @ 60 60 100 100 30-50 65 100 
content as 3085S: 28-44 
applied, % 3526: 35-60 
Catalysts Can be accel-| 22% p.p.h. Benzyl DC XY-5 DC XyY-15 DC XyY-15 3% None RC-640 0.9% 
erated by 1% ZZL-0812 dimethyl 10-25 0.1 to 0.3% (1.5-3.5 dicumyl necessary Catalyst Ditertiary 
NeOH orhexe-| 37% p.p.h. amine; ec. /gal. mil/Ibs. peroxide -2.0 to 6.0 butyl 
methylene ZZL-0803 aromatic solution) gm. catalyst Peroxide 
tetramine 25 p.p.h. amines; per pound or 1.5% 
ERL-2793;| diamino- of resin dicumyi 
dipheny!- solids peroxide 
sulfone; 
anhydrides 
Inhibitors Acids to None None Acids Usual peroxides - None None 
narrow 
pH range 
Impregna- Dip tank with Pour-on, Dip tank Dip tank, hot-air curing oven Wet lay-up Dip tank with | Conventionel | Wet lay-up 
tion squeeze rolls knife with rolls or without dip tank vacuum bag, 
@pparatu or ap coating, or bars. squeeze rolis and contact 
bars brush Drying pressure 
squeeze oven press tech- 
rolls niques 
Prepere- Thin resin to| Add Add Add catalyst and agitate thoroughly. Add catalyst, Thin if neces- Add Add 
tion of viscosity hard or hard or Apply to heat-cleaned or properly mix, apply sary to obtain catalyst, catalyst; 
resin desired for catalyst, catalyst, finished cloth proper resin agitate; agitate; 
treating agitate at agitate at pick-up apply apply 
room room 
Drying 3238: Precure for 5-10 min. at None Dry at 6 minutes No 
2 to 7 min. at = - 230° F. Special postcure 250-275° F. at 135°C. drying 
285° F. cycles for electrical and Adjust speed Adjust to | required 
3085, 3526: high-temperature uses to give give de- 
5 to 6 min. at required flow sired flow | 
260- 280° F. in material of material | 
Storage Room temp.: | 1/4 to 6hr. | Benzyl Resin solu-| Resin solu-| Resin solu-| Pot life of Room temp. : 85° F.: | - 
life of 2 mo. dimethy! tion with tion with ‘tion with catalyzed resin 2 mo. >3 mo. 
treated amine at room| catalyst: 24| catalyst: 30| catalyst: 30) > 6 mo. at some 
material temp. (for hr. at 77°F. | da. at 77°F.| da. at temperatures 
ELS-3001) Coated fab-| Coated fab-| Coated fab- 
unlimited. ric: 6 mo. ric: 6 mo. tic: 2-3 mo. | 
Methylene at 77°F at 77° F. 
dianilene 
at room temp. 
1-4 weeks: at | 
40°F., 3-6mo. 
Curing 3238: 50-300 
— aii oe prey ae 3-30 15-209 10-200 Contact 15 and up 15 to 300 Contact 
p-s.i. 3526: 50-300 re ve a 2D 
Temper 240 to 360 Room to 325 300-375 347 347 347 300-350 320-330 For bag-mold- 300 
ature, op, ed ley-ups, 1 
hr. at 250° F. 
and 1 hr. at 
300° F. ! 
Time, min. 1/8" 10 to 2 days 30-60 1/8": 15-30 1/8": 15-30 1 to 4 hr. Post- 1/8": 30 For matched- | 4 hrs. 
3238: 10-15 1/4": 30-60 1/4”: 30-60 cure for special metal-molding| 
Wwe 5s: 1/2": 6 1/2": 60 uses techniques; 1} 
30-60 hr, at 350° F. | 
3526: 30-50 Post-cure 
for certain 
L c epplications | 
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PROPERTY | Epoxy Dept. 
161 Eost 42 St., New York 17, N. Y. Fair Lawn, N. J. CHEMICAL CO. 
ae | OA cate ot ire ae J ae ae Newhall, Calif. 
Resin number Oxiron 2000 | Oxiron 2001 | Oxiron 2002 | Araldite 6005, 6071, 7071 | Araldite 502, 506, 6005, Alcylite 
a Eee FS ) | i 6010, 6020 LLR 26044 a 
Identity _Epoxy resins Epoxy ! resins, dry lay-up | Epoxy resins, wet lay-up Phenolic resin 
— , T — ee i - 
Viscosity at Can be : | 500-20,000 depending on 
93°C adjusted 160 15 Can be adjusted | selained 300-500 
Uncatalyzed: unlimited at Room temp.: 
Storage life Room temperature: unlimited : room temp. 2 mo. 
of resin 6 mos, recommended indefinite at seam temp. | Catalyzed: 0. 5-8 hr. depending <60°F.: 
on catalyst 5 mo. 
— - + _ $$$ _—__—_——_ — —_____ $$ ___ + 
Resin content | 
as applied, % 25-35 25-35 25-45 30-50 
Tt ———___-—-—------- i 
Dicyandiamide and DADPS } 
‘ 3 unlimited at room temp., | cutie. 
— cater Depends upon curing agent used M-phenylene diamine HET | 1-6 be, depending on hastener | <70'P.: 6 ae 
“ anhydride 2-3 weeks at | 
room temp. | 
“Curing cycle | er he ee ey oe ee aoe 
Pressure, p. s. i. Contact and up Contact and up Contact and up 
rs tk ee Se EN EE 6 ne rn vo pesinhiancinnmbine Jj nnigahindinputliaiaibentioes 
Temperature, °F. 60- 350 — depending upon curing agent 300-400 depending upon | 75-400 depending on 300-350 
hardener used | hardener used on one side 
Time, min. 10-60 — depending upon curing agent 30 min. to 4 hr. depending on | 30 and up depending on 3-15 
and temperature hardener used and temp. hardener used and temp. 
PROPERTY REN PLASTICS, INC., $422 S. Cedar, Lansing, Mich. MATIONAL POL VCHEMICALS, UNC. 
Wilmington, Massachusetts 
Resin number “RP301, RP1125, RP1127, “RP1130, RP1710, RP4003, RP4010, | Poly-Phen 125 | Poly-Phen 105 | Poly-Phen 106 
RP1721, RP3260, RP3261, | RP 3270 RP 4030, RP4060 
RP4070 
——E i i 
Identity Epoxy surface coating and Epoxy wet-lay-up | Epoxy high Sieuatin Modified Modified 
surface casting | lamination temperature phenolic phenolic 
pS is a ware ee 5 RP4003: 16,000 
f RP3260: 52,600 RP1130: 1800 | RP4010 
—. - RP3266: 2,500 | P1710: 4500 | P4030 ra 300-500 250-350 
7 SP Others: thixotropic |  RP3270: 3000 |  RP4060: 25,000 
| RP4070: Paste 
as — | niindainidted EE nae SS ae 
— Greater than 1 year Minimum of six (6) months. 
—— 4 2 snenidhanenntiibiafienshaniianhiniipiatninsctliiaplibtiiayinlasivian nee ee si 
Resin content | f 
as applied, % 20-100 55-85 20-100 30-50 
_—— — + a —— + ee 
RP4010, RP4060, 
: RP4070: 30-50 min. 
_— - of ; 5 min. -5 hr 30 Min. at 25°C. Up to six (6) months 
— | RP4003, RP4030: 
| 2-4 hrs. et S0°C, 
“ae oe ae stiihioaib a ee nee eae 5 
Curing cycle | 
Pressure, p.s.i. Contact re Contact and up 50 and up 
L be I ee En - — en 
Temperature,°F. | Room temperature | Program, 270-350 
- 150°F. - 320°F. 
} — ap ——}+——___—______ 
Time, min. | 1-48 hrs. | 2-24 hrs | Overnight Depends upon construction 
eS —————————___—— 4. — — — = a - —_ 
AMERICAN ALKYD INDUSTRIES JONES-DABNEY CO. 
PROPERTY Carlstadt, N. J. Resins & Chemicals Div. 
(See also p. 634) Louisville 8, Kentucky 
[a 
Resin number | Amester 1268 | Amester 1271 Amester 1298 Amester 1301 L.S. | Epi-Rez 510, 520, Epi-Rez 504, 5071, 
| | 522, 530 510 
Identity Thixotropic, fast Fast room temp. Matched-metal, Sheet resin, Epoxy resins, Epoxy resins, 
room temp. curing, curing, body-putty premix, vinyl- acrylic modified dry lay-up wet lay-up 
hand lay-up , _fesin 1 toluene 
SE 4 aunt . a wii ™ ail 
~ gad # | Thixotropic | 500 2,300 2,000 Can be adjusted 150-16, 000 
Spree 4 | . a See eet D 
Storage life 4 mo. 12 mo 3 mo. 4 mo At least one year 
of resin | : | 
Resin content | 
62 66 72 25-100 100 
on | ia “os 
1 day to unlimited at 
Storage life of Depends on curing 
2-5 days room temp. depending 
treated material on curing agent agent used 
“Curing cycle 2 ae a fies 
Pressure p.s.i. Contact and up Contect and up 
Temperature, °F. Room temp. to 280, depending on type and concentration of catalyst and promoter | 225-350 depending on | Room temp. to 350 
curing agent depending on 
curing agent 
Time, min. 30 sec. and up, depending on temp., pressure, catalyst, promoter, and resin mass 10-60 depending on 10-60 up to 2 days 
curing agent for room temp. cure 
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ing solvents generally; 
swollen or dissolved in 
acetone, ethyl acetate, 
many ketones and 
esters, glacial acetic 
acid, phenol, and some 
chlorinated solvents. 
Softened in alcohol 


cleaning solvents; 


swollen by acetone, 


other ketones and 


chloroethylene. Soluble 
in methylene chloride 


tri- 


ACETATE SAPONIFIED ACETATE SPANDEX 
~ PROPERTIES* ery tg CUPRAMMONIUM 
co Regular (Arnel )t Fortisant | Fortisan-36 Lycra RAYON 
Dimensions of fibers 
Ln 1. Continuous length Yes Yes Yes Yes Yes Yes 
2. Staple length, in. 9/16 to 7 Any std. commercial - - - LS-7 
length 
3% Width, microns 11-73 17-40 +9 3-9 - 5-11 
4. Specific gravity at 259°C 1,30-1.35 1.30 1.5 1.52 Approx. LO 1.54 
~” Tensile properties at break 
S. Tenacity 21°C. and 65% R.H., 1.1-1.4 1.21.4 7.0 8+ 0.6-0.8 1.7-2.3 
LL. ¢ /denier 
® « My ayn ——— 18,000-23, 000 20,000-23, 000 138,000 155,000 7700-10, 200 33,000-42,000 
7. Wet, percent of strength at 21°C., 
Ao] ake 60-70 67-70 8s 75 Re 59 
Sas ©. Ultimate stongation at 65% R.H., 25-45 25-40 6 6 520-610 10-17 
percent 
i. Recovery from strain® 
9. Strain, percent 2 20 3-10 2 5 2 5 93. 5-96% from 5 15 
50% elongation 
10. Recovery, percent 94 23 88-43 75 63 82 75 - 48 32 
Modulus of elasticity 
11. Static method,” 10!° dynes/cm.? 3.0-4.8 3.5-5.2 20.4-24.5 34 - 9.2 
12. Static method, © g. /denier 26-41 35-45 152-183 250 - 68 
13. Velocity of sound method,* 101 61 = be es 
dynes/cm.? of 
14. Velocity of sound method, * g /denier $2 - - ~ os a 
15. Stiffness,‘ average, g /denier 5.2 5.3 120 135 - 14 
16. Toughness index, € g.-cm./denier cm 0.19€ 0.18 0.21 0.26 - 0.14 
17. Moisture regain at 21°C, 65% RH, a 
» 6.3-6.5 3.2 10.0-11.5 9-10 0.3% 14-15 
18. Swelling in water," percent 15-30 ~ 18-26 _ - 99-134 
Refractive index 
19. Epsilon! 1.478 1.472 1.547 1.551 _ 1.548 
2. Omega! 1.473 1.471 1.523 1.520 _ 1.527 
21. Dielectric constant’ 3.8 at @ cy. (0% R.H.) 4.1 at @ cy. (dry) oy Ks ite st 
5.0 at 60 cy. (50% R.H.)| 3.7 at 106 cy. (dry) 
22. Effect of age Virtually none Virtually none Similar to cotton - Virtually none 
23. Effect of heat, °F. Becomes sticky 350 to | Scorching resistance Similar to cotton Yellows and de- Decomposes 300; 
375 exceptionally high; grades over 300°F. | burns readily 
86% of original 
strength retained after 
11 days’ exposure at 
—— — 302 nl DS 
24. Softening temperature, °F 375-400 Non-heat-treated sof- - Sticks at 347° F. -_ 
Melts at 500 tening point as meas- Melts at 482° F. 
ured in terms of safe 
ironing temperature | 
365. Heat-treated 465 
482°, melting point 572. hes =. “I EST Bee 
25. Effect of sunlight, prolonged exposure | Loss of tensile strength) Highly resistant under Similar to cotton - | Loss of tensile 
No discoloration glass; unprotected sun- strength 
light exposure some- 
© ) Peet > ENTE what less. et a - Ss Sey is a Ce 
26. Resistance to moths* Not attacked Not attacked Not attacked - Not attacked 
27. Resistance to mildew’ Resistant Highly resistant; es- Similar to cotton _ Attacked 
sentially undamaged by 
tu ape 12-wk. soil burial test | 
28. Effect of strong acids Decompo sed Degraded Decomposed Moderate Disintegrated by 
Resistance hot dilute or cold 
gretetos: aaa concentrated 
29. Effect of weak acids Dissolved by certain Unaffected by dilute Resistant Resistant Similar to viscose 
weak organic acids, solutions of weak 
such as acetic — he acids ha 
3. Effect of strong alkalies Saponified Slowly saponified, only| Swelling and merceriza- Resistant Swelling and loss 
slightly affected at low| tion; loss of strength in of strength 
temp eratures (mercer- hot conc. 
izing conditions) 
31. Effect of weak alkalies Little or no effect for Little or no effect at Little effect Resistant Little effect if 
short periods; cold. 9.5 pH at 200° F. un- dilute 
Saponification on long der normal scouring 
standing or hot conditions 
32. Effect of organic solvents Insoluble in dry clean- | Unaffected by dry Resistant Insoluble Resistant 











33. Dyes used 













* Footnotes are on page 647. 
t Trade mark, see page 647. 





(swelling) dyeing 


Dispersed acetate dye- 
stuffs; selected vats 
and azo colors; some 
acid and basic dyes; 
pigment dyes; solvent 





Selected dispersed 
“acetate” dyestuff, 
developed azo colors; 
selected sulfur and 
vat colors; solvent 


(swelling) dyeing 


Dyes used for cotton; 
direct colors, sulfurs, 
naphthols, and vat 
dyes 





Acid, premetallized 


disperse, vat, 
cationic, direct 





Same as for 
viscose rayon 
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» “SS , 
v N | 
ISCOSE RAYON | __NYLON 6 AND 6/6 TFE- _ | VINYL CHLORIDE- 
Regular Medium tenacit High tenaci | eam en J Stapl ene: = pats VINYL ACETATE 
e um ct ce | . 
-» ° | i € ad 2 Regular | High tenacity | tied (Teflon) Staple 
— ' ' 
i 
= 1. Yes Yes | Yes Yes Yes - | Yes ~ 
—————<$<—_—_—_——_+—- —— — > tt 
2 1 to 8 | 1to8 | No q - - | 6/6: 1-1/8 to 7-1/2 Various lto 5 
ee se a Kae SEE aw © sci hihitoninimamgiiieiiain SS ae 63 
: " 10-225 | 8443 | 10-15 |6/6: 11-71, 627-49 | 6/6: 16-43; 627-49 | 6/6 14-43; 6:43 20 16-18 
¥ a tso1se | isonss | 1so1se | 114 Som Li4 2.3 1. 33-1. 36 
| | 6/6: 45-60 6/6: 6,0-9.2 
5 1.5-24 | 2.4-3.0 3. 0-5.0 6: 6.3-7.1 6: 7.0-8.7 | 4.0-7,2 L6 0.6-0.7 
‘ re —~-} +} + 
16/6 66,000-88,000 |6/6: 88,000-134,000 | 
7 7,000- 58 y a ’ “ } , 
- 6 29,000-47,000 _ A oases | 8,000-97, 000 | 6 98,000 & 125,000 58, 000- 105,000 47,000 10,000-12,000 
ae iets RE * 
7. 44-54 56-63 55-75 | Sa “> — 85-90 100 100 
° —— HH a ee ——— — 
| | a . 
8. 15-30 10-20 9-20 aes = we Stag 16-45 13 10-13 
- ee | peicianenretilicimpasietistalienl ah 3 
— 2 | @ a, 8 13 15 2 ga | 4a - ~ - 
“ —_--++---— + -—--- -—- +-—_—- 2 oe i 
: me | oe ae 7 t00 [100 100 : : = 
‘ il. 6.4-9.1 ; Sat | ___ 9,9-23.6 3.0 | ” LS 3.2 3.3-4,54 
= 2. 48-68 93 74-176 | 30 | - is 16 28-384 
——————————— | | Ens. vera — Se eee = 
13. 11.5-13 20 20-33.8 6.0 ~ - _ - 
St TS rt ———————EEee 
= 14. £6-96 147 1 190-252 abt 60 | - = = = 
EE — ne OE a EE CS SS Cea 
m 15. SOS ET SR ens 14-24! T 26-s8f 9-45! 12.3 5.8 
= 16. 0.23 0.22 | 0.25 | 0. 54-0, 94 T 0. 59-0. 83 0. 57-0.90 | 0. 10 0.04 
SO + - — ~~ wo > Ht Sanaa t 
17. 11. 5-16.6 | 11. 5-16.6 11. 5-16.6 4.0-4.5 : 0 0 
. ene area? ae Pures EE Es. Se PANES «5 
- 186. 45-82, } 45-82 = q ae 45-82 — BE eI ae About 2 0 0 
| 
2 19. 1.547 | 1.547 | 1.547 L 1.547 - 1.536 
H 2. as aes sf eo! ~ 1,521 ~ 1.536 
a —— = pane a 
21. 7 | " | - 4.0 at lke. (18% R.H.) 2.0 - 
= | 20.0 at 1 ke. (wet) 
senile A ae 
22 Slight yellowing None None None 
23. Does not melt; decomposes | Yellows slightly on extended exposure to Decomposes slowly | Melts at 260. Does 
350-400; burns readily | temperatures above 300° F. Sticks at about above 525 not burn 
| 455° F. 
Nylon 6 melts at 420°F., yellows slightly at 
300°F, when held for 5 hours. 
— - - ———EE —————E7E a — 
24. - Nylon 66 melts at 482° F. Gel temp.: 621 Softens at 170 
Nylon 6 melts at 420° F. | 
| 
| | 
Se . —— semen SNE ERNpOSARNNNNEESAE —+— 
2s. Loss of tensile strength | Some loss of strength No discoloration | None None 
| 
- i | een ae s7 
a 26. Not attacked Not attacked | Not attacked Not attacked 
—_——____ ———__— — —— ———_—__—_——_— — —_________ +>—_—-——— — $$$ $$ — — — 
27. Attacked | Not attacked Not attacked Not attacked 
| | 
‘ | 
28. Similar to cotton | Disintegrated by conc. mineral acids / Not attacked | Stable 
- Saal SEE ae ee ae ee eee 1 | 
2. Strength deterioration on prolonged contact orhot | Generally good resistance Not attacked | Stable 
| 
| | 
ee eee r 
Dd. Swelling and loss of strength Virtually none | Not attecked Stable 
| 
| | 
ep ea mary AES RET mes Went) ae cates. ——— 
31. No effect cold; reduced strength | None Not attacked Stable 
hot or on prolonged contact | 
at a ARS le Meee hse * Se Pe. a ie | 
22. Resistant 2 i Unaffected by dry cleaning solvents. | Not attacked Soluble in ketones 
| Soluble in some phenolic compounds and some chlorinated 
| and in conc. (90%) formic acid hydrocarbons; swells 
| and softens in ethers, 
esters, aromatic hydro- 
carbons, dioxane, 
propylene oxide. 
™ : —— — 
| 33 Acid (for tinting only); basic; Disperse and acid are usually preferred, - Dispersed dyes with 
direct; vat; naphthols; sulfur but most other classes are also used aid of certain swel- 
: For Nylon 6, metal complex dyes usually ling agents; solvent 
preferable, but most other dyestuffs provide methods; pigment 
deep-dyeings with excellent levelling, dyeing 

















t Trademark, see page 647. 
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DACRON' FORTREL' VYCRON Kove! (Soran) 
PROPERTIES* 
Filament e Filament _ 8 Continuous 
Staple Staple Hise Staple Staple Monofilaments multi filaments 
Regular Regular soneniew (and Staple) 
Dimensions of fibers Multi: Yes 
1. Continuous length Yes Yes - - Yes Yes ~ ~ Yes Staple: No 
2 Staple length, in. - — [-1/4to| 1-1/2-4-1/2 - — (As desired) As desired, ~ Multi: — 
41/2 i-1/2 to 3, suall Staple: 14 
| aad tow''| 1-1/2't0 81/2 “ a 
3% Width, microns 12-23 21 11-25 12-25 12-20 | 18-24 - 13-23 100- 1, 300 35-100 
i 

& Specific gravity at 25°C L38 L38 La 138 L% | +136 L36 L22 L70 + 0.05 L70 + 0.05 
Tensile properties at break 

5. Tenacity 21°C and 65% 445.0 | 6.0-8.0 | 3.2-4.4 4.0-4.3 4.35.5 | 6.5-8.3| 3.85.4 2.7 L1-2.9 Up to 2 
R.H., g /denier L 

6. Tensile strength at 21° 77,000- | 106,000-/| 56,000- 70,000- 88,000 | 135,000 | 81,000 48,000 25,000- Up to 44,000 
and 65% R.H., p.s.i. 88,000 138,000 | 78,000 76,000 60,000 

7. Wet, gercent of strength 100 100 100 100 100 100 100 100 100 100 
at 21°C., 65% R.H. 

8. Ultimate elongation at 65% 19-23 10-13 | 30-36 30-45 20-25 10-15 wW-40 27 20-35 Multi.; 15-25 
R.H., percent Staple: 15-35 
Recovery from strain” 

9. Strain, percent 2; 8 2| 8 - - = 2\}10 2|0 = 2 5 10 10 3 10 

10. Recovery, percent 97\80 | 10/90 | - —- - 95/80 | 100/92 - a4 5S | 35 95(5 min.) 98.5} 93 

(5 min.) 

Moclulus of elasticity 

11. Static method,* 101° 12.2 14.6 61 | - 12.3 15.1 6.0 _ 0.3-L7 - 
dytes/cm ? = 

12 Static method,* g /denier 100 120 ae 40 100) C| 120 - » 2-11 6-10 

13%. Velocity of souad method, * 14.6 - - - - = - wn — ya 
105° dynes/cm. L 

14. Velocity of sound method,* | Abt. 120 ~ ~ = | = = = ~ = ~ 
g- /denier at 4 

15. Stiffness,’ average, 15-26 | 46-80 | Fit 14 | 20-30 | 45-60 = 10-12 10 Multi: 8-12 
g- / denier i 3 | ; Staple: 3-8 

16. Toughness index, € 0.50 | 0.40 | 080 0.9 | oss | 0.40 - 0.5 0. 165-0.265 | Multi: 0. 165-0. 265 
g-cm. /denier cm. | Staple: 0. 125 

17. Moisture regain at 21°C., 0.4 0.4 | 0.4 0.4 0.2 0 

65% RH., percent L 
18, Swelling in water,” Virtualiy none Virtually none Virtually none 0 
percent 
Refractive index 
19. Epsilon! ~ ~ - 160-163 
20. Omega! = if - ~ 160-163 
2L. Dielectric constant 3.8 at 60 cycles (dry) I 3.6 - 3.0-5.0 at 60 cy., Lke., 1 mc. 
| 

22. Effect of age None | None None Slight 

| 

Zz 
23% Effect of heat, °F. Resistant to degradation by heat } Melts at 465°F, Highly resistant. | Strength loss occurs at 160-200 

Melts at 430°F, 0.5 g-/denier at 

| 500°P, 

24. Softening Temperature, °F. Sticks at 455°F. 435°F. Safely ironed at Shrinks at 160-250 if not under 
425°F restraint; softens at 240-280 

25. Effect of sunlight, Some loss of strength. No discoloration. Some loss of strength. No discoloration, 











++—— 


Darkens slightly 








































prolonged exposure Much more resistant behind glass than in No discoloration. slight loss of 
direct sunlight Resistant behind glass strength. More 
resistant behind 
el glass. 
26. Resist to moths* Not attacked a Me __Not attacked Not attacked Not attacked 
27. Resistance to mildew! Not attacked - Not attacked Not attacked Not attack ed 
28. Effect of strong acids Very resistant to most mineral acids. | Very resistant Very resistant Stable 
Disintegrated by 96% sulfuric | 
; 
| 
4 — 
29. Effect of weak acids Virtually none | None Virtually none Stable 
30, Effect of strong alkalies Resistant when cold. | Very resistant Very resistant Stable to most; 
Degraded at boil | limited resistance to ammonia 
be ee 
31. Effect of weak alkalies Good resistance 1 Virtually none Virtually none Stable 
32. Effect of organic solvents erally unaffected. Generally insoluble Generally Sweiled or softened by oxygen- 
Soluble in some hot phenolic compounds insoluble bearing solvents (cyclohexanone, 


- 
| 


dioxane) at elevated temperatures. 
Not affected by alcohols or 
aliphatic hydrocarbons. Aromatic 
hydrocarbons, halogenated hydro- 
carbons, ketones, esters, and 
ethers may be detrimental in 
varying degrees. 











33. Dyes used 





Disperse, azoic, and vat with carrier 


or at high temperatures 





Disperse, with carrier, and 
azoic. High temperature. 


Disperse, with 
;arrier, and azoic 





Colored Colored before 
before extrusion 
extrusion. Selected acetate 


type dyestuffs 















* Footnotes are on page 647. 


1 Trade mark, see page 647. 
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ACRYLICS MODACRYLIC POLYETHYLENE POLY- 
; Monofilaments PROP YLENE 
Monofilament s, 
—— Zetran' Orlont Acrilant Creslan! Dynel! Verelt mul tifilaments, 
Low-density High-density les 
Staple Staple Staple Staple Staple Staple 
* No - = No ; - - Yes Yes Yes 
=. 2. | 1-1/2 to 4-1/2 1-1/4 to 4-1/2 Y" to 6" tow 1.25 to 4.0 andtow | 1-1/4 to 5 or tow 1.0 to 6 - - L3to4 
_ 3. 14 to 22 11-36” 15-43 16, 5-21.5 Ratio of width to - 200-500 100-500 15-500 
thickness 
5-6: 1 
eal 4. L175 1.14 1.17 1.17 1.30 1.37 0.92 0.94-0, 96 6,90-0. 91 
on s. 35 2.32.6 2.0-2.7 3.4” 3.0% 2.5-2.8 1.0-2.7 4.28.0 5.0-8.0 
——— 
ail 6. 53,000 33,000-38,000 | 30,000-40,000 67,000" 50,000 ; ‘ “TT; 008-35,000 | 50,000-06,000 | 60,000-97,000 
— 7. 89 80 80 - 100 95 100 100 100 
— 8. 33 20-28 36-40% 36” 39 33-35 20-100 10-30 15-40 1s 
(oriented) 
ai | 
9. 2 and 10 = 2 5 1 3 S*| 2”| S*| 10¥ 4 10 s¢ 5 10 5 15 
ue 10. 99 and 72 = 99 89 81.5 | 61 | 45*| 100 | 98] 95 aR os 5 80 o os 
JR 
11. = s.0 - - 2.6” xa ie AK oa 
— 
nail 12. 45 to 50 50 44 48~ 23” 40.0 ~ 20-40 35-45 
—a 13. - - ~ - - - - - - 
~— 14. - = - - - “ ve! = a 
nla 15. il 11 7.0 9.4” 7.7% 8.0 2-12 20-40% 35-45 
= 16. 0. 58 0.31€ 0.46 0.61” 0.58” 0.46 0.3 0.40.8 = 
5 
sabi 17. 2.5 L5 1.5 1.5 0.4 3. 5-4 0 0 (1) 
a 18. Very slight Slight Slight Very slight Very slight Virtually none 0 0 0 
ra 19. = = 1.522 1.517 - 1.538 - - 1.522 
= > = = 1.521 - - = ~ 1.492 
inal 21. - 4.8 at 60 cycles | 3.1 at 105 cycles - - 4.0 at 60 cycles; ~ 2.3 at 1 ke. 2.0-2.1 
2.8 at 106 cycles ater than and 1 mc 
ie 1 volts/mil 
— 22. None None None Virtually none Virtually none Virtually none Virtually none at Virtually none at 
room temperature room temperature 
ais 23. | 56% ghrinkege Resistant to Shrinks - Begins to shrink | Very difficult to 5% shrink 1-4% shrink at | 48% Coe © 
in 250°F. water | degradation by 5% at 487 at 250° F. un- ignite. Self- at 165 160; 5-10% at 165° F., 10-15% 
for 5 hours heat 10% at 511 less stabilized | extinguishing. shrink at 212 | at 210° F. 
at higher temp. Strength and 
elongation unaf- 
fected after 100 
hours at 230° F. 
au 24. 490°F, Sticks at 455-480 Sticks at 475 425” Strain release Exp over Melts at 230-250 Softens at Melts at 
sticking occurs above 240 | 300 causes 240-250 330°-348° F 
temperature unless fiber is stiffening and Melts at Softens at 
Stabilized discoloration. 250-270 300°-310° F. 
al 2s. Resistant to Very high resist-| Highly resistant Negligibie Very resistant Excellent Some loss of tensile for clear, Some loss of 
/ sunlight ance to sunlight resistance much less for pigmented. tensile 
/ degradation deterioration No darkening for clear; less 
for pigmented, 
no darkening, __ 
— | 26.| Not attacked Not attecked Not attacked Not attacked Not attecked Not attacked Not attacked Not attacked 
ida ) 27.; Not attacked Not attacked Not attacked Not attacked Noi attacked Not attacked Not attacked Not attacked 
an ; 28.| Very resistant | Very resistant to Moderate Good resistance | Very resistant Exce'tent Very resistant Very resistant 
to most most mineral resistance to strongorganic | except to: resistance 
mineral acids. | acids. Disinte- acids. Loses 25% chromic at high can- 
Degraded by grated by 96% strength to high 70% nitric centration 
concentrated sulfuric concentration of 96% sulfuric 
: nitric acid strong inorganic 
: acids. 
we: | 29. Virtually Virtually none Little or no No loss in Little or no No effect Very resistant Very resistant 
: none effect strength effect 
as : 30,| Fair resistance Resistant when Resistant Some loss of Very resistant No loss of Very resistant Very resistant 
when cold. De- | cold Degraded strength and tenscity; some 
graded at the boil at boil yellowing discoloration. 
oe 31.! Fair to good Good resistance | Good resistance; Slight yellowing} Not attacked No effect Very resistant Very resistant 
resistance 
32.| Not affected Unaffected by | Insoluble in ben; Unaffected by | Unaff d Not affected Soluble above 160° F. Soluble above 
-— by most common solvents| zene tone, solvents! dry-cleaning sol- | dry-cleaning sol- in some solvents 160° F. in some 
common petroleum ether, vents and most vents or most solvents 
, solvents ethyl alcohol common solvents,| organic chemi- 
dichloroethane, Dissolved by cals other than 
carbon tetra- warm acetone, acrylic- 
chloride, solvent partially dis- solvents. Dis- 
naphtha, dioxane solved by solves in warm 
and others ketones, , | acetone. 
and ethylene 
dichloride 
fr: 33.| Wide range of | Cationic, dis- Acid, chrome, Acid, metallized | Disperse, acid, Neutral dyeing Pig d before i Pigmented 
colors with vat, | perse, acid (cop- | premetallized, neutral metalliz- | direct, premetal- premetallized before 
naphthol, sulfur, | per technique) tate, basic, | ed, chrome, dis- | liz tioni di d (ase ommeies 
aftertreated di- | and selected vat | and vat. Ordinary| perse, acetates, | and some vat t te’ ant beak 
tects and neutral | and naphthol. dyeing proced selected directs, | dyes. ate) —_ 
premetalized dyes| ures used and basics. or cationic. 
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t Trade mark, see page 647. 




























































































































































































PROPERTIES* COTTON SILK WOOL GLASS ASBESTOS 
Dimensions of fibers 
1. Continuous length i No 400 to No | Yes No 
1300 yards 
— ————~ -}- — ——-—_- ——_ - - ——+ ——____—__— —+—— —_—— - 
2. Staple length, in. 1/2 to 2-1/2 Yes 1-1/2 to 15 Up to 18 | Up to 3/4 
Ee Sei hee nee EE ie COS ee See de oe i 
3. Width, microns 12-20 9-11 10-70 5-10 - 
-. silt —______— — SES. oe. - . -+- 
4. Specific gravity at 25°C. 1.50-1.55 4 1.25-1.35 1. 28-1.33 2.54 2.5 
Tensile properties ot break 
5S. Tenacity 21°C. and 65% R. H., g./denier 21-63 | 2.85.2 1L.0-1.7 7.7 ~ 
nell OS = dine Ee OS atten EE <<a CSN ———-- 
6. Tensile strength at 21°C. and 65% R. H., 42,000-125,000 | 45,000-83,000 17,000-28,000 | 250,000-315,000 | 200,000-400,000 
p.ei 
7. Wet, percent of strength at 21°C., 110-130 75-95 76-97 99 90- 100 
65% RH. 
- ementipsionemen feaneieirteenitreitetindimcotens a = a "i 
3. Ultimate elongation at 65% R.H., percent 310 13-31 ] 20-50 2.53.15 - 
apenas PE SS. Sn TE, SIE nil ts = ole 
Recovery from stroin> 
9. Strain, percent 2 5 2 20 2 20 L 34 - 
——_—_--——————  -—__ -- + + ~$——___ — -4—- -——- ——_ --— ———- + —- ————— - ——+—— _ 
10. Recovery, percent 74 45 92 33 99 63 100 - 
Modulus of elasticity 
1L. Static method,* 1019 dynes/cm.? 5.7-11.2 : 8412.9 | 2. 7-3.9 68.9 - 
12. Static method,* g./denier 42-82 ! 76-117 24-34 307 - 
oct a A et I ht a oe... AS 3 i eT a tnd } . 
13. Velocity of sound method,® 1010 - 14.4 | 5.1 74 ~ 
dynes/cm. 2 oe 
14. Velocity of sound method,* g./denier - 130 a4 331 ~ 
ee ee a . — 
15. Stiffness,‘ average, g./denier 60 18 3.9 300 - 
16. Toughness index,® g.-cm./denier cm. 0.15 0.44 0.25 0.13 = 
OY +--+ - 
17. Moisture regain at 21°C., 65% R. H., 8.5 11.0 17.0 0 ~ 
percent 
— tr +} — _ 
18. Swelling in water,” percent 44-45 w-41 | 32-38 0 - 
Refractive index 
19. Epsilon! 1. 580 1.591 | 1. 556 1.55 t 0.01 | = 
20, Omega! 1.533 1.538 | 1.547 1.55 + 0.01 | ~ 
T T = Sad <r vem —_— 
21. Dielectric constant | _ 4.2 at OO ke., | 42 at 13 mc. 6.3 at 60 cy. | - 
4 me., 10 me. 500 ke., 120 ke. 6.3 at 1 me. 
| 4.8 at 20 ke. 5.8 at 10 mc. 
| 5.4 at 8 ke. 5.6 at 37 mc. | 
22. iffect of age Virtually none Slight yellowing; Slight yellowing, None 7 None 
slight loss of slight loss of 
tensile tensile | 
nitty eas Se ees Lee Te 
23. lffect of heat, °F. Yellows at 248 1% shrinkage Decomposes 266 No loss at 475 Very little up 
Decomposes at at 350 Scorches 400 50% loss at 685 | to 900 
302 (5 hrs.) | Chars 572 | 
+ — + — —————EEE — 
24. Softening temperature, °F. - ~ ~ | 1380-1550 Melts at 
| 2770 
25. Effect of sunlight, prolonged exposure Loss of tensile; Loss of tensile Loss of tensile. None None 
tendency for strength Dyeing affected | 
; whites to yellow rn Si 
26. Resistance to moths* Not attacked May be attacked Attacked Not attacked Not attacked 
but less than 
ae, wool x . S = | Pe oe 
27. Resistance to mildew! Attacked, Not usually May be attacked Not attacked Not attacked 
especially if attacked | but more resist. 
sized than cotton 
———-—- —— —-—-- —— --—-4-- —__—_+— ———+-—_ 
28. Effect of strong acids Disintegrated Dissolved Destroyed by Attacked by Affected 
by hot dilute hot sulfuric; hydrofluoric 
or cold conc. | resistant to and 
others hot phosphoric 
tacibdiesiabei Se Ment ate Sa 
29. Effect of weak acids Stable if cold; Moderately Resistant Stable Resistant 
strength deter resistant 
ioration if hot 
30. Effect of strong alkalies Swelling and Dissolved Attacked Attacked Resistant 
mercerization 
31. Effect of weak alkalies Little effect Attacked if hot Attacked if hot Attacked if hot Resistant 
32. Effect of organic solvents | Resistant Resistant Insoluble Insoluble 
33. Dyes used Basic, direct, Acid, basic, Acid, basic, Resin bonded - 
mordant, direct, mordant, direct, pigments; also 
sulfur, vat, naphthols, vat mordant, vat other dyes used 
naphthols on coated fibers 





* Footnotes are on page 647. 
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Acetate 

Avisco. American Viscose, 1617 Penn- 
sylvania Blvd., Philadelphia 3, Pa. 

Celanese, Celaperm, Celacloud, Celafil, 
Celaire, Type F and Type K. Cela- 
mese Corp. of America, 180 Madison 
Ave., New York 16, N.Y. 

Acele. E. I. du Pont de Nemours & Co. 
(Inc.), Wilmington 98, Del. 

Teca, Estron, Chromspun, Estron and 
Chromspun acetate fiber, Eastman 
Chemical Products, Inc., Kingsport, 
Tenn. 


Triacetate 
Arnel. Celanese Corp. of America, 180 
Madison Ave., New York 16, N.Y. 


Rayon, Saponified Acetate 

Fortisan, Fortisan-36. Celanese Corp. 
of America, 180 Madison Ave., New 
York 16, N.Y. 


Rayon, Cuprammonium 
Bembers, Matesa, Cupioni, Parfe, Nub- 
Lite, strata Slub, Flaikona, ‘‘HH’’, 
“44”. American Bemberg, 261 Fifth 
Ave., New York 16, N.Y. 


Rayon, Viscose 

Avisco. American Viscose Corp., 1617 
Pennsylvania Blvd., Philadelphia 3, 
Pa. 

Briglo, Englo, Enka, Jetspun, Perlglo, 
Skyloft, Suprenka, Tempra. American 
Enka Corp., 530 Fifth Ave., New York 
16, N.Y. 

Celanese Corp. of America, 180 Madison 
Ave., New York 16, N.Y. 

Cordura, Super Cordura. Du Pont rayon. 
E.L du Pont de Nemours & Co. (Inc.), 
Wilmington 98, Del. 

Covingtone, Suede-Skin, Dy-lok, Dul- 
Tone, Spun-Lo, Tyron, Nupron, Pre- 
mier, Covinair, Lektroset. Industrial 
Rayon Corp., Union Commerce Bldg., 
Cleveland 1, Ohio 

Narco, Hi-Narco, Super-Narco, Semi-Dul, 
Xtra-Dul, Comiso, T-45 Tow, Narcon, 
Tyrex. North American Rayon Corp., 
261 Fifth Ave., New York 16, N.Y. 

Newbray, Newdull, Newlow. New Bed- 
ford Rayon Div., Mohasco Industries, 
Inc., Box 908, New Bedford, Mass. 

Bright, Veri-Dul, Spun Dyed. Skenandoa 
Rayon Corp., 261 Fifth Ave., New 
York 16, N.Y. 


Nylon 
Caprolan Nylon, Fiber Marketing Dept., 
Allied Chemical Corp., 261 Madison 
Ave., New York 16, N.Y. 


Synthetic Fibers’: Manufacturers and Trade Names 


Chemstrand nylon. Chemstrand Corp., 
350 Fifth Ave., New York 1, N.Y. 

Du Pont nylon. E.1l. du Pont de Nemours 
& Co. (Inc.), Wilmington 98, Del. 

Enka nylon. American Enka Corp., 206 
Madison Ave., New York 16, N.Y. 

Firestone nylon monofilament. Firestone 
Plastics Co., Div. of Firestone Tire 
& Rubber Co., Box 690, Pottstown, 
Pa. 

NARC Nylon. North American Rayon 
Corp., Beaunit Mills, Inc., Fibers 
Div., 261 Fifth Ave., New York 16, 
N.Y. 

Nyloft, Nylon 22. Industrial Rayon 
Corp., 500 Fifth Ave., New York 36, 
N.Y. 


Polyester 
Dacron. E. lL. du Pont de Nemours & Co. 
(Inc.) Wilmington 98, Delaware 
Fortrel. Celanese.Corp. of America, 180 
Madison Ave., New York 16, N.Y. 
Kodeal, Eastman Chemical Products, Inc. 
Kingsport, Tenn. 
Vycron. Beaunit Mills, Inc., Fibers 
Div., 261 Fifth Avenue, New York 
16, N.Y. 


TFE-fluorocarbe 1 
Teflon. E.L du Pont de Nemours & Co. 
(Inc.), Wilmington 98, Del. 


Vinyl Chlioride-Vinyl Acetate Resin 

Vinyon HH. American Viscose Corp., 
1617 Pennsylvania Bivd., Philadel- 
phia 3, Pa. 


Vinylidene Chloride Resin 

Bolta saran. Bolta Products, Div. of 
The General Tire & Rubber Co., Law- 
rence, Mass. 

Dawbarn saran. Dawbarn Brothers, Inc., 
Waynesboro, Va. 

Lus-Trs saran. Southern Lus-Trus Corp., 
1048 Escambia St., Jacksonville, Fla. 

National saran. National Plastics Prod- 
ucts Co., Odenton, Md. 

Velon. Firestone Plastics Co., Div. of 
Firestone Tire & Rubber Co., Box 
690, Pottstown, Pa. 

Saran. The Saran Yarns Co., Odenton, 
Md. 


Spandex 
Lycra. E.1l. du Pont de Nemours & Co. 
(Inc.), Wilmington 98, Del. 


Acrylic 
Acrilan. Chemstrand Corp., 350 Fifth 
Ave., New York 1, N.Y. 






Cresian. American Cyanamid Co., 30 
Rockefeller Plaza, New York 20, N.Y. 

Dynel. Union Carbide Chemicals Co., 
Div. of Union Carbide Corp., 270 Park 
Ave., New York 2, N.Y. 

Orlon. E.L du Pont de Nemours & Co. 
(inc.), Wilmington 98, Del. 

Verel. Eastman Chemical Products, Inc., 
260 Madison Ave., New York 16, N.Y. 

Zefran, Dow Chemical Co., Midland, 
Mich. 


Polyethylene 

Boltathene. Bolta Products, Div. The 
General Tire & Rubber Co., Lawrence, 
Mass. 

DLP, Dawbarm Brothers, Inc., Waynes- 
boro, Va. 

Firestone. Firestone Plastics Co., Div. 
of Firestone Tire & Rubber Co., Box 
690, Pottstown, Pa. 

Reevon. Reeves Brothers, Inc., 1071 
Ave. of the Americas, New York 18, 
N.Y. 

Southern Lus-Trus Corp., P.O. Box 
3386, 1048 Escambie St., Jackson- 
ville, Fla. 

Wynene. National Plastics Products 
Co., Odenton, Md. 


Polypropylene 

Bolta. Bolta Products, Div. The General 
Tire and Rubber Co., Lewrence, Mass. 

DLP. Dawbarn Brothers, Inc., Waynes- 
boro, Va. 

Firestone. Firestone Plastics Co., Div. 
of Firestone Tire & Rubber Co., Box 
690, Pottstown, Pa. 

Prolene. Industrial Rayon Corp., Union 
Commerce Bldg., Cleveland 1, Ohic 
Reevon. Reeves Brothers, Inc., 1071 
Ave. of the Americas, New York 18, 

N.Y. 

Southern Lus-Trus Corp., P.O. Box 3386, 

1048 Escambia St., Jacksonville, Fla. 


Glass 

Fiberglas. Owens-Corning Fiberglas 
Corp., Textiles Div., 16 E. 56th St., 
New York 22, N.Y. 

Garan, Vitron. Johns-Manville, 22 E. 
40th St., New York 16, N.Y. 

Modiglass. Modiglass Fibers, Inc., P.O. 
Box 86, Bremen, Ohio 

Pittsburgh PPG. Pittsburgh Plate Glass 
Co., Fiber Glass Div., One Gateway 
Center, Pittsburgh 22, Pa. 

Unifab, Uniformat, Unirove. Ferro Cor 
poration, Fiber Glass Div., Fiber 
Glass Rd., Nashville 11, Tenn. 





*rhis compilation of the principal physi- 
cal and chemical properties of the commer- 
clally important textile fibers was origi- 
mally prepared for the Modern Plastics En- 
cyclopedia by Harris Research Laboratories. 


BM eacept as otherwise noted, all values 
for elastic recovery were obtained at 20° C. 
and 65% relative humidity; rate of loading 
10 g./denier/min.; duration of action of 
load 30 sec.; recovery time 60 sec. 


“Except as otherwise noted, all valves 
of static method were obtained under the 
Same conditions described in footnote (b). 


{Testing conditions not reported. 


e 
All values by the velocity of sound 
method were obtained in air-dry condition. 


‘stittness (resistance to deformation) is 
the ratio of breaking stress to breaking 
strain, P/E, where P is the stress in grams 
per denier required to produce rupture and 
E is the strain in centimeters per gage 
centimeter at breaking stress. 


®roughness (the ability to absorb work), 
@zpressed as a toughness index, is the 
work per unit (denier and length) or weight 
of material which would cause rupture if 


FIBERS CHART 


the stress-strain curve were «a straight 
line: PE /2. 


DVetues pertain to cross-section area 
increase, essentially equivalent to volu- 
metric swelling. 


‘index for light vibrating paraliel to the 
long fiber axis. 


Jindex for light vibrating perpendicular to 
the long fiber axis. 


Kueny materials are subject to attack by 
moths if they tain edible finish 


tResistance of yarns and fabrics to mil- 
dew depends in many cases. upon the nature 
of the finishing materials used. 


™Rate of loading 1 g./denier/min. 


"Stretched: rate of loading 7.5 ¢./denier/ 
min.; duration of action of load 40 sec.; 
recovery time 60 sec.; stabilized: rate of 
loading 4 g./denier/min.; duration of action 
of load 45 sec.; recovery time 60 sec. 





° Measurements made on uncrimped tow. 


P Based on circular cross-sections. ‘‘Or- 
lon’’ has ‘‘dog-bone’’ cross-section. 


Recovery against no load, samples 


loaded and load released immediately, re- 
covery within 60 sec. (75° F., 65% R.H.). 

*+«Instron’® tester, 10% per min. rate of 
elongation (75° F., 72% R.H.). 

*np/20° C. = 1.530 obtained on pressed 
disk of ‘‘Vinyon”’ N resin. Bi-refringence 
could not be detected in this manner. 

“stiffness determined at yield point. 

‘Determined on film 


“«Instron” tester, 73° F. and 50% R.H. 
elongation rate 100% of gage length of fiber 
per minute. 

“Instron” tester, 73° F. and $0% R.H. 
elongation rate 1%, duration of action of 
load 30 sec.; immediate recovery. 


’ Parr melting block technique. 

*<*Inatron” tester, 70° F. and 65% R.H., 
100% of gage length of fiber per min. Re- 
covery measured instantaneously upon re- 
covery of zero loading. . 

**\«Inatron”’ tester, 70° F. and 65% R.H., 
100% of gage length of fiber per min. 














































































































































































































MOLECU- SP. GR. R. 1. 
= NAME* STRUCTURAL FORMULA lo. Mae AT AT POV. 
CS WEIGHT 25°C. 25°C. 
< *S. mmm. Hg 
Abietic acid derivatives 
© 1. Hydroabiety! alcohol C49H3,CH,0H CoH ,0 290 1.008 1.526° 185 1.5 x 1075 
@25° 
2. Methyl abietate ee CigHpgCOOCH, oe Sia ~ CayH520. 316 1.033 —s1.529 S180 <0. 1¢25°_ 
3. Hydrogenated methyl abietate CygH3,COOCH, _ __CasHy,0, 318 1.026 _—1.519° 190 <0.1 925° 
Adipic acid derivatives 
® 4. Diethyl adipate CS aHyOCO(CHs)COOCIHs = CroHygO =—202——_—1.002 “ew = 
5. Dibatyl edipste gH gOCOLCHa)pCOOC Hy Cag age 258 0.961 1.434116 = 
NI 6. Di-isobutyl adipate (CH,CH gCOOCH,CH(CHs)2)2 Cy 4H a 60, 258 0.950° 1.4293 160 
oa SESE the 2 SOR RL Pos aE a ee ee See KS eS ciliate _ = 
© 7, Dirwhexyladipste Cag CO(CHa)gCOOC gH iy CC rsHsse 314 __—0.925-0938° 1.4125° ae 
ouam 8. Dicapry! adipate Hy FOCO(CH 2) ,COOC gH x7 CaH420, 371 0.9135° i. Soe s.. hae 
ate! 9. Di- (2-ethylhexy!l) adipate C4HglCOOCH,CH(C 2H 5)C4Hg) 2 Ca2H420, 371 0.9268° 1.447° 196 2. 4@200°C. 
0. 
10. Di-isooctyl adipate 8 |= | | CgHy,OCO(CH,),COOC,H,, Ca2H0, 370 0.928° 1.449 210  <0.12@150° 
0.922 1.445 195 
li Dimemyladincte =00—~—~<“—~—s*s*s*s*s*s*sS~M a eC Magn SSC Nasa cn 399 ee) 6. 2 = 
12. Octyl decyl edipate SH FOCO(CHg)4COOC yoH 2 CoaHacO, 398 0.915-0.924 1.447- 200-235 <0.04@150° 
(n-Octyl,n-decy! adipate) 1.451 
(Iso-octyl isodecyl adipate) 
13. Di-decyl adipate ———s~«:”:«SuglggOOOKCH,)<COOCicMa, Ceclinn®, 4% 09195 1600 21027 #=+- ~~. 
(Di-isodecy! adipate) 0.9175 1.4510 
14. Ditridecyl phthalate = |§= || CgH,COOC,.H,,), — i. o-oo ton oo 9 
15. Polypropylene adipate modified - ns s 1.05° * 1.452° STO 
16. Pelygeegytone odigute - - - 1.14 1.446 - - 
17. Dimethoxyethy! efipate eee CH ,0C,H,OCO(CH,)4COOC,H,OCH, C42H220¢6 262 SSO < A So oe 
18. Diethoxyethyl edipate = CHsOC,H,OCO(CH,4COOC2H,OC2Hs Cy 4H a5 290  <h" Ee 
19. Dibutoxyethyl adipate (C,H,OC,H,OCOCH,CH,)2 CigH340 346 0.997° 1.442 188  <0.17@150° 
20. Dihexoxyethyl adipate oi : (CH,)4(COOC,H 4O0C gH 5)2 CagH4206 402 0.9642 1. 1.4440 an een 
21. Dibutoxyethoxy ethyl adipate (C,H OC 2H,OC 2H «COO(CH:) a) 2 CazH420s 435 102 8147 8=616 == 
22. Di(methyleyclohexy!) adipate CH 3CoH gQOCO(CHa)sCOOC 6HioCH; CapH 340 338 1.007 1.468 199  1.95@200°C. 
23. Dibenzy! adipate eS C6HsCH,0CO(CH,),COOCH2C «Hs CiaoH2 90, 326 Se. PP a Te. a ee 
24. Ditetrahydrofurfury! edipate_ _(C4H,O.CH,0COCH 2CH,) CigHas0e 314 “e = o ee 
Azeleic acid derivatives 
25. Di-2ethylbuty! azelate _ CH s0COC 7H; 4COOC 6H; CasH400. 356 0.934° 1.4445 18S m= 
26. Di-2-ethylhexyl azelate C,H, ,OCOC 7H, ,COOC sH,, CasHae0, 413 0.9184° 1.4464 212 - 
27. Di-iscoctyl azelate .|§& + ~~~ + CeH,,0COC7H,,COOC,H,, CosHg,O, 413 0.918 1.448 213-219 a 
0.920° 1.450 
28. Di-2-ethyIhexyl- -4-thioazelate ___S(CHyCHyCHzCOOC Hi 7). ——==—CagHasOuS 430 0.955 1467 -—- - 
29. Low temperature plasticizer - - , 400 0. 948° "1.449 220 o> a 
0. Diisobuty! azelate (CH ,),CHCH ,OCO\(CH ,), C,,H,,0, 300 0.932 1.4351 179 - 
~~ Benzoic acid derivatives Sib. J amare we Staah &. 
31. 2-ethylhexyl-p-oxybenzoate 1 sata HOC.H,COOC,H;, CisH2203 _—-250 Jee” a 
32. Diethylene glycol dibenzoate CoH sCO(OCH 2CH2)20COC,Hs CygHi,0s 314 1.178 1.5424 ~ <0.01 
é . 1.1765° —_1.5449° a) 
33. Dipropylene glycol dibenzoate Ce6HsCO(OC sH¢),0COC Hs C20H2205 342 1.129 1.5282 - 1.2@200° 
ERE LR TO So ES 1.1260° _—1.5300° Ces ae 
34. Triethylene glycol dibenzoate —__ ___ CglisCO(OCH 2CH2)s0COC «Hs _Ca0H220¢ 358 - 7 aE = 
35. Polyethylene glycol (200) dibenzoate ; C.6HsCO(OCH,CH,2),OCOC Hs nae. 408 . 1158 - ‘I _1,5252 tik. ~ 
36. Polyethylene glycol (300) dibenzoate — CeHsCO(OCH2CH2),0COCsHs 508 Sei Ae 
37. Polyethylene glycol (400) dibenzoste = CeHsCO(OCH,CH,),OCOCHHs 608 1.145 RS 5077 Ee 
38. 38. Polyethylene glycol (600) dibenzoate Ce6HsCO(OCH,CH2),0COC.Hs fe - 808 1.141 "1.4984 a - 
39. 39. Benzophenone avePh eas E yi CeHsCOC6Hs B. C13H,,0 182 1.0976@50° 1.5975@ 45° mr - ca 
Bipheny! derivatives 
40. Chlorinated biphenyl - By — = 18 2-1.1921.617-1.618 141-150 
648 "Code for column headings: Sp. Gr. = specific gravity; R. 1. = refractive index, F. P. = flash point (Cleveland and Open Cup); V. P. = vapor pressure; B. R. = boiling range; 
MP. = melting point; &. in water = solubility in water; CA = cellulose acetate; CAB = cellulose acetate butyrate; CN = cellul nitrate; EC = ethyl cellulose; PM = poly- 


methyl methacrylate; PS = polystyrene; VA = polyvinyl ecetete; VB = polyvinyl butyrel; VC = vinyl chloride; and VCA = vinyl chioride acetate 




















COMMON NAMES, TRADE 























































































































































































































Ss. IN COMPATIBILITY WITH PLASTICS* 
B.R. Nes entien — DESIGNATIONS, AND TRADE MANUFACTURERS” 
at CA CAB CN EC PM PS VA VB VC YCA MARKS* FOR PLASTICIZERS 
| 
/ oe. CG % by wt. 
1. - 32-33 Ins. 5 ft G&e¢ee + 1 Fe: 2 eee 45 
2.310@760mm.* —-_ Ins. iP cececci € ¢c ¢€ tin@® ¥ 45 
3.350@760mm.* — a. Ae Fe See 1 C C_ C Hercolyn (45) 5 45 
4. 245 “it 000. CG € © < vein. me es 11, 25, 44 
5. 168-170@ 17 mm - Ins P C Cc =- = € C C_ C *Kesscofiex’”’ DBA (52) 41, 44, 52 
6. 135-147@4 mm in | = - - - € = C C “4£dipol’’ DIBA (19) “Kesscoflex’’ DIBA (52) 19,22, 23, 41, 
“Darex’”? DIBA (23) “Staflex”? DIBA (22) 44, 52 
y 7.204-206@8mm. -8 0.025° P C C C C C P P C C “Kesscoflex” DHA(S2) 52 
; areas, -6 te € C ECCLES? £ € FE = é 44 
' 9, 214 @ Smm. <-60' <0.01 p Cc eePpP83. 2 Pe ¢ C “‘Adipol’’ 2FH (19) *Kolflex’’ DOA (53) 2, 10, 14, 19, 
“CRC” DOA (14) ““Morflex’’ 310 (65) 22, 29, 35, 38, 
DOA 776 (67) “Permaflex” DOA (39) 39, 40, 41, 42, 
‘*Elastex’’ 60-A (2) “‘Plastomoll’’ DOA (10) 43, 44, 52, 53, 
‘‘Flexol’’ A-26 (76) “Polycizer’’ 332 (43) 56, 58, 65, 66, 
““Good-rite”” GP-233 (38) “PX”? 238 (66) 67, 69, 76 
“Griffin’? DOA (40) “RC”? DOA (69) 
‘‘Harflex’’ 250 (42) **Reomol ’’ DOA (35) 
‘‘Kesscoflex’’ DOA (52) 
. 70. 205-220@4mm.  <-70 Ins. = ¢ “Adipol’’ 10A (19) “PX? 208 (66) 2, 19, 22, 35, 
> @ . y:<£ Cc po 
10. 205-22004am ns 68 SY SS ““Good-rite’"GP-233 (38)  “Permaflex”” DIOA (39) 38, 39, 40, 41, 
“‘Griffin’’ DIOA (40) “RC” DIOA (69) 42, 44, 52, 53, 
‘‘Harflex’’ 220 (42) **Reomol”’ DIOA (35) 58, 65, 66, 69 
**Kesscoflex’’ DIOA (52) “Staflex’’ DIOA (22) 
- a a ‘‘Morflex”” nding 
11. - - 65 Ins. P Cc -e € © Cc se eC C *‘Morflex’’ 390 (65) “‘Reomol’’ DNA (35) 10, 35, 44, 65 
Sita Tat | ie “‘Plastomoll’’ NA (10) ‘ 
° aaa... <- ane * eee, @ P cc “Adipol” ODY (19) NODA 775 (67) 2, 19, 22, 38, 
| ee 818-282 04 on 2 oe = Fs .* ‘‘Adipol’? 810 (19) “Permaflex” ODA (39) 39, 42, 43, 44, 
‘*Elastex’’ 82-A (2 **Polycizer’’ 532 (43) 45, 52, 53, 56, 
‘*Good-rite’”? GP-235 (38) “PX”’ 212 (66) 65, 66, 67, 69 
‘‘Harflex’’ 235 (42) “RC” NODA (69) 
*‘Hercoflex’’ 290 (45) “*Santicizer’’ 644 (56) 
**Kesscoflex’’ ODA (52) ‘*Staflex’’ ODA (22) 
“Morflex’’ 375 (65) 
E ES eae ae r ; 
13. 238-246@4mm. -64' Ins. P C CC PCC i C_ C “Adipol’? XX (19) “Kesscoflex’’ IDA (52) 2, 14, 19, 22, 
245 @5 mm. “CRC” DIDA (14) ‘Kolflex’’ DDA (53) 38, 40, 42, 43, 
DDA 777 (67) “Morflex’’ 330 (65) 44, 48, 52, 53, 
“Elastex”’ 20-A (2) “Plasticizer GC-100A"’ (40) 56, 65, 66, 67, 
**Flexol’’ 10-A (76) “Polycizer’’ 632 (43) 69, 76 
““Good-rite’”” GP-236 (38) “PX” 220 (66) 
“Griffin’’ DIDA (40) “RC” DIDA (69) 
‘‘Harflex’’ 210 (42) **Staflex’’ DDA (22) 
a — Ae the Sa __“Hexaplas’? LMV (48) 
14. 235 @ 3.5 mm HG - ie - - = = = = = =C C PR" IES ‘i 66 
"4 is. _ Sgt <-20 Ins. - - = = = = = = C_ C_“Hexapias” LMV (48) 13, 48 
16. = a Ins. m > a ee a oe ‘‘Hexaplas’’ PPA (48) 48 
$7, 185-19@limm -16 1420 C C C ~ ~ ~ ~ ~ ~_ ~_ ‘Kesscoflex”’ MCA (52) 25. 52 
18, ,165¢4 mm. in. fee. €¢ £6 = 6 8d - 25 
. 19,.208-215@4mm. -34 0.08 P c € CCC P C C C *Adipol’? BCA (19) “Plastoflex’’ 3 (1) 1, 19, 22, 44, 
: DBEA 779 (67) “Staflex’”’ DBEA (22) 52, 67 
‘‘Kesscoflex’’ BCA (52) 
™ 2. z as km ao ae ees ee - 22, 52 
f 21. 240-260@1-3mm. - 03 JF I C C = =~ € C - -— _TP-95(74) 52, 74 
7 22, 190-200 @ 3 mm. - Im. C C C C PC C C C_ C “Sextol’ adipate (47) 47 
i: B. - _- Iss, - = = = = C = = C_ C_ “Morflex” 350 (65) 65 
re 24. 200-207 @1.5 mm. 5-15 Ins. > v Cc Slt OE, seine Ps a es - 25 
25. 230@5 mm. -6 Ins C C C C - = P_ I C C_ ‘Piastolein’ 9050 DHZ (30) 30, 52 
a 26. 237@5 mm. -6 Ins €¢©€©¢@ C+ = PP I Cc 6S eee “Permaflex’’ DOZ (39) 14, 22, 29, 30, 
‘Kesscoflex’’ DOZ (52) “Plastolein’’ 9058 (30) 39, 41, 44, 52, 
‘‘Morflex’’ 410 (65) “*Staflex’’ DOZ (22) 65 
4 2. 5-24404mm.  -65 Ins. C C CC - - P | C Cc ““Kesscoflex” DIOZ (52),  ‘Plastolein’” 9057 DIOZ (30) 22, 29, 30, 
“‘Morflex’’ 400 (65) “Staflex’? DIOZ (22) 39, 41, 44, 
= | eS SS Fae a en ____._**Permafiex’’ DIOZ (39) 52, 65 
28. 240-270 @ 20mm. - Ins. P P C C €C € € = C C_ “Pjastomoll” TAH(10) 10 
= 29. 234 e 5 mm. ~70 “Ins. co € Soom La 3 C C “Plastolein’’ 9078 LT (30) ae 
F 30. 164-177 e4mm.Hg. 24 Ins, I c ¢ CC it P P C C€ ‘“Hatico’”’ 3880 (41) i 
31. 238-247 @ 20mm. —- _ Ins. (Only for polamides) “Plasticizer” 13 (10) 10 
— $2. 230-242@S5mm. 1628 <0.01 P C C C C C C C C C “Benzoflex” 2-45 (73) “Plastoflex’’ DGB (1) 1, 73 
a 33. 225-235 eSmm. <-35 ©0001 P C CC C C C C C C “Benzoflex’” 9-88 (73) “Plastoflex”’ MGB (1) 1, 53, 73 
250 @ 10 mm. ={2 **Kolflex’’ 312 (53) 83 
*: M. 223-237@imm 47 «#2005 P C C C - C C C C C “Benzoflex’ T-150 (73) sti 23 
me 35. 217-290@ 1mm. <-35 0.08 I! ec ¢c C = € € C C C_ Benzoflex”’ P-200 (73) 73 
= 36, 243-327 @ 1mm <-35 0.14 I c cC C€C = € € € C C  ‘*Benzoflex’’ P-300 (73) 73 
_ 37. B8d.eimm. <-35 0.70 1! C C C =- C C C C C “Benzollex” P-400 (73) 73 
cs 38. 200 d. @ i mm 38 078 | C€ CC = € € € C C “Benzoflex’” P-600 (73) 73 
4 9. 305 ~~ te 2. wae ee ” 5, 30, 0 
®. 275-320 Im. I C C C = C C€ C C C “Aroclor’’ 1221 (56) 56 


Measurement made at 20°C. 


Dece 











— 





* cS) 

Code for compatibility: C = compatible, P = partially compatible, I = mpatibl See list on page 664 for key to numbers. 
The trade marks for plasticizers are shown in quotation marks. e 
in this range. Pour point. 


















































































































































































































































MOLECU. SP. GR R. 1. 
NAME* STRUCTURAL FORMULA ee AT AT FP. OV. 
WEIGHT 25° C. 25°C 
i PEG . : “o mm. Hg 
41. Chlorinated biphenyl 1S Nga a . , - — _1,270-1.280 1.620-1.622 152-154 
42. Chlorinated biphenyi Tae - - ~ __1,378-1.388 1.627-1.629° 176-180 - 
43. Chlorinated bipheny! se - - - __1,447-1.457 1.630-1.631° 193-196 - 
44. Chlorinated bipheny| ' ie ae - - — _1,538-1.548 1.637-1.639° None - 
45. Chlorinated biphenyl SS ~ - ~ _1,577=1,587 1.6501-1.6517 None - 
46. Chlorinated biphenyl Y; 7 ees - - ~ 1.618-1.629 - None - 
47. Chlorinated bipheny! a LA NE ae - ~ ~ 1.810 - None - 
48.) Chlorinated polyphenyl Bh, FR - - 1.670 _—‘1.664-1.667__None - 
49. Chlorinated polypheny! ee ee ae ~ - 1,470 - 247 - 
50. Chlorinated polypheny! ies * | peor aT! A \ ~ - _ 1,670 1. 660-1.665 None ~ 
Sl. Chlorinated polyphenyi —=»__ ee Oa gt a rae - _1.7§ - None ~ 
52. Camphor CH 2CH ,CHC(CH 5)2C(CH 3)COCH 4 Cid, O 152 0.990 ~ 93 38 ¢18° 
Caprylic acid derivative ; ; i aes 3 
53. Butanediol dicaprylate (CH 2) {CH OCOC pH rs). | Cada, 342  0,929° 1.4420 - - 
Citric acid derivatives 
34. Teisthyi citrate __ (CH sOCOCH ,)C(OH)JCOOC Hs Cita, 276 1.136 1.4405024.5° 155 = 
5S. Tri--butyl citrate __ (Cg COCHs)CCOH)COOC Hy Casts, =, 360~—1.049# 20° 1.4453° 185 - 
56. Acetyl triethyl citrate (CH s0COCH 2) C(OCOCH s)COOC Hs Cid Ds 318 _-1.135@23° 1.4386623° —188 - 
57. Acetyl tri-mbutyl citrate —_ (C4H OCOCH 4)gC(OCOCH sJCOOC Hy Cag 34On 402 -1.046 = 1.4408625.5° 204 - 
58. Acetyl tri-(2-ethylhexyijcitrate _(C4H# 1D COCH)C(OCOCH COOC HH 1» Corse —S71_—_—0.983 1.441 224 : 
Coconut oil derivatives 
59. Chlorinated coconut oil fatty acids = = 320 1.13 1.480 145 - 
Epoxy derivatives _ 
50. Epoxy-type plasticizer : i : - 354 0.910° 1.451 210 0.06 @ 150° 
61. Epoxy-type plasticizer ~ a ie - —__ 0,991-0.994 1.471 232 ie. 
62. Epoxy-type plasticizer eS ) (7° eS - 69 1.453 207 o 
63. Epoxy-type plasticizer RARER Hs SN RS 420 0.923 1.457 232 - a 
64. Epoxy-type plasticizer 2 - ~ iB _- >950 —-0,994 1.472 310 =~ 
65. Epoxy-type plesticizer ae. aa Me DNs 9609 1.471 _ 310 _ - 
66. Epoxy-type plasticizer BE RR eae ‘Ca - 05 1.4584 265 = iA 
67. Epoxy-type plasticizer 3 PR IGAT ar 380-0909 1.452 196 a ae 
68. Epoxy-type plasticizer ee O25 Sia is" 1000 _0.990-0.995 - __a a -  -* 
69. Epoxy-type plasticizer - - 1000 0.991-0.995 1.471 310 1@ 330 
70. Epoxy-type plasticizer ey - EY = 1000 __0.993-0.998_ 1.472 316 sonnei 
71, Epoxy-type plasticizer $e = > Se ee. __ 235 - 
72. Epoxy-type plasticizer mies. BE IES - eas Te >1000 (0.988 1,470 ~ - 
73, Epomy-type plasticizers _= A ~ >350 0.898 1.447 - ~- 
74. Epoxy-type plasticizer _ -  & 1000 m 0.991 1.471 ey 312 a oe 
75. Epoxy-type plasticizer ney NE _ APA = ca. 1000 0.993 1.471 312 = 
76. Epoxy-type plasticizer - - 425 0.922 1,457 Se Tae 
77. Epoxy-type plasticizer - ¥ - ca, 1000 0.998 1,472 __ ay 
78. Epoxy-type plasticizer 21s Gi eee - ae 0.919 1,460 SS SNP 
79. Epoxy-type plasticizer i 3 = _>1000 0.998 1.471 RE ONS SA 
80. Epoxy-type plesticizer ES a ed aS ee 0.919 1.462 ere 
81. Epoxy-type plasticizer opi se , eer « 0.902 ° 1.454 ae: 
82. Epoxy-type plasticizer Me ed ee ~ 0.924° __ 1.457 183 - i 
83. Epoxy-type plasticizer AE a ye ae - 0.923 1.457 260 - 
$4, Epoxy-type plasticizer WARNS. VS SR nat a, Sa ee 
85. Alkyl epoxy stearate C,H , ,CH-O-CH(CH ,) ,COOR Se - , a 1.4537 - ae = 
86. Alkyl epoxystearate (3.5% oxirane oxygen) ae ea a _- 0.90 1.45 210 0.7 ¢ 200°C. 
87. Alkyl epoxystearate (4.5% oxirane oxygen) - Bis. - - 0.92 146  _—«-220—— 0.6 e 200°C. 
88. Epoxidized soybean oil = f = <950 0.996 1.472 —  « 
89. Epoxidized soy bean oil - ir - Approx.950 0.995 1.471 320.—~C:é‘C[= 
90. Epoxidized soy bean oil - i is, ee. nod 0.9956° 1.4727° . 
91. 2-ethylhexy! epoxy tallate eee - sti‘ Apes. 46 0.9221 8 =—=—s1.4S13" 232 «=O 3 200 
Ether derivatives > 
92. Dibenzyl ether (C,H,CH).0 C,H,,0 198 —-1.0428 - - - 
Ethylenediamine derivatives ay i Wik. sae. ; ae ee ae 
93. (Bis(p-(1,1,3,3-tetramethy! buty!)- (CH,C(CH,) ,CH,C(CH,).CHJ.0 C,H,.0 395 —0.92-0,95 - - - 
phenyl) ether) Ga @25/4°C. . my er 
94. Bis-alpha-methylbenzy! ether C,H, CH(CH ,)OCH(CH ,)C H, C\H,,0 226 ~—«1.00117 1.5408 1350.01 ¢ 20 
95. Polyvinyl! ethylether ~CH-CH, — 
O-C.H, J. (C,H,0), ca. 10,000 0.94 1.450 - - 
96. Polyvinyl! ethylether ; peeng i a un ~ =e 
O-CH, (C,H,0), 34,000 
Ethylenediamine derivatives 
H(C 0) (Cc oO 
97. Polyoxypropylated ee sO) ‘ 3400- 1.02 " :250°F Nil 
Polyoxyethylated : 7500 1.04 
Ethylene diamine N(C ,H ,0) (CH ,0) 
98. N.N.N‘N” tetrakis (HO—CHCH ,—CH ), - 292 103 1.48 ~ 2.5 mm 
(2-hydroxy! propyl ethylene N—C ,H,—N Hg. @ 200° 
— tae is __(CHz-CH3SHC-OH)p se aa c. 
thylhexoic acid derivative aS ein Pee: 
99, 2.2-(2-Ethylhexamido) diethyl (C,H, sCOOC,H,),NCOC,H,, CosHs;NO, 484 0,9564° 1.4584° 216 ~=-0.5 @ 200° 
_—__ SG Ethyther te) CRs IIe: 
Forme! ; sie si ee 7 ae a ce 
100. Dibutoxy-ethoxyethyl formal = ___(C4Hg0C,H,0C,H,0),CH, C1 7H 60. 336 0.97 - - - 


“Code for column headings: Sp. Gr. = specific gravity; R. L =refractive index; F. P. = flash point (Cleveland and Open Cup); V. P. = eer 





pressure; B. R. = boiling range; 
acetate; CAB = acetate butyrate; CN =cellulose nitrate; EC = ethyl cellulose; PM = polymethyl 


650 M P. = melting point; S. in water = solubility in water; CA = cellul 
VA @ polyvinyl acetate; VB = polyvinyl butyral; VC = vinyl chloride; and VCA = vinyl chloride acetate. 


thacrylate; PS = poly 











ae ae S. IN COMPATIBILITY WITH PLASTICS® COMMON NAMES, TRADE : 
OM MATER GR GN GH'EC Pars VA'WO Ve'VeX = kEetNorrLasmcnans —MMmuracTonen 
























































































































































y wt Bi aad ur 
41. 290-32 In I Cc ( r C ( r ‘Aroclor’’ 1232 (56) 56 
42. : 322-36 Ins I c Cc Cc » 2.8. 86 Cc **Aroclor’’ 1242 (56) 56 
3. be 3 370 Ins. I c eS ‘ng » «€ ' c c c C **Aroclor’’ 1248 (56) 6 
44. c 365-390 Ins I ¢ Cc Cc - ¢€ c iN C i “ Atoc lor’’ 1254 (56) = 56 
45 400-430 los I c Cc c Cc Cc Cc Cc Cc **Aroclor’’ 1262 (56) “at 6 
46. 385-420 Ins I Cc C C a ae c re r r ‘Aroclor’’ 1260 (56) 
17. Z 435-450 135-160 Ins I ; Cc Cc Cc » ¢ Cc c Cc Cc ‘Aroclor’’ 1268 (56) 56 
$8. 230-320 64 mm 60-66 Ins I Cc Cc C - Cc Cc C Cc Cc **Aroclor’’ 4465 (56) , ei 56 
49. 215-300 64 mmr 50-61 Ins | c Cc Cc - C Cc Cc e Cc “*Aroclor’’ 5442 (56) " % 
50. 280-335 4 mm 100-105.5 Ins I Cc ee a €¢ CC Sw Cc **Aroclor’’ 5460 (56) 56 
51. 66-72 Ins I Cc e ¢€ »s € eC e Cc **Aroclor’’ 2565 (56) 56 
52. 205-209 165-174(tech 0.170 C Cc Cc - - ~ ~ - 28 
174-178(USP 
53. 211-222 )1 - - - - = - - - ‘*RC’’ BD-8 (69) ; 69 
54. 127 @1 mm 6.1° C we Ir: ay Cc _ “‘Citrofiex”’ 2(64), ‘‘Morflex’’C2 (65)  ——_—_—sSS7, 64, 65 
55. 170 ¢1 mm ~ 85 0.002 C Cc ez s &. tt & £ Cc **Citroflex’’ 4 (64), ‘‘Morflex’’ C4 (65) 25, 52, 64, 65 
% 132@1 mm 5 0.72 C Cc ae c ce £4 Cc *‘Citroflex’’ A2 (64), ‘‘Morflex’’ C2A (65) 64, 65 
57. 173 @1 ms 80 0.002 P P~ G-4 a. ae c ¢ Cc ‘‘Citroflex”’ A4 (64), “Morflex C4A (65) __ 64, 65 
BS. _ 225 ¢ 1 an, ee tk PP en” 18 OO), “eee” A 64, 65 
59. Dec. © 160 -20 Ins. - Cc Sie a, = ee C DP-520 (27) 27, 43 
60. 200-250 - 0.01 p c Ms Se) ea eS 9» <€ Cc  KP-90 (19) seh Oa A a 
—_—  - 0-5 ins. | tC ¢ . - t - © © eee ‘ es 
62. 235@2 mm. Ins. - C C CC - = ji = € CC “Admex’’ 745 (6) je 6 
3. as ae TC ie © 2 = fT se Gs re Wee e 
“4. = } oc me - FTO fF ¢ 2 es 8 CS ee et ee 
65. - - Ins, - P Cc Cc Ze ie 4 I Cc C  ‘‘Admex’’ 710 (6) __ i i oh ee ee ae 6 
66. 260 © 2 mm. an Ins. - cece -u«-+ » ©. “ee eee 7 
67. - -1 In. I Tf C C -~ ~ I I C C “Monopiex” S-70 (68) eS LY: 68 
68. - 0-5 Ins. I I S.% 2s «© Ff Os G. Se Oe a a ee) 68 
6. — 0-5 Ins. [Tt ¢€ €@ ~- = Pit C aa eee. _- PPT 
7. - 05 Ins. 1 § C C =- =- P I C C _ ‘Parapiex” G-62 (68) 1 a Mie 
71. - -7 Ins. I . Ae ee 8 Cc “Monoplex”’ S-73 (68) i Re 8E Set 68 
Ss - - Ins. ae OE RE HB I I C C  “Plastoflex’’ ESO (1)_ a a Ne 1 
73. _ ~ Ins. P C C C PC C P C C_ ‘Plastofiex" EET (1) a! fa eu 1 
— - —4 Ins. Ff © © § f | f © © See eee ll 
75 _ 4 Ins. Se S ee L ee oe C ‘“Estynox’’ 140 (11) s ll 
76. 260 « 2 mm. mT Ins - ©€ € CGC 2 - = = C C _“Estynox 408” (11) 11 
77 ya 0-3 Ins I P PC P - - fT C_ C _ ‘Peroxidol”’ 780 (67) ; 67 
78. 7 —23 Ins - C C C = = = = C_ C_ “Pesozidol”’ 781 (67) 67 
79. - 3 Ins I P YP Ke + P - - Ic C ‘Kolflex’’ 316 (53) 53 
80. - -22 Ins - c Cc C --+-- -C C ‘*Kolflex’’ 317 (53) 53 
Si. 40e2mm. -15 in. 1 C C C ~ ~ © P C C “Piastolein” 9213 (30) 30 
82.260 ¢ 2 ma. 30 Ins. 1 C C C ~ ~ ©€ P C€ C “Plastolein” 9214 (30) 30 
83. - —22 Ins. - c c ¢ | w= «= ww» | C ‘PX’ 806 (66) 66 
«A. - —5 Ins. I Cc Cc Cc - = Cc , © C ‘*Plastolein’’ 9232 (30) 30 
85. 240 e 2 mm. -13.5 is. - CC CC - —- — =~ C C “Prapex” 3.2 (7) 7 
86. 213 e 4 mm. —13 - EE A ee ee ae ee C ‘“Celluflex’”’ (18) 18 
87. _—226 e 4 mm. -17 - See (4 2 4G OES C ‘“Celluflex’’ (18) 18 
Sm - SS at oS me @ he 5. 6¢ C ‘‘EpoxyGen’’ 80 (36), “‘EpoxyGen’’ 90 (36) 3% 
89. a _- - ~ I P .: ao oe ie a : € C ‘“Epoxol’’ 7-4 (72) bee 72 
©. >150¢5S mm. 25° 0.01 I a, 1 t It C C _ “Flexol’’ EPO (76) 76 
91. >215 @ 5 mm. —14.5 0.01 I Cc. uc Cc tt t CC C C_ *¥iexoi’’ EP-8 (76) 76 
92. _—-295-298 4-5 Ins. _ ~ -— - - - - = — ‘“Plastoflex’’ DBE(1) 1 
3. - = Ise CO ee  _ ltictone” 10 OD) oa 26 
bal 286 Ins = - = on = ae on ow ‘te 79 
95 - Ins. I I e&.3 Bre I - I I ‘‘Lutonal’’ A25 (19) 10 
%. : - ins. rte rt tt? - +... eee eee. sit ee ee 
97. - 701, 901 701 - - - =| =- = —-_- = =| “Teutronic’’ 701, 901, 904 (79) 79 
liquid slight; 
904: paste 901, 904 
te co he AL SES CTE OEE LN re Nhe 
98. - liquid - - - - - - = i. an a — ‘Quaedrol’’ (79) 79 
99. 256@5 mm. —33' <0.01 1 c ¢C € It = 1 € C C_ “Filexol’’ 8N8 (76) 76 
100. - - = ete Oe a eas eee 
"Code for compatibility: C = compatible, P = partially compatible, I = patible. "see list on page 664 for key to numbers. 
iessurement made at 20°C The trade marks for plesticizers are shown in quotation marks. 651 
Decomposes at temperetures in this range. Pour point. 





652 MP. © matting 
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NAME* STRUCTURAL FORMULA = -"“OWIRITAL La AT AT FP. VAP 
WEIGHT 25° < 2° & 
°¢ mm. Hg 
Fumoric acid derivative 
101. Diphenoxyethy! fu ti (CgH sOC ,H ,OCO).C oH, C aH 290. 356 1.08 - a - 3 
102. Dibuty! fumarate C,H (COOC ,Hy), CygH 20.0, TI 1.444 ): ae - 3 
103. Diocty! fumarate _CgHACOOC Hi). = Cag gg, _ 340 0.934 1.544 193 0.3 2 100 
Glycerol derivatives 
104. Glycerol monoacetate ==» CH ,COOCH ,CHOHCH ,OH CH 400, 134 1.196 1.4535 «148 - J 
105. Glycerol diacetate CH {OH\OCOCH ,), CMO. || 1 1.186 ° a 146 - 
106, Glycerol t CH ,COOCH ,CH(OCOCH ,)CH,OCOCH, CoH, 0, 218 1.160 “a ae 
107. Glycerol tripropionate eo CH (OCOC ,H ;), Cy, | y _260 , ; 1 078° . 1.431° - = 
108. Glycerol tributyrate C 3H (OCOC 3H >), CysH 2605 “Ses 1.035° __1.4359* — = 
109. Glycerol ether acetat ~ __CasHag9i2 482 1.140 SS" See 6S a 
Glycol derivatives 
110. Ethylene glycol dipropionate (CH,OCOC,H;), CoH, 0. 174 1.054 @ 15° 1.419 * + 
111. Ethylene glycol dibutyrate (CH ,OCOC ,H,), C iol yO, 202 1.024 @ 0° 1.424 - _ 
112, Diethylene glycol dipropionate (CH ,CH,COOCH ,CH ,),0 C ,oH,,05 218 See 1.429 1277. | 
113. Triethy! glycol diacetate (CH,OCH,CH ,0COCH;), C oH 1206 234 1.115 1.437 ~ ~ 
114. Triethylene glycol dipropionate (CH ,OCH,CH ,0COCH 5), C 12H 2206 a __ 106 _ 1.436 - < 0.01° 
115. Triethylene glycol di-(2-ethylbutyrate) CoH, ,CO(OCjH);0COC H).  Ciglly Oy 346 0.9946° 1.4404* 196 5.8 6 200° 
116. Triethylene glyco! di-ceprylate-coprate - ~ 400 avg. 0.965 1.4455 185 - 
117. Triethylene glycol di-(2-ethylhexoate) C 7H ,sCO(OC ,H,),0COC ,H,; CagHs206 403 0.9679° 1.4441° 207 1.85 @200° 
118. Triethylene glyco! dicaprylate (CH ,OCH ,CH ,OCOC 7H ;5)2 CaaH 4206 403 0.966 1.453 205 ~ 
119. Tetraethylene glycol dicaprylate | (C,H,,COOCH,CH,OCH,CH,),0 Ca,H4,07 447 0.985 a ae a 
120. Polyethylene glyco! di-(2- C,H, sCO(C,H,),OCOC,H,, a nm 0.9892° 1.4470° 202 - 
ethy lhexoate) (X averages 4) 
121. 1, 2, 6 — Hexanetriol HOCH CH(OH\XCH,),CH,OH C,H,,0, 134 ©1.1063° 1.4771" 191 <0.01 
122. Polyethylene glycol 200 HO(CH ,CH ,0) .H ~ 200 avg 1.124 °—1.127 1.459- 171 - 
1.4591° 
123. Polyethylene glycol 300 ~-HO(CH,CH,0),H - eg tim ia - < = 
sn ete ee ee Re OT pee , 1.4641° = 
124. Polyethylene glycol 400 HO(CH CH ,0),H - 400 evg. 1.125*°—1.128 1.465— 218 - 
=e as ee {ao 1 . —_ aS 
125. Polyethylene glycol 600 HO(CH,CH,0),H - 600 avg. 1,125°—1.128 1.466- 232 ~ 
PE Ne ite lS Ss ee oNghe ge ig) St et os) 
126. Polyethylene glycol 1000 HO(CH ,CH 0),H ~ 1000 avg. 1.085 - > 232 - 
127. Polyethylene glycol 1500 and 5SOB ~ HO(CH,CH ,0),H - ae een - ~ 221 = 
128. Polyethylene glycol 1540 and 1450 HO(CH {CH 6) A = 1300-1600 1.15° m res 
129. Polyethylene glycol 2000 Pek 6 HO(CH CH,0) A ~ 1900-2300 1.21 - - 
130. Polyethylene glycol 4000 ps HO(CH ,CH,0),H - 3000-3700 1.204" - 278 - 
131. Polyethylene glycol 6000 HO(CH ,CH 0) ,.H - 6000-7500 - 271 ~ 
132. Polyethylene glycol 20M HO(CH {CH ,0) ,H - 15,000-20,000 ~ - » 240 - 
133. Polypropylene glycol 400 HO(C 3H ,O),H - 400 avg. 1.007 1.445 199 1.2@25° 
134. Polypropylene glycol 750 HO(C 5H ,O) .H - 750 avg. 1.004 1.447 257 1.4 @ 25° 
135. Polypropylene glycol 950 HO(C 3H 0) .H ~ 950 1.00 - - - 
136. Polypropylene glycol 1200 HO(C 5H ,.O),.H ~_ 1200 avg. 1.003 1.448 238 1.4 @ 25° 
137. Polypropylene glycol 2000 HO(C 3H .0) .H - 2000 1.00 - > 490°F - 
138. Polyalkylene glycol derivative | R-O(C,H,O),H - sre? 0.995 1.4487° 221 0.86 200° 
139, Methyl phthalyl ethyl glycolate  CH,OCOC,H,COOCH,COOC,H, C,3H,,0, 266 1.220 1.504 193 é 
140. Ethyl phthaly! ethyl glycolate CH OCOC gH ,COOCH COOC Hs Cy 4H Oe 280 1.180 1.498 190 - 
141. Butyl phthaly! butyl glycolate C4HgOCOC gH COOCH ,COOC Hy 9=CisH2,.05 336 1.097 1.490 199 - 
142. Di (2-ethylhexyl) diglycolate O[CH,—CO00-CH,-CH(C {HC gl, Coolly0, 358 0.961 Tas = = 
143. Polyoxypropylene glycol HO(C oH ,O).(C 3H 60) AC 2H,O).H 40-50% 2000 1.05-1.06 - - - 
ethylene oxide = i: CHO 
144. Polyoxypropylene glycol HO(C oH 0) fC 3H,0)(C2H.O).H 20-30% 2000 1.025-1.035 - - - 
ethylene oxide C,H,0 
145. Polyoxypropylene glycol HO(C 2H 0) ,{C 3H,0)(C3H,O).H 40-50% 3000 1.04-1.05 - - - 
ethylene oxide 2H,0 
146. Polyoxypropylene glycol HO(C 4H ,0) (C 3H .0).(C2H,O).H 80-90% 8000 - - - - 
ethylene oxide 
Hydrocarbon 
147. Hydrocarbon, synthesized - - 300 0.873 1.4893 - - 
148. Hydrocarbon, synthesized 2. a RSS | PT FA 
149, Hydrocarbon, synthesized > - - 280 0.8715 1.4896 - - 
150. Hydrocarbon type a wie ye gr - ca. 0.96-0.97 ca. 1.54-1.55 — = 
151. Hydrocarbon type is ~ + fe IEZ, to = 1.004-1.005 1, 567-1.568 174 - 
152. Hydrogenated terpheny! _ _ 3 ~ ~ 1.001-1.007 1.560-1.575 a 
153. Hydrocarbon type - - ~_ 1.02-1.07 1.6 “T21 
154. Hydrocarbon type - - 400 0.960-0.975 1.590 210 - 





* Code for column headings: Sp. Gr. = specific gravity; R.1. = refractive index; F. P. = flash point (Cleveiand and Open Cup); V. P. = vapor pressure; B. R. = boiling range; 





point; & in water = solubility in water; CA = cellulose acetate; CAB = 


Sicl 





acetate buty CN= 


aitrate; EC = ethyl cellulose; PM = polymethyl 
VA = polyvinyl acetate; VB = polyvinyl butyral; VC = vimyl chloride; and VCA = vinyl chioside acetate. 
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COMMON NAMES, TRADE 










































































































































































COM! Yw TH PLASTICS® 
ae “Pp s. IN OMPATIORITY WITH PLASTIC DESIGNATIONS, AND TRADE MANUFACTURERS® 
WATER CA CAB CN €C PM PS VA VB VC VCA MARKS FOR PLASTICIZERS 
Gs % by wt 
101. - 125-127 Ins. P Pp > 2 ww», 2 wie a OV Lae vem A ee ait —a 
102. 285 -19 In. - - - - - - C — € CC “DBF” 774 (67), “RC” DBF (9) 44, 56, 67, 69 
103. 160 @ 10 mm. ~62 .1IS%O2 - —- —- = = = C = C C_ “HOF” 773 (67), “RC” DOF (69) _44, 67, 69 
104. 160-178 @ 30 mm. —30 2 Cc - a er a ee 1 _Acetin, **Kesscoflex’ * MOA (52) . 
105 142-153 @ ll mm ~ 30 4 C — ri “ay nappy tae - I__Diacetin, ‘‘Kesscoflex’’ DIA(S2) 
106. 259-262 ~78 6.69 ( Cc C. se. <-“-s 1 _Triacetin, ‘ ‘Kesscoflex” TRA (52) “25, 29, 41, 52, 57 
107. 177-182 @ 20 mn -5 .313 C c C .4 = = ee se ~ _Tripropionin 
108. 315 75 0010 C Cc Cc - - —- = = = — __Tributyrin _ NS sac > 
109. - 41 Cc Ce. £ SS A - Ga — __**W-90’’ (10) Shy 
110. 211 80 0.160 C Cc : ¢ - - - — Ethylene dipropionate 25 
111. 240 ~ 8 0050 < ( C Cc - - - = - Ethylene dibutyrate 25 
112. 110-1184 mm 3 60 Cc. 4 CC. «: \« ——e me ee 25 
113. 170-197 #20 mm. 60 0 Cc { Cc Cc - - - - he ee 25 
114. 138—14242 mm 60 6.70 ( ( SS. « Cc ‘ id a ‘i a 25 
Tis. 19% «5mm 65° 0.02 | ¢§ €¢Cé Gc CGC £ Wee 3GH (76), : hal yd a EMI Fe 
116. 180—247 42.5 mm Ins c -_ = > Cc Cc ‘“‘Eldoplast’’ 45 (34), ‘‘Morflex’’ 800 (65) 34, 41, 4, 
“RC” TG-85 (69) §2 65 69 
117 219 « 5 mm 65‘ 0.01 I c S & Cc - I . € c **Flexol’’ 3GO (76) 44, 76 
118. 227-278 6 mm —5 to —-15 0.1 I P Se € P - -. ¢.-< S “Morflex’? 801 (65), “RC* ' TG-8 (69), SC (27) 27,43,44,52,65,69 
119 -43 Ins a oo Ol en + Se ae 27, 43, 52 
120. 250 ¢ 5 mm -55' 0.01 I Cc Cc. ¢€ se. = ee - C ‘*Flexol’’ 4GO (76) 76 
121. 178 ¢ 5 mm 32.8* ~ - - C= - - - ~ ~ ale Se ae Rae? CHP eat oy Soa ee 
122. a. Super cools 7 - - € - -~ —~ = = — — Carbowax’ 200 (76), “P-4” (10), PEG 200 (49), 10, 26, 49, 
6S ‘*Pluracol’’ E200 (79), ‘‘Polyglycol”’ E200 (26) 76, 79 
13. -15 to —8 ve - - c-.oorc-> = — — — “Coshowan’’ 300 (76), P4(10), PEG 300(), 10, 26, 
**Pluracol’’ £300(79), ‘‘Polyglycol’’ E300 (26) 49, 76, 79 
‘14. 4-12 - i- - ¢C€u. --+ - - — = “Cashowan’? 400 (76), P-9 (10), PEG 400 (49), 10, 26, 
**Pluracol’’ E400 (79), ‘‘Polyglycol’’ E400 (26) 49, 76, 79 
—. -« 20-25 ~ - - ©€ =~ =~--= =~ = = = “Carbowax”? 600 (76), P-13 (10), PEG 600 (49), 10, 26, 
“*Pluracol’’ E600 (79), “Polyglycol” E600 (26) 49, 76, 79 
126. 37-40 70 - - Sa - - - - - ““Carbowax’” 1000 (76), PEG 1000(49), 49, 76, 79 
: “‘Pluracol’’ E1000 (79) 
127. 38-41 73 ~ - Cc - -—-- =- = — Carbowax’? 1500 (76), P-34 (10), PEG 5S0B (49), 10, 49, 
“Pluracol’’ E Blend 500 (79) 76, 79 
128 r. 43-46 70 ~ S.-= -_ - —- = — “‘Carbowax’’ 1540 ye = 1450 (49), 49, 76, 79 
ay **Pluracol’’ E 1500 (79 
129. Liquid 50 - --2f s+ =- = = = Pam” ED oe 79 
130. : 53-56 62 - - ¢- -- —- — — = Carbowax’ 4000 (76), PEG 4000 (49), 49, 76, 79 
**Pluracol’’ E 4000 (79 ) 
131 60-63 50 - - f= -_—-—--s = = = “Carbowax” 6000 (76), P- 90 (. (10), 10, 49, 76, 79 
PEG 6000 (49), ‘‘Pluracol’’ E6000 (79) 
132. - 50-55 Approx. 50 — - - - - = - - - — ‘*Carbowax’’ 20M (76) 76 
133. ~ - ~ - Be -- - = = - _ Polyglycol P 400 (26), ‘‘Pluracol’’ P 210 (79) 26, 49, 79 
134 _ - 15.5 - - I - - - - =- = —-  Polyglycol P 750(26), ‘‘Pluracol’’ P 710(79) 26, 49, 79 
135. - Liquid Slight - - - = = = -=— = «= —  ‘**Pluracol’’ P 1010 (79) 79 
136. - - 2 ~ ~ I - - - =- =—- = — Polyglyco!l P 1200 (26) 26, 49 
137 - Liquid Slight - - -_--- = — ‘Pluracol’’ P 2010 (79) 79 
138. - ~37! 0.1 - - - =- =- = = — — — ““Flexol’’ B-400 (76) 76 
139 189 ¢ 5 mm. - om ¢c ¢ © 88 £2 £:¢--¢€ _ “Santicizer’” M-17 (56) 56 
140. 190 e 5 mm. - 0.018 C Cc ce. ¢ Se ¢€¢:-€ €.€ C ‘Santicizer’’ E-15 (56) 56 
M41, 21965 mm ‘ 0.001 C C C C€C € C C C C C “Reomol’’ 4 PG (35), “Santicizer” B-16 (56) 35, 56 
al = oie ee ee ee ee 2 61 
143. 12 Sl. I C CC C P C Cc c_ C “Pluronic” L44 (79) 79 
144 - -11 Sol. I Cc . ¢ © Pe € €¢  S C “Pluronic’’ L62 (79) 79 
145. ‘i 21 Sl 1 €C € c € ict ic C “Piuonic’ L64.(79) 79 
146. - 50 Sol. ¢ I ie “eee a eS I ‘‘Pluronic’’ F68 (79) 79 
47. 315-393 ” a ee ee ee eee ee ll 2 
148. és geste ion ee * Ty SES BR Ping P ‘Santicizer’’ 216 G6) _ pat 56 
149, ‘313-368 - ee ae - Cc - p__P “Conoco” H-35(21), “Piccocizer’’ 40(63) _ 21, 63 
150. ~- ca. 25 Ins. - eo ee ee ee — HB-20 (56) 43, 56 
151. 340-396 - Ins I I eS om —¢ - = P P ‘Neville’’ R-29 (59), ‘‘Picco’’ 10 (43, 63) 43, 59, 63 
152. _ 340-396 _ ie _Ins. I c cc -~-c¢c ¢ ¢ ¢_ C€ HB-40 (56), Plasticizer 136 (2) Ss 2.5% 
153. 300-370 ae Se ; bi 
154. - 25 Ins I I Ss ho ee ee ee I Aromatic Plasticizer 2s and 10 (63) 63 


"Code for compatibility: C = partially compatible, 


‘The trade marks for plasticizers are shown in quotation marks, 





*D. 





po 


at 


1 = incompatible. "See list on page 664 for key to numbers. 
s in this range. 





*Measurement made at 20°C. 
‘Pour point. 


"Freezes at this temperature under carefully controlled conditions, Under usual enéiliiliian, it sets to glass below —20°C. “Density, g/ml @ 20. 
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 Wame* STRUCTURAL FORMULA yy LAR AT AT FP. VP. 
WEIGHT 28°C. 25 °C. 
°¢ mm. Hg 
15S. Hydrocarbon type (CH3)2C ;oHsiCH2C y 9Hs(CH3)2], CH2CioHs(CHs)2 662 1.09 1.591 - - 
156. Hydrocarbon type ra ia _ 1.051 @ 15.5° - - “ 
157. Hydrocarbon type m m 245-275 0.8850 1.4836 130 ie 
158. Polyaromatic hydrocarbon oil - m ts 0.944 @ 15.6° 1.5556 146 Sle 
159. Polyaromatic hydrocarbon oil * - i 0.948 @ 15.6° 1.5568 149 a; oe 
160. Aromatic hydrocarbon condensate * : 230-250 1.06-1.09 1.60-1.62  >140 0.051e2@ 
161. Aromatic hydrocarbon = 321 0.9847 1.562 @ 20 185 7 
162. Aromatic hydrocarbon a e 400 1.07 1.606 191 a a 
163. Aromatic hydrocarbon “ ms 412 0.9786 @ 15.6° > 221 ee 
164. Hydrocarbon type a aa 267 0.8899° 1.49 135 +. 
165. Aromatic hydrocarbon 3 = 270 ave. 1.014 @ 15.5 “1577-1.597" ‘182 ae 
166. 166. Aromatic hydrocarbon é 57 chi t 325 avg. 1.032 @15.5° _1,590-1.630° 212 
Leuric acid derivatives 
167. Butyl laurate _ ; CisHasCOOC Hy CygH,,0, 256 0.857" Ms ms _ 
168. 1 2-Propylene | glyco! monolaurate C41H23COOCH,CHOHCH ; Cy 5H500; 258 0.911 . a - - - 
169. Ethylene glycol monoethy! C1 ,Hz3COO(CH2),0C2Hs Ci6H,,0, 272 0.89 - 
: _ether laurate ‘ , = ’ a a 
170. Ethylene glycol munetaied C,H 3COO(CH2),0C 4H, Ci ,H,,0, 300 0.883 - - - 
ca ether laurate 
171. Glycerol monolaurate C,;H23COOCH,CHOHCH,OH = Cy sH 300, 274 0.970 = - 
172. Diethylene © glyost monslawate Cy \H,3C00c »H,O0CH,OH Cc seHy204 ae 288 0.960 - - 
173. Polyethylene glycol 400 dilaurate __C, ,H,CO(OCH,),COOC, Has = 756 0.97 <i . , : 
Maleic ecid derivetive : 
174. Di-m-butyl maleate C4HgOCOCH : CHCOOC,Hy C12H200, 228 0.9944 ‘A ‘ . 
‘Myristic ecid derivetives _ , ae ee ae : 
175. Isopropyl myristate C1 gH 7COOCH(CH;), Ci 2H 5402 270 0.849 1.432 146 " 
176. -Buty] myristate ° Ci3H,7COOC,H, CigH3602 284 0.861 oe 1.4394 174 -. 
177. Ethylene glycol monomethy! C,3H_7COOCH,CH,0CH, Cy 7H3405, 286 2~—t«« OS 4.4406 174 ~ a 
_ether myristate 
” Naphthalene desteatives ‘ ae 
178. Mixed amylnaphthalenes | ’ - CyoHs-n(CsHiy), - 0.92-0.94 1.5452 149 0.01 
mim. Bee es, ee ek 7 
179. Fatty acid nitrile ~ - 263 0.847 __1.462@30 180 1.0@140 ~— 
" Glele exid decivatives —_ Sot: cea aor ite S 
180. Methyl oleate = Cy7HysCOOCH, CioHs602 296 0.870 _—=_1.4505 177 : 
Iie Propyloleste CanHasCOOC SH, Caan. 340.869 28 
182. Isopropyl oleate oe C, Hy 3COOCH(CHs), C2 sH4002 324866 : E 
133. Butyl oleate ° Gy gHy,COOC Hy +. Gaia. 339 0.865 1.451° 180 
184. Amyl oleate $ * Lee Cy7Hy3COOCsH,, CasHasO2 353. («876 1.4545 186 <0.01 
185. Octyl fatty ac acid esters f ! i. me - 3 395 i 0.864 ae < 1. 4520 210 <0.06e 150° 
186. Ethylene glycol monomethy! CyHi7CH = CH(CH,)7COOC{H,OCH; CyHqo0, -341.—02.895-0.902 1.453-1.455 197  0.23@150° 
ether oleate @ 20 
187. 1,2-Propylene glycol monooleate Ci »HyyCOOCH;CHOHCH,  Cz\HaoO,~~—«341 0909  - . oe 
188. Ethylene glycol monobuty! CisilssCOOCHSCH,OC Hy 8s Cadiles®,22C3Ml—(<i‘iTOOC~C~S P 2 
3 _ether oleate "ow! Se ar ih 
189. Tetrahydrofurfuryl oleate Cy7HysCOOCH,-OCsHy _———CazHiyz0, —'367~—0«921-0. 923 «1.4622 ~—210 oe 
190. Glycerol monooleate C 17H 33COOCH,CHOHCH,0H tee wae a. lf Ce 
191. Disthylone glycol moncoleste Cy7Hy3COOCjH,OC,HOH CaiHy0, O71 #40999 °°» © — 7 
 Pahalte est dastvatives SATS ie te Bete, et. eee 
192. 2. Isopropyl palmitate pe CisHs ,COOCH(CHs), ae _CigH502 it GD _ 299 0.830-0. 850 1.425-1.445 - - 
193. m-Butyl pelmitete == CigHy1COOC Hy === CaoHgo0 =Ss313—(ié«i OC SSSC*«<Ct«é«i‘C*SSC«*dCS - = 
194. Isoocty! palmitate Sg, COOC May ~ CagHeeO2 369  ~—«0,863° oe bates 213 ae 
195. Tetrahydrofurfury! palmitate CysH3 ;COOCH, - OC,H, CosH400s [a ere ara - = 
Pereffin derivatives SURE A ce eS. a gi Eee i 
196. Chlorinsted paraffin ___CapHy7C8ly . —4SS 1.13-1.14 1.500 None in 
197. Chlorinated paraffin .- ~ CagHesCly 54 1@-1.175—~C~C=«CS a ee 
198. 8. Chlorinated ed parsffin aa ar cS ae Tae jem Ss  Codlestl, -— 1s  . 26 wees > 
199. Chlorinated paraffin bis eee 2s ' ie eer > 
200. _Chlorinated paraffin mie i wee: oo” FS ___CagHagClas — 1060 ~~ 1.461.17 ng me 1.535 “yy None ; ee 


"Pelergonic acid desivetives ne a 





201. Diethylene glycol dipelargonate (CgH,7COOC;H,),0 CazHe20s 362 0.966° 1.445-1.446 210 < 
202. 'Triethylene glycol dipelargonate (CH,0CH2)2(CH,0COC,H,>)2 CaglasOg 431 0.964° ~ 216 “ 





*Code for column headings: Sp. Gr. = specific gravity; R. L = refractive index; F. P. = flash point (Cleveland and Open Cup); V. P. = vapor pressure; B R. = boiling range; 
G54 & P. = melting point; S. in water = solubility in water; CA = cellulose acetate; CAB = cellulose acetate butyrate; CN = cellulose nitrate; EC = ethyl cellulose; PM = polymethy! 
tethacrylate; PS = polystyrene; VA = polyviny! acetate, VB = polyviny! butyral; VC = vinyl chloride; and VCA = vinyl chloride acetate. 














$s. IN COMPATIBILITY WITH PLASTICS* COMMON NAMES, TRADE 











B. R. M. P. WATER wo — DESIGNATIONS, AND TRADE MANUFACTURERS® 
CA CAB CN EC PM PS VA YB VC VCA MARKS? FOR PLASTICIZERS 
°C. S % by wt. 
155. >220« 2mm 85 Ins cc cece Cec € CC C. C estan” aan $1 
156 - - Ins - = ee - —- = = C C “Panaflex’’ BN-5S (5) pas ay 5 
157 ~ - Ins I I an - —- I =—- P P ‘**Kolflex’’ 314 (53) 53 
158. 290-379 Ins -~ P PC PC. ~ C C “Panaflex’’ BN-1 (5) e cs a 
159 303-388 a Ins - P PC PC - = C C ‘Pgnefiex’’ BN-2 (5) oe a 
160 300-370 5 Ins Cc CC CC € C C C Missile’ i’ on : es _»# 
161. 327-382 2 Ins 1 P PP PPTL P P I “Mobilsol’’ N (54) 54 
162. - 25 Ins I I ke 2. = x3 I Picco” 25, “‘Picco’’ 10, “‘Piccoplex’’ 30 (63) 63 
33 hon oe a ae ee ae ae a ee eae. =... 
164. -S1 Ins 1 | - P III P P P “Mobilsol” L (54) 54 
165. 135-240 mm -» © © € wt «© 6 P ree: s 7¢ 
166_ 163-27 Ins I p e © «C6 « 2: C9 See eee SRT a a 
167 175-260 @20 mm, Ins. ‘ = ee .£ 2 = fe “ _**Kesscoflex’’ BL (52) 27, 33, 52, 65 
168 0-12 Ins. * - c Cc I c. ¢ a **Nopco’’ (61) 27, 37, 41, 52, 61, 65 
169 7t 1l Ins. c c Cc ~ C ~ C Cc . Ethoxyethyl laurate 41. 52, 65 
170 156-198 Ins. Cc cc ¢ - C ~ C C C Butoxyethyl laurate, “‘Kesscoflex’’ BCL (52) 52, 65 
171 26-28 Ins © ¢€ Gc - «€ c C ‘*Nopeo’’ GML (61) 27. 31, 37, 41, 52, 61 
172 11 Ins © ¢ C C eee teh *‘Nopalcol’’ 1-L (61) 1, 27, 37, 41, 52, 61, 78 
“Witco’’ DGL (78) 
173 4-14 Ins Cc c C - 37, 41, 52, 61 
174 281 c “Darex’’ DBM (23), “RC’’ DBM (69) 2, 23, 56, 60, 69 
175 h — a - ~ 9, 52, 60 
176 180 ; In I C c pe ee I 2 9, 5?, 60 
177. 175-180 15 Ins I C GS . @-*« » ee § - 60 
178. 290-400 Ins Cc **Pentalene’’ 195 (62) 62 
179 330-360 4 Ins ~ & - - Se ££ ¢€ C ‘*Arneel’’ OD (8), ODN (43) 8, 43 
“Eldo”’ (34), “‘Emery’’ 2301 (30), 1, 30, 34, 
180. 167-170 @2 mm 13 Ins I P C C P C P P P_ iP» *Nopco’’ 2060 (61) 61, 73 
181. 181-189@2 mm Ins I Pp cS. ©.) 4 yy PP FP P ‘Emery’’ 2302 (30) . 30, 52, 60 
182. 173-181@2 mm Ins I P. &. se Sie P P “Morflex’’ IPO (65) 52, 65 
ion o¢ i ; ‘ ha — ~ “Harflex”’ BO (42) “Nopco’’ 2067-A (61) 1, 9, 19, 33, 
. 190-230 @ 6.5 mm } s 
183. 190-230 @ 6.5 mm i In . & 5 kame Oe, ' **Kesscoflex’’ BO (52) ‘‘RC’’ butyl oleate (69) 41, 42, 43. 52, 
z __“Morpel”” X-930 (65) _“Witcizer’’ 100-101 (78) _ 61, 65, 69,78 
184, 200-240 @ 20 mm 40 Ins Tf £5" ts a ee ate 52, 65 
185. 210-239 @ 4 mm. - Ins I I ae er Oe Mh ge ee — “Ohopex’’ R-9 (19) 19, 52 
186. 198-225@4 mm 40 Ins I c Cc C = P P €C C C Methoxyethyl oleate, ‘‘Kesscoflex’”’ MCO (52) 19, 52 
Kapsol (19) 
187. ~19 to —22 Ins - «iS Co woe. = » & - 31, 37, 41, 52,65 
188. 192-221@2 mm <-45 Ins - - So. ©. =. « C Butoxyethyl oleate, ‘‘Kesscoflex’’ BCO (52) 37, 41, 52, 65 
189.2406Smm. -25 lon Pc cc CC C- C C “Plastolein” 9250 (30), “Plastoflex” VS (1) 1, 30 
190. - 18 Ins P P P P P P P P P OP “Emery’’ 2221 (30), ‘“Morpel’’ X-570 (65), 27, 30, 31, 37, 41, 42, 
“Nopco’’ GMO (61), ‘‘Witco’’ GMO (78) 52, 61, 65, 72, 78 
191. i ~10 ne cc -- - - — . “Morpel” X-565 (65), “Nopalcol” 1-0 (61), 1, 31, 37, 41, 42, 
**Witco’’ DGO (78) 52, 61, 65, 78 
192. ‘ A eae ae is 9, 52 
193. 215-265 @ 20 mm 0 to 9 Ins. | €¢ OC Cire 6 + = - I e 33, 52, 61 
194. 218-235@5 mm 6-9 Ins lL tit ¢. € = € <« - 1 f. See 52, 53, 65, 69 
195. 195@1.5 mm Ins - CC -_— = = =. s - 25 
196 Ins P c PCCCCPC C “Chiorowax’’ LV (24) 24 
197. . : Ins P P PCCCCPC C “Clorafin’’ 42 (45) 10, 45, 46 
CP-40 (46), W-40 (10) 
198. Ins P c Pc¢cc¢qcgc€ccP Cc cC “Ceracior’’ 42 (48), ““Chiorowax’’ 40 (24) 13, 24, 48 
199 ins P c PCCC CPC C “Chiorowax” 50 (24), W-50 (10) 10, 24 
200 Ins Cc c PCcCcccPC C “*C€Chiorowax’’ 70 (24) 24 
201, 229@5 mm. -40 Ins. 1 c C C =~ I P C C C “Plastolein’ 9055DGP (30), “RC” DG-9 (69) 30, $2. 69 
202. 225-255@5 mm +1 to-—4 0.1 I P Cc C P = = € C C_  *Plastolein’’ 9404 TGP (30), “RC’’ TG-9 (69) 30, 52, 65, 69 





* Code for compatibility: C = compatible, P = partially compatible, I = incompatible. © See list/on page 664 for key to numbers. 
_ Meesurement made at 20°C. “The trade marks for plasticizers are shown in quotation marks. S55 
Decomposes at temperatures in this range. ‘pour point 














STRUCTURAL FORMULA 


EMPIRICAL LAR aT 


AT P,P. Vv. P. 



















































































































































































































































R = CgH, 70.C oH; 


FORMULA 
°C. mm, Hg 
Pentoerythritol derivative 
203. Pentaerythritol fatty acid ester = wae ye A ee 0.997 ~—s_ 1.453 247 0.27@200 ‘ 
Phosphoric acid derivatives 
204. Triethy! phosphate __(C3H50),PO0 _CeHy30,P  —_ 182 1,065-1.072° 1.4055 _—116 10¢73 
205. Tributy! phosphate (C4Hy0);PO __CrgHa7O,P == 266 ~——0~.973-0.983° _—1.4226° 193 ae 
206. Tri-(2-ethylhexy!) phosphate fe sHgCH(C3Hs)CH,0] PO ___Coslsi0P = 4385— 9260" =— 1.4434" = 207 1.9 @ 200° 
207. Tributoxyethy! phosphate ___ C2 4Hg0C3H,0);PO = CisHs997P 398 1020 1.434 222 <0.10@150° 
208. Tripheny! phosphate (C6Hs0),PO CyeHy50.P 326 1.185-1.202 1.563-1.5518 225 - 
209. Cresyl diphenyl phosphate (CH ,C,H,OX(C.H50)2PO0 Ci9Hy404P 337 1.208 1.560 232 5.0 @220° 
210. Tricresy! phosphate (CHC,H,0);PO C1H2104P 368 1.165-1.168° 1.553-1.556 230-235 <0.02@150° 
1.145 
211. Tri-dimethylpheny! phosphate ((CH ec 6H ,0];P0 Ca4H2704P 410 1.145 1. 5535 233 0.01@2° 
212. Alkyl phosphate ester (Plas, forpolyvinylalcohol) = — SS —SiaS 1.448 __ 63 = ae 
213. Alkyl aryl phosphate (CyH 170)(CoH 50),PO CaoH2704P 362 1089-1093 1. 507-1. $10 224 1@153° 
214. Dipheny! xenyl phosphat (C¢H 50) 2(CoH sC 4H ,0)PO Ca4H 1904P 402 1. 20660° 1.582-1.590 225 ~ 
@60° 
215. Diethyl ethyiphosphonate CoH sP(OMOC3H 5): f “CoHys03P + +«:166—2S~=—=<CS~sYSC~*«iC«* SB” 105 . 
216. Dibuty! butylphosphonate C4HgP(OKOC4Hy)2 C49H2705P 250 0.948° 1.4310° 155 - 
217. Bis(2-ethylhexy!) CgH17P(OKOCsH17)2 Ca4Hs,05P 419 0.908° 1.4481° 215 ~ 
2-ethy lhexy!| phosphonate 
218. 0, O, O-triethy! phosphorothioate (C3His0),PS_ Cells 50 5PS 198 1.074 1.4458 107 - 
219. O, O, O-tributy! phosphorothioate (C4H,O),PS CigHax0sPS_ 282 0.987 1.4491 146 - 
220. 0, O, O-triisodcty! phosphorothioate te __—_—_(C4H170)5PS CasHs:03PS ss 451_—— (“= i0.933 ~~. 580 210 = 
21. Tris(2-chioroethyl) phosphite = __(CLCH,CH,O);P CoH ,05CLyP 270 1,353° 1.488 191 - 3 
222. Trichloro ethyl phosphate (CLCH,CH,0), PO C,H, ,0,CL,P 286 1.425° ~ 246 ~ 
223. “Trisdichloropropy! phosphate m = 430 ‘1,513 1.5018 "249 dita cal 
Phthelic acid derivatives se 
224. Dimethy! phthalate Ce6H4(COOCHs)2 Cy0H 1004 194 1.18%1.191 1.5168° 146 <0,01° 
1.192-1.194° BRA Be 
225. Diethyl phthalate C,H,(COOC3Hs), Cy ai 40, 222 1.118-1.123°  1.5019° 152 - 
226. Dipropy! phthalate . CH (COOC 5H), Cy 4H 1,0, 250 1.071 1.494 — - eee) 
227. Dibutyl phthalate C,H,(COOC ,H,)2 Ci6H 220, 278 1.042 1.4926° 170-175 1.1@150° 
228. Di-isobutyl phthalate CsH {COOCH ,CH(CH 5)a]2 Cy6H220, 2% 1.040° ° 2 i ae 
229. Diamy! phthalate y C6H,(COOCsH,;)> CigH 260 306 1.022 i ee. Ss 
230. Dihexy!l phthalate (n or iso) CeH4(COOC.6H, 5). Ca0H 3004 334 0,990-0,.994 - 199 - 
231. Dimethylisobutylcarbiny! ‘Cet COOCH(CH s)CHCH(CH s)al2 C20H 3004 334 0.983 1.4764 — - 
phthalate Tord SESS SS aaa Po.” eee ee 
232. Butyl octyl phthalate C4HgOCOC,H {COOCsHy “Cao 300s 334 1.005-1.011° 1.4837 188 - 
233. Butyl octyl phthalate - - 377 0,989 1.4850 199 “ 
234 Butyl isodecy! phthalate C4H,OCOCsH,COOC oH 2; CaaH340, 363 0.992-0,998 - 193 - 
(Decy! buty! phthalate) 
235. Butyl iso-hexyl phthalate (COoOoc, Hy)C gH4(COOC 4H, 5) Cy sH260, 306 1.026 "1.4880 174 “ 
236. Di-n-octyl phthalate CH 4(COOC gH, 7), CagH 990, 391 0.978° “1,482 219 <0.2e150° 
237. Di-isoocty! phthalate C6H,(COOCH;>)2 CagH 500, 391 0.981 1.484 210 1.0 @200° 
eines: oe " — ~ anil 
238. Dicapry! phthalate CeH4(COOC,H17)2 Ci4H5,°, 1 0.965-0.978 1,480° 201-2061 - 
239. Mixed alcohol phthalate Blended alcoho! CasH 590, 390 0.9861° 1.4844 ait craic, 
(average 8-carbon) phthalate 
240. Mixed alcohol phthalate C,H,(COOR), - ca. 400 0.975 1.483 - - 
















* Code for column headings: Sp. Gr. = specific gravity; R. L. = refractive index, F. P. = flash point ‘(Cleveland and Open Cup); V. P. = vapor pressure; B. R. = boiling range; 
656 M. P. = melting point, S. in water = solubility in water, CA = cellulose acetate; CAB = cellulose acetate butyrate;,CN = cellulose nitrate; EC = = ethyl cellulose; PM = polymethyl 
ryi VA = polyvinyl acetate; VB = polyviny! butyral; VC = vinyl chloride; and VCA = vinyl chloride ecetate. 






























































































































































a eS COMPATIBILITY WITH PLASTICS “ieee ee Mr gh ol 
» x . ’ A MANUFACTURERS® 
WATER CA CAB CN EC PM PS VA VB vc VCA MARKS4 FOR PLASTICIZERS 
"¢. _ % by wt. 
203. 261 @4 mm. - - I a c Cc I PI PC Cc “Hercoflex’’ 600 and ‘‘Hercoflex’’ 700 (45) 45 
m. 216 ~56 4 6 ¢: £48 42 = 2 _- ee 
205. 177-1786 27 mm. ~80 ms. Cc. 2c. 6.2 ¢.8t f= - __19,20 
206. 220 @ Smm. ee 001 P PCC l-tCC C “Flexol” TOF (76) _ ae OR 
907. 215-228 @ 4 mm. ~70 01 C P CC C P CC C C KP-140(19) ts 19 
208. 220¢5 mm. 49.2 0002ese C C CCC CCI C C “Celluflex’ TPP (18), TPP (35) ~ 3, 4, 18, 25, 26, 35, 56, 57 
m «390 = “Iss. P CC cwu- 1 1! C CG Cc “Cellufiex” 112(18)  “Reomol” 21P (5) 18, 19, 35, 43, 
‘*Kronitex’’ MX (19) “‘Santicizer” 140 (56) 3, 56, 5 
aah E ee eh ae ee < _“Kolflex’’ (53) 2 ae 
210. 265-285 @ 10 mm. ~35 In. C C CC PCCC C C “Celluflex” 179-EG 179C (18) “Lindo!” (18) "3, 18, 19, 25, 
**Kolflex’’ (53) “PX"-917 (66) 35, 43, 53, 56, 
**Kronitex”’ (19) TTP (35) 57, 58, 66 
211. 225-295 @10 mm. -35 0,002e25°P C C C P P C C = C Trixyleny!l phosphate, “Celluflex’’ 179-A (18), 18, 19, 35, 43, 57 
(pour pt.) ““Kronitex’’ K3 (19), TXP GS) 
212. 7 - Sol. oa ee ae eS ee ae 1-318-19 (77) "en SAS Aaa caer 3a 
213. 23065 mm. - - P C =- €C = © €C C C C “§anticizer’’ 141 (56) y Se 
214. 250-285 ¢5 mm. - me. PW CCC CGC cc C C mehsaD 26 
715. 215. 82-83¢11 mm. me a, ae oa oe ae aia as aera = A SAE 77 
216. 12 127-128 62.5 | mm, - Ins = - ae ae Pee a - 77 
217. 160-161 @0.25 mm. ~ Ing, - - ----+- - = 77 
28. 93. 5-940 10 mm. - ray - - Cc c --| = = = ~ 77 
219. 1427-14564. 5 mm. - len. - -§ C Cee eee = - 77 
220. 160-170 60.2 mm. - Im. - - CC - - - =~ - = Cae 2 st Ay a 77 
221. 119 @0.15 mm, ES less - =~ =- - = - - = Cc c one ay ‘ pipet ee 77 
222. 203 @ 10 mm. -60 07 C C cC =-C CC C C “Celluflex’’ CEF (18) 18 
D3. ‘ ‘“ | me es a ““Cellafiex” FR- FR-2 (18) Nig OL ne ae 
224. 282 0 ases*CcC Cc cccccc P C Sm” 77167 “Palatinol’’ M (10) 3, 10, 35, 41, 42, 
5 “Kolflex’’ DMP (53) *Reomol’’ DMP (35) 4, BD, 53, 56, 6 
725. 296 -40 O. oe2s°c CC CCC CCC P C “DEP” 770 (67) ‘Palatinol” A (10) 2, 3, 10, 25, 29, 35, 44, 
> “Kolflex”” DEP BP (53) “Reomol” DEP G5) 50, 53, 56, 57, 67, 7: 
226. 129-13261 mm. 8S = = 2 se = - . 2s 
227. 339 -35 In. C C CCCCCC C C “Celluflex” DBP (18) ‘Polycizer” DBP (43) 2, 4, 10, 12, 15, 
227-235 @ 37 “‘Darex’’ DBP (23) “PX’"’-104 (66) 18, 19, 20, 22, 23, 
; . —_ DBP 705 (67) “RC” DBP (69) 25, 29, 35, 40, 42, 
: ‘Griffin’ DBP (40) “‘Reomol’’ DBP (35) 43, 44, 47, 53, 56, 
“‘Harflex’’ 140 (42) “Staflex’? DBP (22) 57, 58, 65, 66, 67, 
“Kolflex’’ (53) **Vestinol’’ C (15) 69, 71, 75, 78 
} “‘Morflex”’ 140 (65) “Witicizer’’ 300 (78) 
: Hee ae REN ¢ Sods | Ue “Palatinol’’ C (10) 
) = 27  ___-S0 oo = C CEC = CC CC ~ eet Oe) “Reet ee 8.228.248 
—_— 2 <a mn t © © € 0: « € 4 Ce ae Ps 110, 25,/ 53, 75 
230. 2105 mm. - Ins rP°e@eeesec CC 6 tt eae 160 (42) “RC” DIPH (69) 42, 44, 65, 69 
“‘Morflex’’ 160 (65) 
231. 190-195@S mm. - Ins. P Cc C C C C € CC C “Plastoflex” 520 (1) i 
232, 340 @740 mm. -50 G06 se ews ee ee eee 750 (67) “Blastex” 48-P (2) 2, 14,2 29, 44, 
3 es tbh ~- a “CRC” BOP (14)  — “RC” BOP (69) 53, 67, 69 
233. 225@S5Smm - én. 1 P C C C C C CC C “PK.914 (66) sh aa “« 
234, 220 ¢'5 mm. 45 Ins - 2 = = = C~. © © CO gpa “RC” BIDP (69) 2, 4, 22, 44, 
“Elastex”’ 40-P (2) “*Santicizer’’ 603 (56) 53, 56, 58, 66, 
“Kolflex’’ (53) “*Staflex’’ BDP (22) 67, & 
“PX”"’-114 ©) 
235. 235. 190-205 @S mm. —50 Ins Pp @€¢ ¢ 24 h.. 60-2 €2 c “RC” BIHP (9) 69 
236.220 220-248 © 4 mm, —25 Ins 1 ¢ce¢ecec Ct C C C “Mociex’’ X-926 (65) 4, 23, 54, 57, 65 
237. 2300S mm. —45 Ins. ee 8 07 @ 62. 2. 3S “DIOP” (19) “Morflex’’ 100 (65) 2, 3, 12, 19, 22 
DIOP 735 (67) “PX"'-108 (66 29, 35, 39, 40, 42, 
*‘Elastex’’ 10-P (2) “‘Permaflex’’ DIOP (39) 43, 44, 45, 47, 53, 
“Griffin’”” DIOP (40) “RC” DIOP (69) 56, 57, 58, 65, 66, 
“Harflex’’ 120 (42) “Reomol’’ DIOP (35) 67, 69, 71, 75, 78 
‘“*Hercoflex”’ 200 (45) “*Staflex’’ DIOP (22) 
“es =o “Kolflex”’ (53) “Witcizer’” 313 (78) ait, Pe 
238. 215-240 -60 <0.03 P cceecPpeceYeecece ¢ “acne ags “Hartflex’’ 180 (42) 2, 4, 14, 35, 
@ 4 mm. DCP 715 (67) **Reomol’’ DCP (35) 42, 44, 67 
“Elastex’’ thc scad (2) 
239, 220-20 -50 to-55 Ins. . 6.6 8 2a 6-68 “Good-Rite”’ -GP- 261 (38)  ‘‘Reomol” D79P (35) 35, 38, 43, 44, 65 
@4 mm. “‘Polycizet’’ 162 (43) 
240. 265-320 “it at p c a ee ee are ‘*‘Palatinol’’ F (10) 10 
© 20 mm. 
ae heirs ne : BF oe a oie” Tee Sea aR - 
"Code for compatibility: C = compatible, P = partially compatible, I = incompatible. © See liston page 664 for key to numbers. 


“Measurement made at 20°C. 
*». 
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NAME* STRUCTURAL FORMULA 


EMPIRICAL 
FORMULA 


MOL ECU- SP. GR. 


LAR 


WEIGHT 25°C. 
























































241. Di-(2-ethylhexyl) phthalate C,H (COOC,H,,), CagHyg0, 390 
242. Di-(2-ethylhexy!) CoH yolCOOCH,CH(C2Hs)CaHela = Ca. 4H 440, 397 
hexahydrophthalate ae 58 me 
243. Dinony! phthalate C6Hy(COOC 5H; 9)2 Ca6H4204 419 
244. n-Octyi-n-decyl CyH  7OCCC sH,COOC ioHa, Caeliaa0. 419 
phthalate 
245. Octyl decyl phthalate CH 7OCOC gH4COOC i oH a, CasHe20, 418 
(Isoocty!] isodecy! phthalate) 
(Isooctyl decy! phthalate) 
246. Di-decyl phthalate ~“CdislCO0CreHiada SC aellgsy 
(Di-isodecy! phthalate) 
247. Ditridecy! phthalate C.H {COC Har) C5gH 5,0, 530 
248. Blend (50/50) of di-octy! and - - 400 
_di-octyl- -decy! Phthalates: 
249. Blend (50/50) of 4 di-octyl and - - =! 
_dirdecyl phthalates 
250. ~~ Ethylhexyl-decyl phthalete — j Mixed Ester of Octyl « and Decyl Alcohols _ i « 
251. Buty!l-ethylhexy! phthalate Mixed Ester of Butanol and 2-Ethyl Hexanol =~ = 
252. Mixed alky! phthalates Blend of 2/3 DIDP and 1/3 BBP ~ - 
253. Wixed alkyl phthalate tite “Blend of 1/2 DIDP and 1/2 BBP - - 
254. Mixed alkyl phthalate Blend of 1/3 DIDP and 2/3 BBP - - 
255. Mixed alkyl ‘phthalate Blend of di-isoocty] and ~ 400 
_ di-n-octyl-n-decy! phthalate 
256. Fatty acid phthalate on - # 
257. 257, Di (2-ethylhexy!) isophthalate C. H «{COOCH, aCH(C, 2H5)C, Hy], ~ ~ 
258. - Diallyl phthalate CeH,(COOCHCH = CHa), Ci 4H 144 246 
259. ‘Dihydrabiethy! phthalate - a a 
260. 260. Butyl cyclohexyl phthalate CoH4(COOC,Hy) (COOCsH 1) Cy pHas0, 304 
Mi. & Butyl benzy! phthalate (B (BBP) C,.H,(Cooc, H,XCOOCH aCoHs) Ci9H 200, 312 
262. Dicyclohexyl phthalate zs C6H(COOC 6H11)2 C20H2604 330 
263. Ditmethyicyclohexyl) CH 5CH,oOCOCgH,COOCsHioCH,  CazH300, ~-358 
___ Phthalate 
264. 264. Diphenyl phthalate __ Ce g(COOC sls) Cooli40, 318 
265. Alkyl aryl phthalate = | -—-—»-—«RyOOCCsH,COOR, = < 500 
266. 266. Alkyl | aryl phthalate AR R ,OOCCgH,COOR, - 7 
267. a7. Aly! aryl modified phthalate - - - 
268. 268. Alley! aryl ‘modified phthalate - - - 
269. Modified phthalate = = > 
270. 270. Modified | phthalate a. « ve 
271. Dimethoxyethy! phthalate C,H,4(COOC,H,OCH;), CisHigOs 282 
272. Diethoxyethyl phthalate CoH (COOCZH.OCjHs),  Cigligg0, 310 
273. Dibutoxyethyl phthalate ~~ CgH,(COOC,H,OC.H,), Colina os 
274. Bie (diethylene glycol C,H,(COOCH,CH,0CH,CH,0C,Hs), CaoHso0s 398 —~CS~* 
__soncethyi ether) phthalate 
275. Gi 275. Glycerol p phthalate =f shpat Je apa ee « 
276. Methycyclohexyl isc inobety! phthalate CHC 4H, gOCC, H {COC H, Ci H 240 318 
277. High molecular weight - a ~ 
phthalate 
278. High molecular weight ~ = 630 
s: Ja eS tts ms Pease 
Polyesters 
279. Polyester — - os ay 


* Code for column headings: Sp, Gr, = specific gravity; R. L = refractive index; F. P. = flash point (Cleveland and Open Cup); V. P. = vapor pressure; 


0.9861 


0.965-0.972 


0.968 


0.967-0.973 


" 0.961-0.967 


0.956 
0.974 
0.972 
; 0. 9729° 
0,9941° 
1. 1,004-1 014 
1.029-1.039 
1 005-1.065 
0.973 


0.952° 


0.9840° 
1.120° 
1.055° 
1.076 
1.111-1.119 
1.148* 
1.075 


1.28 


1. 052 1.056° 


1.033° 
1.042 
0.951 
0.990 


0.985 
1.171° 


“1.120* 
1.063 
~ 1,121.14 


1.04 


1,054 


1.0394 @ 30 


1,11 
4 


methacrylate; PS = polystyrene; VA = polyvinyl acetate, VB = polyviny! butyral; VC = viny! chloride; and VCA = vinyl chloride acetate. 


1.4859° 
1.483 


1.4619° 
1.4812 


1.481 


1.482-1.486 


1.4835° 


1.4822 
1.483 


1.4835 


1.4851° 
_ 14068 


1.482 


1.478 


1.4875° 
1.516° 
1.513° 
1.5071° 
1.5336-1.5376 


1.516 
1.572@74 
1.517° 
1.5112° 
"1,522 
1.484 


1.513 
1.500 
1.500 
1.491 
1.483 
1.492 
1.5029 


1,5005 
1.4980 @ 30° 


_1.467 


205 


218 


228 


215 


243 
218 


229 


210 


218 


224 


232 
166 


194 
199 


27 


208 


mm. Hg 


1.32 @ 200° 


2.2@200° 


0.01 « 150° 


0.54 @ 200° 
1.8 €200° 


<0.06@ 150° 


0.694 200° 
2.4@150° 


0.1@140°_ 
<0.06@150° 


0.76@ 200° 


<0.01@20° 
0.25@150° 


<0.01@29° 
0.20@150° 


<0.01@20° 
0.06@ 150° 


<0.10@150° 


<0.3mm @145° 


B. R. = boiling range; 
M P. = melting point; & in water = solubility in water; CA = cellulose acetate; CAB = cellulose acetate butyrate, CN = ceuulose nitrate, EC = ethy! cellulose; PM = polymethyl 





























COMMON NAMES, TRADE 










































































































































































S. IN COMPATIBILITY WITH PLASTICS® 
B.R MP WATER - we en : DESIGNATIONS, AND TRADE MANUFACTURERS? 
CA CAB CN EC PM PS VA YB YC VYCA MARKS* FOR PLASTICIZERS 
my «3 Cc. % by wt 
241 231 @5 mm _46' <0.01 I Cc £2. I P c c “CRC” DIDP (14) ‘‘Permafiex’’ DOP (39) 2, 10, 14, 15, 
“‘Celluflex’’ DOP (18) ‘‘Palatinol’’ AH (10) 18, 19, 22, 29, 
DOP 745 (67) “PX’’-138 (66) 35, 38, 39, 40, 
‘*Elastex’’ 28-P (2) “RC’’ DOP (69) 42, 44, 53, 56, 
“‘Flexol’’ DOP (76) “‘Reomol’’ DOP (35) 57, 58, 65, 66, 
“*Griffin’’ DOP (40) “*Staflex’’ DOP (22) 67, 69, 71, 76, 
‘‘Harflex’’ 150 (42) **Vestinol’’ AH (15) 78 
**Kolflex’’ (53) “Witcizer’’ 312 (78) 
FR 5 eR A ee i ee “Morflex”’ 110 (65) a pes 
242. 216 @ 5 mm. ~53! <0.01 I | e- < I Se Fe € < C ‘*Flexol’’ CC-55 (76) 76 
243. 413 Ins ja eel — = € € “Morflex” 190(65) +~—=«““Staflex”” DNP (22) 10, 15, 22, 35, 
**Palatinol DN (10) **Vestinol’’ N (15) 44, 65 
**Reomol’’ DNP (35) 
244. 241 @5 mm. Ins I Cc C S ¢ I c Cc C DNODP (56) *“‘NODP"’ 720 (67) 2, 22, 44, 45, 
‘*Elastex’’ 82-P (2) ““PX'’-314 (66) 46, 53, 56, 65, 
‘*Hercoflex’’ 150 (45) *“*RC’’ N-ODP (69) 66, 67, 69 
" ‘Morflex’’ 125 (65) **Staflex’’ S00 (22) 
245. 235-248 @4 mm ~ 40 Ins. P € ¢ € ¢ Pe 2, SS C ‘*Dinopol’’ IDO (19) ODP 740 (67) 2, 12, 19, 22, 
‘Dinopol’’ 235 (19) “Permafle: *’ ODP (39) 38, 39, 42, 43, 
**Elastex”’ 18-P (2) “Polycizer’’ 562 (43) 44, 53, 56, 57, 
“*Good-rite’’ GP-265 (38) “PX’’-118 (66) 58, 65, 66, 67, 
“Harflex’’ 130 (42) **RC”’ ODP (69) 69 
**Kolflex’”’ (53) **Santicizer’’ 602 (56) 
SAE é Jak a ) __. Morflex’” 175 (65) “Staflex”” ODP (22) 
246, 261 @5 mm =$7° 0.01 p Cc ce ¢ + P Cc Cc “CRC” DIDP (14) “‘Morflex”’ 130 (65) 2, 10, 12, 14, 
DDP 725 (67) ‘‘Palatinol’’ 2 (10) 19, 22, 35, 38, 
“Elastex’’ 90-P (2) ‘‘Permaflex’’ DIDP (39) 39, 40, 42, 43, 
**Flexol’’ 10-10 (76) “‘Plasticizer’’ GC-100(40) 44, 45, 53, 56, 
“‘Good-rite”” GP-266 (38) “Polycizer’’ 662 (43) 57, 58, 65, 66, 
**Griffin’’ DIDP (40) **PX’’-120 (66) 67, 69, 76 
‘‘Harflex’’ 110 (42) “*RC’’ DIDP (69) 
**Hercoflex’’ 210 (45) *‘Reomol’’ DIDP (35) 
ran i pS Sates ee “Kolflex” (53) _“Staflex”” DDP (22) 
247. 286 ~30 Ins e- ¢€¢. ¢ 2-8 P C C C “RC” DTDP (69) 69 
28.240e5mm °#«— Ins 1 ¢cc¢cc¢écC¢teétrT.¢ C€ C€C “Dias” mor (is 19, 44 
—l—a - Ins a a on a oe ee. Sra. 44 
250. 245 « 5 mm % 0.01 . os 2 I P C C “Flexol’ 810(76) | +‘“‘Santicizer’’ 636 (56) 56, 76 
251.224 ¢ 5 mm es ®.01 ' © ££ Ee FP 1 P C C “Flexol”426(%6)  #  +;:;«&#&=;7}> 7 
ie ke. a Ins. I P CCC CC C C C “Santicizer’606(5) .|.” 56 
_. ‘ a. Ins. I P CCC¢CCC C C C “Senticiser’ 611(56) call 56 
254. = Ins. I P ccc cc C C C “Santicizer” 613 (56) 56 
255. 240 e 5 mm. - Ins I e €¢ £- es I C CC “Dinopol’”® MOP (19) **Palatinol” AG (10) 10, 19, 45 
“Hercoflex’’ 250 (45) 
256. 215-235 e 4 mm. - 0.01 @ 25 > - ee’? Cc C C C ‘“Kolflex’’ 233 (53) **Ohopex’’ O-10 (19) 19, 40, 53 
“Griffin’’ GC-88 (40) 
257. 24165 mm. - 0.01 Ic Cc Cc P C 1 C C C “Flexol” 380 (76) i 16 
258. 156-175@4mm. —70 on  ¢€¢ €*@ £ « ¢c ¢ ¢ -¢c . ; 19 
a 65 ins. ae ae 1 P C P “Cellolyn’”’ 21 (45) 45 
260, 189-222@5 mm. - 0.005 i Ses Cc C C C “€lastex’’ 50-B (2) 5; es 2, 44 
261. 370 @ 760 mm. - 0.0003 @ 30 P Cc = ie . -_— C ‘Palatinol’’ BB (10) **Reomol’’ P (35) 10, 35, 56 
**Santicizer’’ 160 (56) 
262. 212-218@S5mm. 58-65 Ins .: Se" 2 &-e C P PP DCHP 730 (67) KP-201 (19) 2, 19, 44, 47, 
“Elastex’’ DCHP (2) 56, 57 
263. 250 @2 mm. “ Ins . ££ és. C C C C “Sextol’’ phthalate (47) 47 
264. 250-257@14mm. 69 Ins ‘i 6 €¢ @<@2 2 0 ¢ 0 oe van 1h ee 
265. 262-288 @4 mm. - Ins “~s € €¢€¢tc-+--+- ¢ CC mim mua 2 
266. 283-29064mm.—-- Ins - € € € 6 ¢+ = € € oa ee D 
a = Ins - Pp P P —- PB = — CC “Santicizer” 213 (6) 3 
268. i. a Ins. - P P P - P —- — C C “Santicizer’ 214 (56) Perce 56 
269 a = Ins. ~ =a CC «= Cu «ct, €,eee ; 56 
270. = _ Ins. - - ~ Ce tte - © © =e UY cee 56 
271.19 210e4mm. - 088 Cc Cc Cc Cc - P € C C C “Kesscoflex” MCP (52) ‘‘Palatinol”’ O (10) 10, 19, 25, 29, 
*Methox’’ (19) **Reomol’’ P (35) 35, 44, 52 
272.18821se4mm. 31 0.25025° Cc € Cc - :.2¢.¢ “ 25 
273. 21023364mm.  - <0.03025° 1 C C C € € C C C C “Kesscoflex” BCP (S2) “Palatinol” K (10) 10, 19, 25 
**Kronisol’’ (19) **Reomol’’ DBGP (35) 35, 
274. 200-200@4mm.  -35  0.8025° C CC C C —- P C —- C C Di-“Carbitol” phthalate 19 
Diethoxyethy! phthalate 
a ai... oa ae - ¢€ Cc = P C Cc C “€sterflex” B-1 (72) 72 
276. 145-165 @2 mm. - Ins. Si. alee. c cce¢ - 47 
277. ahs; a ion am "a i - - «= = “Sellen” KA (22) 22 
278. - - sm -« © C «= = P C C C “Staflex’”’ KD (20) 20 
279. - = - I c c l-}« P — C C “Admex’’ 770 (6) x 6 
"Code for compatibility: C = compatible, P = partially ible, I = mpatible. See list on page 664 for key to numbers. 
"Measurement made at 20°C. ‘The trade marks for plasticizers ere shown in quotation marks. 
*he. 





mp at 


=) 


in this range. 





'Poar point. 















































































































































































































































MOL ECU. SP. GR. > 
NAME* STRUCTURAL FORMULA py aT AT FP v.P. 
WEIGHT 25° C. 25° C. 
°C. mm. Hg 
280. Polyester - = 4000 1.15 1.4719 of S 
21. Polyester = n 1500 1.107 1.4803 ae ry 
282._ Polyester cert ne os 1.055¢ Y 3 aoe 
283. Polyester a an 0.9517 1.4521° 200 aa 
284. Polyester i -. 850 1.039 1.459° 260 “oto 
285. Polyester "a ey 8000 1.06 — 6  «-« @ 
286. Polyester ~ rn ae 6000 1.15 1.471 
287. Polyester - a 6000 1.13 1.47 288 = 
288. Polyester ‘i os ~- 2200 1.08 1.466 279 
289. Polyester - ms 3300 1.10 1.467 279 n 
290. Polyester : “3 oe 3300 1.08 1.460 299 ‘= 
291. Polyester % Meh ra ca. 1000 1.00 uy is" Caeeore. 
292. Polyester page: ii a 8000 — — oe oo 
293. Polyester eee “i pe - ra 279 * 
294. Polyester _ Og ae 1.03 eRe ia 
295. Polyester be * - 1.22 os 246 = 
296. Polyester > Cie) EE HR “apa eET aR a 
297. Polyester - - ~ 0.9200 1.4485 218 ~ 
298. Polyester a“ ru = 0.9565 = 218 _ 
299. Polyester = - ca. 3000 1.090 yey = <— a 
300. Polyester = a " 2500 1.10° 1.4684 290 “ 
301. Polyester pe y - ne 1.084 1.465 ms = 
302. Polyester ae 2 x m - 1.050 eee pa 
303. Polyester = = ca. 4000 1.06 ee = ~- 
304. Polyester POR) - am ca. 3000 1.07 - a es: 
365. Polyester - - ca. 1500 1.025 — - - 
306. Polyester - ~ = 1.012 = ype * 
307. Polyester - - ca. 2000 1.17 She ee 
308. Polyester RTE: - - - 1.045 - - - 
WS. Polyester ~ ~ - 1.024 - ‘ie ya 
310. Polyester 7 - as 1.030 1.466 _ me 
311. Polyester ae ee = ae 1.074 1.4660 275 ei” 
312. Polyester eS = - - 1.153 1.4662 270 <a 
313. Polyester - ~ - 1.0626 1.4660 290 - 
314. Polymeric condensed ketone = - - 1.202 on - - 
315. Polyester - - ca. 2000 1,082 1.4654 - ~ 
316. Polyoxypropylene derivatives of | C,H,CCH,—O-(C,H,0),H, ks 418-4100 1.00-1.03 a 250°. Nil 
trimethylol propane 
Polyvinyl! ethers or. 
317. Polyvinyl-methylether - (C3H,0), - 1.04 1.469 - - 
318. Polymeric plasticizer Derived from neopentyl glycol ~ 1200-1300 1.060° 1.4656° 279 : - 
319. Polyester - ~ = 1.09 1.466 296 - 
320. Polyester < - “ 1.10 1.4658 293 - 
321. Polyester ~ vi ie 1.061 1.4676 307 at 2 
Ricinoleic acid derivatives 
322. Methyl ricinoleate C, 7H s,(OH)COOCH, CrtlaDs 312 0.925 4620 190 - 
323. Methyl acetyl ricinoleate C1 7H32(OCOCH;)COOCH, C21H3904 355 0.938 1.4545 196 am 
324. Methyl acetyl ricinoleate - = - 0.958 1.4580 207 - 
(modified) sn E 
32S. Butyl ricinoleate Cy 7H ,(OH)COOC Hy C2,H, 20; 355 0.917 1.4620 207 - 
326. mButyl acetyl ricinoleate C1 7Hs.(OCOCH,)COOC,H, CosHes0, 397 0.928 1.4555 210 ~ 
327. ‘Ethylene glycol ricinoleate C1 7H 3,(OH)COOCH,CH,0H CaoHss0, 342 0.969 1.4740 241 ~ 
328. Propylene glycol ricinoleate C4 7H32(OH)COOCH,CHOHCH,; Co;H400,4 357 0.960 1.4695 221 - 
329. Methoxyethy! ricinoleate C,7H3,(OH)COOCH,CH,0CH, C2;H490, 357 0.951 1.4645 207 - 
330, Methoxyethyl acetyl ricinoleate C,;Hs,(OCOCH,)COOCH,CH,OCH,  C23H,,0; 399 3.960 1.4570 215 <0.04 @ 150° 
ricinoleate * > OR 
331. Methoxyethyl acetyl - = - 0.968 1.4630 238 - 
ricinoleate (modified) ees ee 
332. Glycerol monoricinoleate C17Hs,(OH)COOCH,CIIOHCH,OH C2i:H400s 372 0.981 1.4770 265 a 
333. Diethylene glycol C4 7H  (OH)COO(CH,CH,0),H CoaH420s 387 0.972-0.980 ~ - - 
334. Glyceryl triacety! [C 7Hs,(OCOCH,)COO),CH, CoollsseOrs 1060 0.965 1.4685 290 - 
ricinoleate 
Sebacic acid derivatives 
335. Dimethyl sebecate CH;0CO(CH,)sCOOCH, C12H220, 230 0.990 - = - 
336. Diethyl sebacate C3Hs0CO(CH,),COOC ,H, Cy4Ho60, 258 1.048 1.419 = - 
337, Dibutyl sebacate C4HgOCO(CH,)sCOOC,H, CigH40, 314 0.935-0.942° Lf. . 178-180 - 





a = melting point; S. in water = solubility in water; CA = cellulose acetate; CAB = cellulose acetate b 
methacrylate; PS = polystyrene; dihgatireead aiahites UB < quigrtagt Sekently: VE = cingt chtmctdes aut WO © cast cbtartée exatane. 


for column heedings: Sp. Gr. = specific gravity; R. L = refractive index; St er come Te Dosen geeatien B.S © boiling cengy 


Sint 





nitrate; EC = ethyl 





; PM = poly 
































































































































































































































































































‘ vice COMMON NAMES, TRADE 
B. R. MP oneal cx — ot ee Pu Sieve me Vea DESIGNATIONS, AND TRADE MAKJFACTURERS® 
MARKS¢ POR PLASTICIZERS 
@ 7c. C % by wt 
i 4 Ins, , 0 SU Ut Se CO ee eee La 
.|h—([——a — fo (3 © OC ft ne Bo CC ei ae 6 
_ See oo t | Cin tf 1 C C weenmgm 76 
SRR eae Ins. rs = Pane a © - — C C_ DP-100(27) 27 
a. eae Ing C P C C C C P P C C “Plastolein” 9720 (30) 30 
— - 13-15 = I ft C £- —- P { C C “Pacaslen” G25 Gs) 68 
aes <-25 is Ic Ci - —- C I C C€ “Parapiex” G-40 (68) a 68 
— . 25 -~ ¥ € €C ft -~ =~ C I C C “Paraglex’ G-41 (68) 68 
ae ingaae ae - I C C P ~ ~ P P C C “Paraplex” G-50 (68) ag 68 
— jo - «ft ¢€ CGC 1l-wo -- P I C C “Pasapex” G-53 (68) 68 
aE 4. o- § C GP — — P P C C “Paraplex” G54 (68) 68 
oF °. ma =« - © CGC... =~ - C C Sisne” 0202 On 30 
292. ase 13-15 000 I ft C8 tl i P I C C “Elastex” 37R (2) 2 
293. ra 10 im £eewtn8 @.) § ¢ ee ““Plastigen’’ K (10) 2, 10 
“Elastex’’ 36R (2) 
204. a -10 im - C GCC. - P C C BP-259007) er - 27, 43 
995. 197 ¢ 4 mm “ - cect-mwerwretir )} as. 45 
206. = 0 In. P P C C - =~ C = C C “Morflex" P-10A (65) 65 
a -21 In. P P C P —~ ~ C ~ C C “Morflex” P-20B (65) : 65 
298. - ~—37 Ins P P C P = = C = C C “Morfler” P-40B (65) _ PRE SBIR aE 65 
~  C- - Ins, - - - - ~ - C - C C “‘Morflex” P-SO(65) at 65 
300. a -10 Ins. 1 GC Ctli cP it c C “RC” BGA (69) 69 
a ‘ Ins ¢c¢tfi= «2. © © "eee. oe. 6 
— . im * C Cf «oe ee eS “Drapes” 7.7 (7)_ a ae eT 7 
is — - - - - = = — = C C “Reopiez”100G5 35 
FS i Pipi 4 - —- - = — — C C “Reopen” 110 G5) 35 
; —— = = so Se ee ol . Cee ee Oa Dae ee a 35 
_ - : =e te ——==“iroplea”" 3005) 35 
—- . * Le ee ee ae oo ennai oe ra i 35 
; _—  - a = SC aS 35 
j — 4 i iis a ob ae — C C “Reoplex” 641 (35) _ ped: 35 
Z .—l—F—eee 1c CCC 1 C = C C “fHarflex** 330 (42) 42 
. (t= m ft CLeo-ett ¢ ¢awmeeae. z 41 
: 312. a i + ae 8 ae. ee “Halleo” HA- ee oe, ee 41 
313. - Ins I 1 ¢c tf = = ¥ I C C “fialico” HA-7—A (41) 41 
314 - 2 Ins e Cc er ae Sg C C C Cc “Mohawk’’ Polymeric EMT (55) 55 
315. - Ins I Cc c I - = C C C C *Santicizer’’ 409 (56) 56 
316. a Ligid Sight - - - - C - C C — — “Piusscol” TP esdes(7) 79 
317 ‘ Sl I I CEC © = I TF “Lutonal’ M40 (10) 10 
— = ins. CGC C P P —- — C = C C “Bastman” NP-10(29), “Harflex” 300, 325,and375(42) 29, 42 
319. ar yee - ft ¢ ccc tt P — C C “Harflex’”’ 300 (42) 42 
320. ee ~ - ft € € € C i C — C C “Harflex” 325 (42) 42 
—-  __s =i t € tt it Pt C C “Harflex” 375 (42) 42 
: $22. 170@1mm. -30(pourpt.) Ins. P C C C P = C C I I “lexricin’ P-1 (11), “Nopco’’ 1060-C (61) 11, 61 
: 323. 185@imm. <-30 ins. P C C C P P C C C C “Plexricin” P-4 (11) il 
324. ~— wa em © € ee con 6 6 ae ll 
‘ 325. 185 @1 mm. ~30 In. I C C C = P C C I C “Flexricin’’ P-3 (11), “Staflex” BR (22) 11, 22, 52 
‘ 3%. 195@imm. -320-05 Ins. 1 C C C P P C C C  “Plexricin” PO (Il), “Staflex” BRA (22) li, 22 
. 327. — vt kt = — Ce oe ee eee 11, 41, 52 
E 328. -_... tt. te = « oS ewe et ee ee 11, 41, 52 
2 329. 185 @i mm. —37 In. 1 C CC - P C C C C “Fiezricin” P-IC (11) 11, 37, 52 
‘ 330. 195 @1 mm. ~60 Ins. I C C C = P C C C C “Flezricin’” P-4C (11) 11, 19, 22 
4 me KP-120 (19), ‘Staflex’’ IXA (22) 
331. a 6 is. | C CC —- = C C C C “Flexricin” 62 (11) il 
f 332. t <—50 in. - - C C —- = = C — -— “Flexricin” 13 (11), “Nopeo” 2225-C (61) 1, 11,37, 41, 52,61 
—— —- = S - - ¢cc-- - = « = eee Lee 37, 41, 52, 61 
— - ft os ft 42 CC = P'S < 2.8 Seer eee il 
a (pour pt.) 
bs 335. 294 - Vsbhsol.C C C C C€ C C C C C “Harflex’ 10 (42), “Reomol’”’ DMS (35) 35, 42, 44 
A 336. 308 “tS 60 4 €. 2s «© 6) = oy eee 25, 35, 44 
337, 344-345 -l1l <00l1 I P C C C C P P C C “DBS” 755 (67) “Polycizer” DBS (43) 2, 22, 29, 35, 
175-180 @3 mm. “Griffin” DBS (40)  ““PX””-404 (66) 40, 41, 42, 43, 
““Harflex’’ 40 (42) “Reomol” DBS (35) 44, 58, 65, 66, 
*Monoplex’’ DBS (68) ‘‘Staflex’’ DBS (22) 67, 68 
e “Morflex’’ 240 (65) 
2; "Code for compatibility: C = compatible, P = partially ible, I = i idl >See list on page 664 for key to numbers. 
yi “Measurement made at 20°C. 4The trade marks for plasticizers are shown in quotation marks. 
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NAME* 


EMPIRICAL 
FORMULA 


STRUCTURAL FORMULA 





338. Dioctyl sebacate 





339. Di-isooctyl sebacate 








CH, 7OCO(CH,),COOC,H,; 





CasHso0, 





MOLECU. 





LAR 


~WEIGHT 


SP. GR, » t 
AT AT P. P 
25°C 25° C. 





426-427 


0.911-0.913 1.449- 


1.451 



































































































































CaH; 7OCO(CH2)sCOOCsH: - Ca6Hs004 427 0.9160° 1.4480 246 _ 
340. Di-2- ethylhexyl isosebacate CgHis(COOC gH; 7)2 CyisHs404 426 0.910@77° F. Lee ane 214-232 - 
@ F 
341. Di-normal-buty’ isosebacate CsH, .(COOC Hy). \. Gaghecs 314 ~ 0.930-0,981 1.4377 177 — = 
é 77°F e7P F. 
342. Dibutoxyethy! _Sebacate (CH2)s(COOC ,H,OC,4Hg), CagH4 205 403 “0. 964-0. 970 1. 4447 = ini 
343. Butyl benzyl sebacate (CHz)s(COOC4HyXCOOCH,C,Hs)  CayH320, 348 1.023 - - m 
344. 344, Dibenzyi sebacate (CH)s(COOCH,C,Hs), Ca4H300, 382 1.05 1.521° 236 ~- 
345. Mixed _Sebacate edipate ester - - _ 41 0.93 1.445 - - 
346, Mixed alcohol sebacate Blended alcohol (Avg. 8 carbon) Ci6H5,9, 427 0.914 - _- - 
sebacate 
” Stearic acid derivatives “a 
347. Butyl stearate C1 7H3sCOOC,H, Cul Dro 341 0.855-0.862 1.4418 188 
348. Octyl stearate ¢€ 17H ysCOOC gH ‘Cagls202 397 0, 851-0. 857 = : ~ e 
349. Cyclohexy! stearate Cy7HssCOOCSH,, CagHa02 367 0.880-0.883 - - - = 
en? 
350. + 2Propylene gyesk C49HysC0OCH, CHOHCH ; CasH4205 343 0.93 - ~ ~ 
monostearate 
351, Ethylene glycol senenetry! Ci 9H ysCOOCH CH ,0CH, CasHasOs 343 0.885 - . 
ether stearate 
352. Ethylene glycol eutthetst C,H ssC00C 2H OCH CoslanOs 385 0. 877-0, 82° 1.446 216 0.01 @20° 
ether stearate 0.06 @ 150° 
353. Glycerol monostearate CssH,CO0CH,CHOHCH,OH CasH 420, 359 0.970 - ~ - 
354. Glyceryl tri-acetoxy stearate [C,H 94(0COCH )C00] ,C ,! C,H, & sH, 169 1066 0.955 1.4595 300 > 
355. Buty! acetoxystearate CypHg fOCOCH COO «Hy “CoallecOa 398 0.922 1.4480 207 - 
356. Diethylene glycol (Cy 7H ssCOOC3H,),0 CyoH 190s 639 0.96 - - - 
___distearate Se ee aa re emer us . Be = * _ 
357. Tetraethylene deeal Cy H ysCOO(CH {CH 1,0), Cag 52% 461 0.971 ~ - - 
monostearate 
358. Tetraethylene glycol (Cy7H ysCOOCH,CH,OCH,CH,),0  CygHg,0, 727 - “ se 4 
disteasate 
359. Methyl pe santeahhesastensete cl sCasH eCOOCH, ; “Cis 330 ly 5 471 1.19 - 164 0. 015@120° 
(stabilized) 
Styrene derivatives 
360. Poly «-methyl styrene resin (C,H,C(CH,): CH,), - ca. 260 1L0le 60° 1.58 ¢ 60° 166 - 
361. Poly «methyl! styrene resin (C,H ,C(CH,): CH,), - ca. 310 1.04 « 60° 1. s7 - 2 60° 182 ~ 
362. Styrene resin = - 300-20 ,000 1.04 1.573 149- 260 - 
363. Styrene derivative ~ - ca. 250 1,08 ‘1 599 - - 
Sewccinic acid derivetives 
364. Diethyl succinate C,H sOCOCH 2CH, \COOC qHs C,H 1404 174 1.048 1.419 - - 
365, Dibutyl succinate C4HgOCOCH 2CH,COOC4Hy Cy9H220, 230 0.974 1.428 ~ - 
Sucrose derivative 
366. Sucrose octaacetate C 49H 140 ,(OCOCH 5)s CagHss9 19 679 1.28° ~ 307 - 
Sulfenic acid derivatives 
367. Benzenesulfonbutylamide C6HsSO,NHC,Hy CieH1502NS 213 1.148 1.525 ~ - 
368. o and p os CH C,H ,SO,NH, ae al _ an 
toluenesul fonamide 
369. N-Ethyl p CH 5C.H, SO NHC as CH ,302NS 199 1.171 @65° L522 @65° 188 - 
toluenesul fonamide— 
370. o and > tolecne CH,C,l1,S0 2NHC2Hs CoH,,0,NS 199 1,188 1.540 174 
ethylsulfonamide 
371. N-Cyclohexyl CH ,C¢H,SO,NHC,H, 1 C 43H y90,NS 253 1,125 ~ - 
p-toluenesulfonamide 
372. Ures-formaldehyde-modified - - - 1.07 1.477 ~ - 
Tall oil derivative 
373, Methyl ester of tall oil - ~ 1.495° 178 








Tartaric acid derivatives 
Diethyl tartrate 





374. 
375. Dibuty! tartrate 








CH sSOCO(CHOH) ,COOC 3H, CoH 1406 


C4HgOCO(CHOH) ,COOC 4H, C1 2H 2206 


1.445 “ 


1,447 170 








*Code for column ootnas 
M.P. = melting point; & 
methacry 


late; PS = & Entemer VA = polyvinyl acetate; VB = 








Sp. Gr. = specific gravity; R. L = refractive index; F. P. = flash point (Cleveland and Goes Cup); V.P. = vapor pressure; B. R. 
in water = solubility in water; CA = cellulose acetate; CAB = cellulose acetate 





polyvinyl butyral; VC = vinyl chloride; and VCA = wy chloride ecetate. 


nitrate; EC = ethyl cellulose; PM = 








= boiling range; 
polymethyl 




















COMPATIBILITY WITH PLASTICS® 





WATER CA CAB CN EC PM PS VA VB VC YCA 


COMMON NAMES, TRADE 








°C. 


338. 248 @ 4 mm, 


339. 232-246 @4 mm. 


340. 222-2400 4mm. 


© ¢.@? -€e& 











341, 170-184 @4 mm. 


M2. 255¢10 mm. 

















343, 245-285 @ 10 mm. 





344, 265@4 mm, 





345. - 
346. - 


347, 220-225@25 mm. 

















349. 





350. 182-210@1 mm. 





351. 220-275 @20 mm. 





352. 215-250 @4 mm. 


























150-300 @5 mm. 











360 
361. 150-300 @5 mm. 
362 





Qo; vivisv 
Qo; via |a 
Qo} viv it 
a;ajia;|a 





oO 



































DESIGNATIONS, AND TRADE MANUFACTURERS® 
MARKS¢ FOR PLASTICIZERS 
**DOS’’ 765 (67) “Polycizer’’ DOS (43) 40, 42, 
“Griffin’’ DOS (40) ““PX’’-438 (66) 58, 65, 
“Harflex”’ 50 (42) “RC” DOS (69) , 68, 69 
“Monoplex’’ DOS (68) *Reomol”’ DOS (35) 
‘‘Morflex’’ 210 (65) “Staflex’’ DOS (22) 
‘*Griffin’’ (40) “PX” 408 (66) 40, 41, 
“‘Hallco’’ C-545 (41) ‘“‘RC’’ Dios (69), 65, 66, 
‘‘Harflex”’ Dios (42) ‘‘Reomol’’ Dios (35) 69 
**Morflex’’ 200 (65)  ‘‘Staflex’’ Dios (22) 
**Hallco’’ C-574 (41) 41, 61 
c ‘‘Hallco”’ C-574 (41) 41, 76 
c **Staflex’’ DBES (22) 22, 44 
c ‘“Morflex’’ 245 (65) 65 
P ‘‘Harflex’’ 90 (42) _‘‘Morflex’’ 250 (65) 42, 65 
c “Staflex’’ LA (22) 22 
¢ ‘*Reomol’’ D795 (35) 35 
‘‘Harflex’’ BS (42) “RC” B-17 (69) , 10, 19, 20, 22, 
‘‘Kesscoflex’’ BS (52) “Staflex’’ BS (22) 27,4 = 42, 52, 61, 
‘Morflex’’ BS (65) ‘*Witcizer’’ 200-201 (78) , 8, 72,78 
“‘Kesscoflex”’ OS (52) 52, 72 
mn 47,52 
= 1, 31, 37, 41, 52 
*‘Kesscoflex’’ MCS (52) 52 
Methoxyethy! stearate 
Butoxyethy! stearate KP-23 (19) 19,52 
*Kesscoflex’’ BCS (52) 
“Morpel’’ X-710 (65) 37, 41, 42 
**Nopeo” 2225-P (61) 65, 72,78 
“Paricin” 8 (11) i 
“Paricin’’ 6 (11) li 
“Morpel”’ X-932 (65) 1,41, 52 
“‘Nopalcol”’ I-S (61) 61, 
‘% 52 
= 52 
“MPS"’-500 (46) 46 
Dow resin 276-V2 (26) 26 
Dow resin 276-V9 (26) 26 
“Percolastic’’ (67) ‘‘Piccotex’’ (63) 63, 67 
**Piccolastic’’ (63) 
“‘Nevillac’’ TS (59) 59 
pn 25, @ 
= 25, 52,60 
SOA (76) 76 
**Plastomoll’’ BMB (10) 10 
“‘Santicizer’’ 9 (56) 56 
**Santicizer’’ 3 (56) 56 
‘‘Santicizer’’ 8 (56) 56 
**Santicizer’’ 1-H (56) 56 
“Plastigen” G (10) 10 
__*‘Metalyn’’ (45) 45 
i 25, 50 





“‘Kesscoflex’’ DBT (52) 








363. > 300 

364. 218 

365. 255 

366. 260¢0.01 mm. 

367. 205-220 @10 mm. 

368. 360 

369. 340 
370. 340 

371 350 
372. - 

373. - 

374. 280 
375. 292-312 
“Code for compatibili 











in this range. ‘Pour point. 


P= st See list on page 664 for key to numbers. 
DMescureoent wade 120%. “the ade arte for planticisere are som in qunaton mest. 








10. 
11. 
12, 
13. 
14. 
15. 
16. 
17. 
18. 


19. 


21. 


BS 


nN 


4. 


R 


¢ BSESRRNR 


& & 


MANUFACTURERS OF PLASTICIZERS 


Advance Solvents and Chemical, Div. of Carlisle Chemical 
Works, Inc., 500 Jersey Ave., New Brunswick, N. J. 

Allied Chemical Corp., Plastics and Coal Chemicals Div., 
40 Rector St., New York 6, N. Y. 


. American-British Chemical Supplies, Inc., 180 Madison Ave., 


New York 16, N. Y. 

American Mineral Spirits Co., Mountain Ave., Murray Hill, N. J. 

Amoco Chemicals Corp., 910 S. Michigan Ave., Chicago 80, Ill. 

Archer-Deniels-Midland Co., 700 Investors Bldg., Minneapolis 
2, Minn. 

Argus Chemical Corp., 633 Court St., Brooklyn 31, N. Y. 

Armour Industrial Chemical Co., Div. Armour and Co., 110 N. 
Wacker Dr., Chicago 6, Ill. 

Amold Hoffman and Co., Inc., 55 Canal St., Providence 1, 
RL 

Badische Anilin- & Sode-Fabrik A.G., Ludwigshafen am Rhein, 
Germany 

Baker Castor Oil Co., 40 Ave. A, Bayonne, N. J. 

Cary Chemical Co., P.O. Box 1128, New Brunswick, N. J. 

Canadian Industries Ltd., Montreal, Que., Canada 

Canadian Resins and Chemicals, Div. of Shawinigan Chemicals, 
Ltd., Montreal, Que., Canada 

Chemische Werke Huls Aktiengesellschaft, Marl, Kreis 
Recklinghausen, Germany 

Columbian Carbon Co., 380 Madison Ave., New York 17, N. Y. 

Carlisle Chemical Works, Inc. (See No. 1 above) 

Celanese Corp. of America, Chemical Div., 180 Madison Ave., 
New York 16, N. Y. 

Chemicals & Plastics Div. (Ohio-Apex) Food Machinery and 
Chemical Corp., 161 E. 42nd St., New York 17, N. Y. 

Commercial Solvents Corp., 260 Madison Ave., New York 16, 
N. Y. 

Continental Oil Co., Petrochemical Sales Dept., 1270 Ave. of 
the Americas, New York 20, N. Y. 

Deecy Products Co., 120 Potter St., Cambridge 42, Mass. 

Dewey and Almy Chemical Co., Div. of W.R. Grace and Co., 
Cambridge 40, Mass. 

Diamond Alkali Co., 300 Union Commerce Bldg., Cleveland 
14, Ohio 

Distillation Products Industries, Eastman Kodak Co., Roches- 
ter 4, N. Y. (small quantities only) 

Dow Chemical Co., Midland, Mich. 

E. F. Drew and Co., Inc., Boonton, N. J. 

E.L. du Pont de Nemours & Co., Inc., Wilmington 98, Del. 

Eastman Chemical Products, Inc., Kingsport, Tenn. 

Emery Industries, Inc., 4300 Carew Tower, Cincinnati 2, Ohio 

Emulsol Chemical Corp., 59 E. Madison St., Chicago 3, Ill. 

Farbenfabriken-Bayer, A.G., Leverkusen, W. Germany 

Food Machinery and Chemical Corp., Chemical Divisions, 161 
E. 42nd St., New York 17, N. Y. 

Foremost Food and Chemical Co., El Dorado Div., P.O. Box 
599, Oakland 4, Calif. 

Geigy Co., Ltd., The, Rhodes, Middleton, Manchester, England 

General Mills, Inc., 2010 Hennepin Ave., Minneapolis 13, 
Minn. 

Glyco Chemicals, Div. of Chas. L. Huisking & Co., Inc., 417 
Fifth Ave., New York 16, N. Y. 

Goodrich, B. F., Chemical Co., 3135 Euclid Ave., Cleveland 
15, Ohio 

Gordon-Lacey Chemical Products Co., 57-02 48th St., Mas- 
peth, L. L 

Griffin Chemical Co., Div. of Nopco Chemical Co., 1141 S. 
14th St., Richmond, Calif. 


41. 
42. 


43. 


44, 


45. 
46. 


47. 


48. 


49. 
50. 


51. 
52. 


53. 
54. 


55. 
56. 


57. 
58. 


59. 
60. 


61. 
62. 


63. 
64. 


65. 


66. 


67. 


238 


72. 
73. 
74, 
75. 


76. 


78. 
79. 


C.P. Hall Co. of Illinois, 5245 W. 73rd St., Chicago 38, Ill. 

Harchem Div., Wallace and Tiernan, Inc., 25 Main St., Belle- 
ville 9, N. J. 

Harwick Standard Chemical Co., 60 S. Seiberling St., Akron 5, 
Ohio 

Hatco Chemical Div. W. R. Grace & Co., P.O. Box 309, King 
George Rd., Fords, N. J. 

Hercules Powder Co., Wilmington 99, Del. 

Hooker Chemical Corp., Eastern Chemical Div., Box 344, 
Niagara Falls, N. Y. 

Howards and Sons (Canada) Ltd., P.O. Box 995, Cormwall, 
Ont., Canada 

Imperial Chemical Industries Ltd., Millbank, London S. W. 1, 
England 

Jefferson Chemical Co., Inc., 1121 Walker, Houston 2, Texas 

Kay-Fries Chemicals, Inc., 180 Madison Ave., New York 16, 
N. Y. 


Kenrich Corp., 57-02 48th St., Maspeth 78, N. Y. 

Kessler Chemical Co., Inc., State Rd. and Cottman Ave., 
Philadelphia 35, Pa. 

Kolker Chemical Corp., 600 Doremus Ave., Newark 5, N. J. 

Mobil Oil Co., A Div. of Socony Mobil Oil Co., Inc., 150 E. 
42nd St., New York 17, N. Y. 

Mohawk Industries, Inc., Sparta, N. J. 

Monsanto Chemical Co., Organic Chemicals Div., St. Louis 
1, Mo. 

Montrose Chemical Co., 104 Lister Ave., Newark 5, N. J. 

Naugatuck Chemical, Div. of United States Rubber Co., 
Naugatuck, Conn. 

Neville Chemical Co., Neville Island, Pittsburgh 25, Pa. 

New York Quinine and Chemical Works, Inc., 50 Church St., 
New York 8, N. Y. 

Nopco Chemical Co., @ Park Pl., Newark, N. J. 

Pennsalt Chemicals Corp., 3 Penn Center Plaza, Phila 
delphia 2, Pa. 

Pennsylvania Industrial Chemical Corp., Clairton, Pa. 

Pfizer, Charles, and Co., Inc., Chemical Sales Div., 630 
Flushing Ave., Brooklyn 6, N. Y. 

Pfizer, Chas. & Co., Inc., Greensboro Sales Dept., 2110 High 
Point Rd., Greensboro, N. C. 

Pittsburgh Coke and Chemical Co., Grand Blidg., Pittsburgh 
19, Pa. 

Reichhold Chemicals, Inc., 525 Broadway, White Plains, N. Y. 


. Rohm & Haas Co., Resinous Products Div., 222 W. Washington 


Sq., Philadelphia 5, Pa. 
Rubber Corp. of America, New South Rd., Hicksville, L.1I., N.Y. 


. Shell Oil Co., 50 W. 50th St., New York 20, N. Y. 
. Sherwin-Williams Co., The, Pigment, Color and Chemical Div., 


260 Madison Ave., New York 16, N. Y. 

Swift and Co., Technical Products Dept., 1800 165th St., 
Hammond, Ind. 

Tennessee Products and Chemical Corp., Nashville 3, Tenn. 

Thiokol Chemical Corp., 780 N. Clinton Ave., Trenton 7, N. J. 

U. S. Industrie: Chemicals Co., Div. of National Distillers 
Products Corp., 99 Park Ave., New York 16, N. Y. 

Union Carbide Chemicals Co., Div. of Union Carbide Corp., 
270 Park Ave., New York, N. Y. 


. Virginia-Carolina Chemical Corp., 401 E. Main St., Richmond 


5, Va. 
Witco Chemical Co., 122 E. 42nd St., New York 17, N. Y. 
Wyandotte Chemicals Corp., Wyandotte, Mich. 
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INJECTION MOLDING 


I CE hn ck Ones Fe scarne nee 684 
Material moisture problems ............... 685 
Feeding the injection molding machine ...... 687 
Plastication and pre-plastication .......... 689 
i OD a0 os oh crete wth tines 692 
Dry coloring thermoplastics ............... 696 
Mold design for injection molding ......... 698 
Injection molding characteristics tables ...... 703 
Check list of defects and causes in injection 

a eee 707 

EXTRUSION 

Pert 711 
FPP ee 713 
PEE GE GO GHG oon occ cictescacess 719 
General operation: 

Extruding profiles and shapes .......... 724 

Extrusion of film and sheeting .......... 725 

Extrusion coating with polyethylene ...... 735 
Cooling extruded plastics 

(Cellulosics and polyethylene) 737 
Auxiliary take-off equipment ............. 739 
Index to extruding characteristics tables .... 724 
Check list of defects and causes in extruded 

OO TIE onic 0 tise nnn cece baaeens 740 


COMPRESSION AND TRANSFER MOLDING 


Thermoset materials handling ............. 743 

Introduction to compression and 
Ee rey 745 

Automatic compression molding ........... 753 


CASTING PLASTICS 


Se IS GNP ook wee tcc twece conta 756 
Se SD x 6a 0 s06 eke tpecemnpeccnen 763 
PR SED sb So ddewewseenssondwans 765 
SI GGNIDS oo occ ccosercwencesacens 801 
PERE PIO 6k becacivarestvacubese 772 
THERMOFORMING SHEET .................. 774 
Re ED kin eh on vi ecesdcuneeden dees 776 











Advertisers’ Index 


ENGINEERING AND METHODS 


(Listings do not necessarily cover entire lines of advertisers nor all producers in each category). 


BLOW MOLDERS 


Boonton Molding Co. 
De Witt 
Kusan, Inc 


Plastics 
Sema Products Corp 


‘COLD MOLDING 


American Insulator Corporation 
Garfield Mfg. Co 


COMPRESSION MOLDING 


American Insulator Corporation 
Auburn Plastics, Inc 
Boonton Molding Co. 
Butterfield, T. F., Inc we 
Chicago Molded Products Corp. 
Consolidated Molded Products 
Corporation ie ai 
Davies, Harry, Molding Co 
Garfield Manufacturing Co 
The 804, 
Imperial Molded Products Corp 
Insulation Mfg. Co. Inc 
Kuhn & Jacob Molding & 
Tool Co 
Kurz-Kasch, Inc. 
National Lock Company 
Northwest 
Norton Laboratories, Inc 
Patent Button Co. of 
Perry Plastics, Inc. : 
Recto Molded Products, Inc 
Resinoid Engineering Corp 
SS eee 
Sierra Electric Corporation 
Watertown Manufacturing Co 
Albert, 


General Industries Co.. 


Plastics, Inc. 


Tennessee 


Rogan 


Zollinger, Inc 
DESIGN SERVICE 
Artag Plastics Corporation 
Atols Tool and Mold Corporation 
Blackhawk Molding Co., Inc. 
Chicago Mold Engineering Co. . 
Crescent Plastics Inc. ........ 
Dillon-Beck Manufacturing Co. . 
Fortney Manufacturing Co., Inc. 
oS) 
G-W Plastic Engineers, Inc. 
Kuhn & Jacob Molding & Tool 
Co. 
EP GTE oe ee ee 
Madan Plastics Inc. 
Morningstar Corporation, The 
SE PET 
Plastex Company, The 
Pyro Plastics Corp 
Stokes-Trenton Inc. oe 
Watertown Manufacturing Co. . 


Perry 


785 
763 
S14 
798 


778 
676 
785 
6758 
817 


683 
795 
788 
805 
815 
80] 


802 
682 
786 
816 
677 
816 
761 
769 


770 
811 
670 
769 


675 
672 


794 
762 
791 
770 
788 
763 


802 
814 
809 
808 
761 
800 
669 
798 
670 


DIE CUTTING 


Emeloid Co., Inc., The 807 
General Plastics Corporation 766 
Presque Isle Plastics, Inc 789 
DIES 
Crescent Plastics, Inc : 762 
Dillon-Beck Manufacturing Co. 791 
Engelking Patterns, Inc. 779 
Japan Die and Tool Manufac- 
turers Export Company, Ltd. 811 
Midland Die & Engraving Co 671 
Newark Die Company 796 
Perry Plastics, Inc , 761 
Peterson Electronic Die Co. Inc. 771 
Plastex Company, The 800 
Superior Plastics, Inc. ........ 815 


DUPLICATING AND ENGRAVING 


Liberty Tool & Machine Co. 806 
Mold Duplicating Company 808 
Plating Engineering Co 81] 
EXTRUDERS 

Anchor Plastics Company, Inc 675 
Auburn Plastics, Inc. ........ 676 


Conneaut Rubber & Plastics Co. 780 


Contour Extrusion Company 681 
Crescent Plastics, Inc. 762 
Custom Plastics, Inc. .... 794 
Detroit Macoid Corporation 787 
Dynatech Plastics Inc. ... 784 
General Plastics Corporation 766 
Norton Laboratories, Inc. 677 
Plastex Company, The ... 800 
Rotuba Extruders, Inc., The 792, 
Sunlite Plastics Inc. 678 
Superior Plastics Inc. 815 
Vogt Manufacturing Corp 812 
Waljohn Plastics, Inc. 793 
INJECTION MOLDERS 

American Insulator Corporation 778 


Amos Molded Plastics ........ 783 


Artag Plastics Corporation ..... 675 
Auburn Plastics, Inc. ......... 676 
Becwar Mfg. Corp. .......... 766 
Blackhawk Molding Co. Ine. ... 771 
Boonton Molding Co. ........ 785 
Butterfield, T. F., Inc. ........ 678 
Chicago Molded Products Corp. 817 
Como Plastics, Inc. ......... $06 
Connecticut Plastic Products Co. 815 
Consolidated Molded Products 
ET ee 683 
Detroit Macoid Corporation 787 
Dynatech Plastics, Inc. ....... 784 
Emeloid Co., Inc., The ........ 807 
Fortney Mfg. Co., Inc. ........ 770 


General American Transporta- 

Plastics Division 

The 804, 

G-W Plastics Engineers, Inc 

Holstein, Lee, Injection Molding, 
Ine 

Ideal Plastics Corp ears 

Imperial Molded Products Corp. 

Keolyn Plastics, Inc 

Korris Products, Inc 


tion Corp., 


General Industries Co., 


Kusan, Inc. aes ee 
Lincoln Molded Plastics, Inc 
Lor-E] Company 

Madan Plastics, Inc : - 
Michigan Plastics Products, Inc. 
Minnesota Plastic Corporation 
Morningstar Corporation, The . . 
National Lock Company 
Northwest Plastics, Inc 
Patent Button Co. of 


Perry Plastics, Inc 


Tennessee 
Presque Isle Plastics, Inc 

Pyro Plastics Corp. 
Quinn-Berry Corp. ........ 
Recto Molded Products, Inc 
Service Plastics, Inc. ... 

Sinko Mfg. & Tool Co. 
Superior Plastics, Inc 

Star Manufacturing Co. ....... 
Watertown Manufacturing Co 
Wilcox Products Company 
Zollinger, Albert, Inc. 


LAMINATING 
Emeloid Co., Inc , The 
General Plastics Corporation ... 


MATERIALS FOR MOLDS 
Detroit Mold Engineering Co. 
Latrobe Steel Company 


Machinery Products Corp. 


674 
805 


763 


767 
808 
815 
766 
768 
$14 
680 
768 
809 
781 
799 
808 
786 
816 
$16 
761 
789 
669 
782 
769 
679 
812 
815 
800 
670 
817 
769 


807 
766 


665 
813 
816 
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16 
16 
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METALLIZING 


Michigan Plastic Products, Inc 
National Lock Company 


MODEL MAKERS 


Dillon-Beck Manufacturing Co. 

Keolyn Plastics, Inc. 

Newark Die Company 

Newark Die Hobbing and 
Casting Co 

Perry Plastics, Inc 

MOLD MAKERS 

American Insulator Corporation. 

Amos Molded Plastics .... 

Artag Plastics Corporation . 

Atols Tool and Mold Corporation 

Blackhawk Molding Co. Inc 

Chicago Molded Products Corp 

Chicago Mold Engineering Co... 

Como Plastics, Inc. 

Crescent Plastics, Inc 

Detroit Macoid Corporation 

Detroit Mold Engineering Co 

Dillon-Beck Manufacturing Co 

Engelking Patterns, Inc 

Fortney Manufacturing Co., Inc 

Garfield Manufacturing Co 

General American Transportation 
Corp., Plastics Division 

G-W Plastics Engineers, Inc. ... 

Japan Die and Tool Manufac- 
turers Export Company, Ltd 

Keolyn Plastics, Inc 

Kuhn & Jacob Molding & Tool 


Lincoln Molded Plastics, Inc 

Madan Plastics Inc. 

Midland Die & Engraving 
Company ....... 

Minnesota Plastics Corporation 

Newark Die Company 

Newark Die Hobbing and 
Casting Co. . 

Perry Plastics, Inc 

Plating Engineering Co 

Presque Isle Plastics, Inc 

Sema Plastic Products Corp 

Sierra Electric Corporation 

Sinko Mfg. and Tool Co 

Stokes-Trenton Inc. 

— A eee ‘ 

Watertown Manufacturing Co. . 

Wilcox Products Company 


Zollinger, Albert, Inc 


MOLD SETS & TOOLS 

Detroit Mold Engineering Co. . . 

Machinery Products Corp 

National Tool & Manufacturing 
Co., Mold Set Division 

Wilcox Products Company 


PLASTISOL MOLDING 
Star Manufacturing Co. 


PLUNGER MOLDERS 


American Insulator Corporation 
Auburn Plastics, Inc. 


781 
786 


791 
767 


796 


797 


761 


778 
783 
675 
672 
771 
817 
794 
806 
762 
787 
665 
791 
779 
770 
788 


674 


763 


81] 


767 


$02 
506 
680 
S09 
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799 
796 


797 
761 
S11 
789 
798 
81] 
812 
798 
673 
670 
817 
769 


668 
816 
790 
817 


800 


778 
676 


Consolidated Molded Products 
Corporation 


Norton Laboratories, Inc. 


REINFORCED PLASTIC 

MOLDERS 

American Insulator Corporation 

Consolidated Molded Products 
Corporation 

Insulation Mfg. Co 


RESINS AND MOLDING 
COMPOUNDS 


Marblette 
Resinoid Engineering Corp. 


SHEETS, FILMS, RODS, 
TUBES 

Anchor Plastics Company, Inc 
Auburn Plastics, Inc. 

Detroit Macoid Corporation 
General Plastics Corporation .. . 
Plastex Company, The 
Sunlite Plastics Inc. .......... 


Vogt Manufacturing Corp. 


SHEET FORMING 
PRESSURE, ETC.) 
Consolidated Molded Products 
RS, bcc rvee veces 
Durable Industries, Inc. 
Emeloid Co., Inc., The . 
oS 
Madan Plastics, Inc. 


SPECIAL SERVICES 
American Insulator Corporation 
Amos Molded Plastics ........ 
Anchor Plastics Company, Inc. . 
Artag Plastics Corporation 
Auburn Plastics, Inc. 
Becwar Mfg. Corp. .......... 
Blackhawk Molding Co. Inc. ... 
Boonton Molding Co. ......... 
Chicago Molded Products Corp. 
Como Plastics, Inc. ........... 
Consolidated Molded Products 
Corporation 


Contour Extrusion Company 
Detroit Macoid Corporation 
Dillon-Beck Manufacturing Co. . 
Dynatech Plastics, Inc. 
Emeloid Co., Inc., The ....... 
Fortney Manufacturing Co., Inc. 
Garfield Manufacturing Co, 
General American Transportation 
Corp., Plastics Division 


General Industries Co., The 804, 


General Plastics Service ....... 
Holstein, Lee, Injection Mold- 
ONES bn wid cea ke 
Ideal Plastics Corp. ........... 
Imperial Molded Products Corp. 
Insulation Mfg. Co. .......... 
Japan Die and Tool Manufac- 
turers Export Company, Ltd. . 
Keolyn Plastics, Inc. .......... 
Korris Products, Inc. 


683 
SO] 


810 


678 
676 
787 
766 
800 
678 
812 
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783 
678 
675 
676 
766 
77] 
785 
817 
806 


683 
681 
787 
791 
784 
807 
770 
788 


674 
805 
766 


767 
808 
815 
801 
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Kuhn & Jacob Molding & Tool 


ee ee ee ee a eee ee 802 
NN is Dang ab earns 814 
Lincoln Molded Plastics, Inc. .. 680 
Madan Plastics, Inc. .. 809 
Michigan Plastic Products, Inc. 78! 
Minnesota Plastics Corporation . 799 
Morningstar Corporation, The . 808 
National Lock Company , 786 
Northwest Plastics, Inc . S16 
Norton Laboratories, Inc. ..... 677 
Patent Button Co. of Tennessee 816 
Petry Fre, TGs osc eec oss 761 
Presque Isle Plastics, Inc. ..... 789 
Pyro Plastics Corp. .......... 669 
Quinn-Berry Corp. ........... 782 
Resinoid Engineering Corp. ... 777 
Sema Plastic Products Corp. ... 798 
Sinko Mfg. & Tool Co. ........ 812 
Superior Plastics Inc. ......... 815 
Star Manufacturing Co. ....... 800 
ee SS Pere 673 
Watertown Manufacturing Co. . 670 
Wilcox Products Company ..... 817 
Zollinger, Albert, Inc. ........ 769 


STOCK MOLDS 
Davies, Harry, Molding Co. ... 795 
Latrobe Steel Company ....... 813 


Norton Laboratories, Inc: ..... 677 


TESTING SERVICE 
South Florida Test Service, Inc. . 812 


THERMOFORMING EQUIP- 
MENT 


Atlas Vac-Machine Corporation 806 


TRANSFER MOLDERS 
American Insulator Corporation . 778 
Auburn Plastics, Inc. ........ 676 
Boonton Molding Co. ........ 669 
Butterbers, 1.7, Ine 2. ...:.. 678 
Chicago Molded Products 


en re ee 817 
Consolidated Molded Products 
eae ere ee 683 


Garfield Manufacturing 

CII ks pe ek ew ewes es 788 
General Industries Co., The 804, 805 
Imperial Molded Products Corp. 815 
Insulation Manufacturing 


COmmtny, IRE. cc ivececaees 801 
Kurz-Kasch, Inc. ...........- 682 
National Lock Company ...... 786 


Northwest Plastics, Inc. ....... 816 
Norton Laboratories, Inc., A 
Subsidiary of Auburn Plastics, 


DOE. axe wn devaat ven eeeeee 676 
Recto Molded Products, Inc. ... 769 
Rogan Brothers ........ 20s. 770 
Sierra Electric Corporation .... 811 


Watertown Manufacturing Co. . 670 
Zollinger, Albert, Inc. ........ 769 


VACUUM FORMING 
Forming ) 


(See Sheet 
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3 WAY 
CAVINGS 


WITH D-M-E 
STANDARD 
MOLD BASES 


ADDED QUALITY 


Exclusive design features provide extra-cost 
construction at standard prices! You get 
first-quality carbon or alloy steel, all sur- 
faces ground flat and square, plus these 
features offered only by D-M-E: Patented 
tubular dowel construction; one-piece ejec- 
tor housing; stop pins welded to ejector bar; 
sizes to 2334” x 3514"; and the assurance 
that every D-M-E product is inspected 
by the most modern methods and equipment. 


= 





. 
~ 
‘ 
\ 
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ARE YOU 
GETTING 
THE NEWS? 












oe D-M-E’s monthly 
A —_ . 
. publication is full 
of cost-saving ideas for designers, 
moldmakers and molders. Write 
on your letterhead—we'll place 
your name on the “NEWS” 
mailing list. No cost, no obligation. 























q GREATER ECONOMY 


Interchangeability lets you replace any component without 
special fitting or re-working! What’s more, you can select from 
the widest range of Standard Mold Bases available anywhere— 
over 7,000 cataloged combinations. 


FASTER SERVICE > 


Delivery from local stock means 
you get Standard Mold Bases, 
components and moldmakers’ 
supplies when you need them 
—direct from D-M-E’s fully- 
stocked local branches! 


DETROIT MOLD ENGINEERING COMPANY 
6686 E. McNichols Road—Detroit 12, Michigan—TWinbrook 1-1300 


r\/ Contact your nearest branch for fast deliveries! 
U CHICAGO + HILLSIDE, NJ. + LOS ANGELES 
60-B 








D-M-E Corp., CLEVELAND, DAYTON; D-M-E of Canada, Inc, TORONTO 


One-call service on Standard Components for Plastic Molding and Die-Casting 


Injection and Compression Mold Bases « Injection Unit Molds « Cavity Retainer Sets « Mold Plates » Ejector and 
Core Pins » Ejector Housings « Leader Pins and Bushings » Sprue Bushings » Moldmakers’ Tools and Supplies 






















If you're within 


PANT Vivi tery 


Times Square... 





youll want this new brochure on 


PYRO 





PLASTICS 


Custom Injection Molding 


A Word About Our Free Product Design Service. 


We maintain a creative staff of industrial 








designers and sales engineers that will help 
you with ideas and technical assistance. This 
service has saved Pyro customers many 
thousands of dollars. It is available to you at 
no cost or obligation. Our complete facilities 
including engineering, tool department, material 
processing and coloring, molding and finishing 
will also work with you to create the finest 
plastic molded parts or products at the 


most economical cost and always on time! 





Useful Information for Design Engineers 











and Purchasing Agents. Send for this new, 
informative bulletin. It’s a handy reference 
source. For example — you get our “Quick 





Reference Guide” that shows you the best 
plastic material to use for just about any 
application. And—we take you on a guided 
tour of our custom injection molding plant 

one of the largest automated plants in 
America. You'll see for yourself why large 
volume users do better at Pyro! There’s 
no obligation, of course. Write today. 











Custawige! 
3-WAY, SERVICE 
Watertown Designs, 


Engineers & Produces 
Custom-Molded Plastics 


ty DESIGNING 


Our design team will submit ideas for your product or 
suggest changes that will produce a more moldable yet 
functional part. Whether it’s in the initial stages or well 
along in planning we may possibly be able to help secure 


production economies. 


we ENGINEERING 


Complete engineering service provided by specialists on 
plastics molds who head a staff of 30 draftsmen and tool- 
makers in our Tool and Drafting Department producing 
new molds. Because we work all thermosetting and ther- 
moplastic materials, our Process Engineers are free from 
bias in selecting the most economical method of produc- 
ing your part— by compression, injection, or transfer 


molding. 


2 i 
~ — i — 


Our Thermosetting Division is equipped with presses hav- 
ing a capacity from 15 to 400 tons, including our newest, 
timer-controlled automatics used for quantity production 
of simple parts. Pre-heaters, too, help to accomplish better 


and more economical parts. 


Injection presses are in eight different sizes, with capac- 
ities from 2 oz. to 64 oz. In addition, two finishing depart- 
ments provide such secondary operations as hot-stamping, 
spray painting, buffing, sanding, tapping, drilling, metal 
inserting, and assembly. 


For the complete job — from design to deliv- 
ery — it will pay you to consult Watertown 
. first! For information or quotation, 


write... 





: 


300 ECHO LAKE ROAD, WATERTOWN, CONNECTICUT 
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Midland is: 
CJ EXPERIENCED 
C] EQUIPPED 


a READY 










8000 ton hobbing press/BG 21 Keller/10 ton crane/ 
Cincinnati Hydrotel/6 foot radial drill . . . plus com- 
plete facilities for every type of tooling operation. . . 
any size ... for uninterrupted production... 













Midland does: 
LJ PLASTIC MOLDS 
C] HOBBED CAVITIES 4 
CJ ENGRAVING / MILLING 
_] pies STAMPS 


= 48” Wakefield Prismatic 
Refractor mold 

for General American 
Transportation Corp, 
Plastics Division for 
The Wakefield Co. 
Vermilion, Ohio 









Midland wants: to quote on your 
next job, and talk over your tool- 
ing and production. 


PHONE: CHICAGO: Kingswood 3-7700 


|. | MIDLAND ) 


DIE & ENGRAVING COMPANY 
502 Factory Road / Addison, Illinois 
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with America’s finest facilities, equipment and men producing 
America’s highest quality molds for the 
Die-Casting and Plastics Industries 


r~ 


TOLS 


Ultra-Precision 





Yes, an all new plant, doubling previous floor area and increasing traveling crane capacity 
to 20 tons, equipped with the industry’s most advanced tools, yet staffed by the same expe- 
rienced men who have earned the praise of the nation’s leading blue chip companies. We 
are proud of our new building but we take even greater pride in that many of the same 
companies whom we served at the very beginning of ATOLS are still our most valued 
customers. We dedicate our building to them and to those of you who take advantage of 
our invitation to investigate our facilities, our skill, our service. 


For more than 25 years ATOLS has designed and produced precision made molds promptly 
and economically. We offer a complete service from design and engineering to the finished 
mold, with more than 100 men to serve you 


For complete details of our services and facilities, simply call or write. Your request will 
be answered promptly and courteously. 


ATOLS TOOL and MOLD CORPORATION 


3828 RIVER ROAD ° Phone NAtional 5-6300 ° SCHILLER PARK, ILLINOIS 


672 


J. (5.1 Li . ne. 


OFFERS EVERYTHING YOU WANT 
IN PLASTICS MOLD MAKING 





QUALITY ~~... INGENUITY 
mer — 























ete] sai ie) & 
COMPLETE SERVICE ALL UNDER ONE ROOF 
e Engineering e Engraving & Duplicating NEW SERVICE 
4 e Hobbing e Thread Grinding SPARK EROSION WITH OUR 
ae lS e Jig Boring e Custom Frame Dept. NEW SWISS EQUIPMENT 
my Am Why not consult us regarding your next problem 
in plastics molding? Our engineering staff will 
<r . ta: be glad to assist you. 
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4-SIDED 
PROBLEM 


Just one shot on an injection press, and out comes this 
complicated 17-inch television cabinet weighing 1970 grams! 
Openings and grilles on all four sides required a mold open- 
ing in four directions. General American’s ability to mold 
a cabinet like this means expanded opportunities in the 
use of plastics in all industries—since skilled die-makers 
working with production engineering experts assure the 
successful execution of the most demanding designs. 


Have you thought that perhaps your part or product 
could be produced more efficiently and economically in 
plastics? With greater eye-appeal? Techniques developed 
by years of molding experience, together with the un- 
equalled facilities at General American provide a source 
upon which you can call—and depend. 

In plastics, as in so many other areas, it pays to plan 
with General American. 


Plastics Division 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 South LaSalle Street - Chicago 3, Illinois 


Offices in principal cities 


——— 








| 25 years continuous growth serving industry 











One Bay of Molding Room 





Engineering 
and Tool Room 


However intricate your thermoplastic problems, ARTAG’S com- 


ct pletely integrated facilities ... designing, engineering, tooling 
in and quality molding ... all under one roof, spell customer satis- 
d faction. Let our sound judgment and experience be a valuable 


» asset to your moldable requirements. om, 
ef es 
| = SH z 
in oy 
| | 
; PLASTICS CORPORATION | 
complete facilities for injection molding of all thermoplastic materials | 


2853 IRVING PARK ROAD « CHICAGO /&, ILLINO/S « KEYSTONE 9-48/0 
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NO SUBSTITUTE Orexperience..... 


COMPLETE CUSTOM MOLDING « 


Auburn Plastics born in 1876! 


Over the years we have achieved an enviable reputation for 
ourselves and our products. Our two large plants in Auburn 
testify to our growth and to our capacity for further growth. 


Our facilities include 25 injection molding machines with 
capacities up to 32 ounces; a complete 35-man toolroom with 
hobbing and Elox equipment and a battery of Rotary and 
Stokes automatic compression molding machines for high 
volume production of small phenolic or urea parts. 


We also have a large, separate extrusion division geared 
for fast custom service. We extrude sheets to order using 
high-impact styrene, plasticized vinyl and other thermo- 
plastic materials. We make the highest quality sheets to your 
color and dimension specifications on a round-the-clock 
scheduling. You can order widths to 60” and thicknesses to 
46” of hi-impact styrene, with or without overlay, both types 
of polyethylene, Cycolac, Implex or Plexiglas. 


We make odd profile shapes, tubes, rods, strips, gaskets 
and welting—extruded in a wide range of materials. Plasti- 
cized vinyl is a specialty. Dies for special shapes are made 
quickly and inexpensively in our own tool room. We have 10 
extruders from 1%” to 5” screw size, a completely equipped 
color laboratory and our own compounding facilities. 


AUBURN PLASTICS brings you mold engineering of high 
order combined with ingenious industrial engineering—an 
unusual combination that can squeeze the costs out of expen- 
sive secondary operations such as painting, decorating and 
assembling. 





Why not send a print of your next plastic part to: 










KRUBURN PLASTICS. INC. 


‘ 
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| NO SUBSTITUTE formanpower.... 


COMPRESSION e INJECTION e EXTRUSION 


Over 700 employees in our combined tamily! 


Our trained labor force has grown over the years and today 
over 700 men and women work at one of our two plants in 
Auburn or at NORTON LABORATORIES, INC., located in 
nearby Lockport, N. Y. Some employees have been with us 
for more than 30 years and many others have served us for 
imposing periods of time. They contribute much to our repu- 
tation for quality control and workmanship. 


This reputation is also enhanced by the modern. molding 
equipment at NORTON which includes 61 presses up to 500 
tons capacity—29 the plunger type—for molding thermosets. 
Thermoplastic injection equipment consists of 12 machines 
with capacities from 1 oz. to 16 oz. Automation is employed 
wherever practicable and available services include decorat- 
ing and assembling. 


NORTON also has stock molds for the cosmetic trade— 
compacts and screw-top jars. And a “specialty of the house” 
is molding large or small rugged fibre-glass filled polyesters 
into housings and the like. At NORTON, we use dry-blends 
in matched, hardened steel molds rather than the laborious, 
more expensive lay-up method. 





NORTON, as well as Auburn Plastics, is serviced by a staff 
of full-time sales engineers headquartered in Lockport, 
Auburn and principal cities. With direct contact to the plants, 
these engineers can assist you with your plastic parts prob- 
lems. And our strategic location in Central New York within 
overnight transportation of most major markets in the East 
and Midwest means quick service on all your orders. 


Why not send a print of your next plastic part to: 







NORTON LABORATORIES, INC. 


LOCKPORT, NEW YORK '37.2.9.2:3 








A SUBSIDIARY OF AUBURN PLASTICS, INC. 
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————} bright metal-like moldings —— 


BF ALLA LAW 
SHAPES, RODS, TUBES, FABRICATED PLASTIC EXTRUSIONS LEK ttinficld, a4 r 
® No die charge on plain rods or tubes. Others , . } site 
usually $65.00-—-$200.00. 56 Rubber Avenue Naugatuck, Conn. 


®@ 19 years precision custom work experience exclusively. 


THERMOPLASTIC 


to capacity of our 





8 oz. injection machines 


® 40,000 sq. ft. plant, own tool room & fabricating dept. 
® Cutting service, drilling, punching & forming. 
® Let us quote on your requirements. Ask for Brochure. 


hapten PLASTICS 


Company, Inc. 
36-36 36th St., Long Island City 6, N.Y. 212 RA 9-1494 




















THERMOPLAS 


EXTRUSIONS 


RODS - TUBES - SHAPES 









SUNLITE @ ; 
1506 W. PIERCE ST., MILWAUKEE 46, WIS. 
Plastics Inc. (im ie 
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IT’S THE QUALITY OF oad THAT COUNTS... 
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ection molders exclusively, with press capacity 


up to 85 ounces and complete toolroom facilities. 


5305-33 NORTH ELSTON AVE. 
CHICAGO 30, ILLINOIS 





It Wasn't 
Duck Soup = s « but our en- 


gineers and production people whipped a 
tough assignment given us by the Dayton 
Bait and Marine Products Company of 
Dayton, Ohio and now life-like decoys 
of many species of ducks are a common 
sight on the Lincoln production line . . . 
decoys which are fine examples of the 
scope and quality of Lincoln molding, 
finishing and decorating services. 

We never duck the tough jobs — 
whether the requirement is for a single 
part or a complete product. As custom 
molders of thermoplastics, our specialty 
is superior service. 

Fast service when you need a quota- 
tion in a hurry . . . reliable, comprehen- 





Bale 
LI NICS 


olan 


MOLDED PLASTICS, 


& Clinton 


Corwir 


sive engineering assistance if you need 
help in designing your plastic parts for 
maximum production economy .. . com- 
plete mold design service . . . real appre- 
ciation of the importance of maintaining 
deliveries on the schedule you establish® 

. . and miracles, if necessary, to help 
you keep your production lines rolling 
if orders beyond your expectations re- 
quire delivery of parts far ahead of your 
original schedule. 

Why not give us the details on your 
requirements for custom molded ther- 
moplastics . . . so that we can give you 
specifics about what Lincoln service can 
mean to you. 


INC. 


leville, Ohto 
rnite 4 34 ] 
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specify the size... 
we'll custom 
extrude it 


FOR POLYETHYLENE EXTRUSIONS AND LAMINATIONS... 
in all quantities from sample cross sections to normal 
production runs...in any color required, matched and 
maintained with no variation...in countless sizes and 


forms ...embossed in a wide choice of standard or spe- 
cial patterns... CONTACT CONTOUR. 

FOR VYLONI, THE REVOLUTIONARY NEW HIGH LUSTRE 
PLASTIC ... available in more than 2000 colors... with 
innumerable two-tone combinations as well as simulated 


pearl finishes ...in widths from 1/2” up... approximately 


at the cost of polyethylene... CONTACT CONTOUR. 





WEBBING SEALS : 


STRIPS : 
: > RODS : 


: BELTING ° 


* TUBES 


polyethyiene 


7 
. 
- 
. 
. 
. 


LINERS 


* WASHERS 


NOVELTIES * + TOYS 


GASKETS 


specify the shape... 
we'll automatically 
blank it to your order 


for a process that can sizeably reduce your manufactur- 
ing cost CONTACT CONTOUR 

Automatic Inline Blanking by CONTOUR actually elimi- 
nates a whole process in your production, completely 
does away with wasteful trim. You don’t buy the extruded 
material. You buy the shape you specify, extruded and 
blanked out by CONTOUR’S special technique. Add up 
the savings. Then CONTACT CONTOUR. 


eprtcusr EXTRUSION COMPANY 


519 FAYETTE AVENUE, MAMARONECK, N.Y. 
Phone: OWens 8-6173 














3. stereo viewer 
6. and 7. knobs 


1. impeller housing. 2. 
4. fuse nose 


rocker ring 
S. appliance handle 


8. and @. terminal boards 10., 11., and 12. 
miniaturized parts 13. organ key 14. terminal 
board 1S. spinning reel handle 16. valve liner 
17. fuse nose 18. organ key 19. blower wheel 





For three good reasons, Kurz-Kasch is a 
prime source for molded thermosetting 
plastic parts. First: money-saving experience. 
The parts shown illustrate our breadth of ex- 
perience and capacity for handling difficult 
jobs. Second: money-saving tooling. We design 
tools and dies for best long-run production 
economy. Third: money-saving deliveries. 
You get believable promise dates and your 
parts arrive on schedule. Call your nearest 
representative for a quote on your next job. 
Kurz-Kasch, Inc., 1415 South Broadway, 
Dayton 1, Ohio. 


kurz-kasch 


SPECIALISTS IN THERMOSETTING PLASTIC PARTS For YEARS 
New York. Mt. Vernon, Mo 4-4866; Rochester, Ludlow 6-O082; Beverly, Mss. warner 2-0065: Chicago, Gladstone 6-8837; Detroit. Trinity 4-2270; Atlanta, Cedar 7--5516; 
hiladelphia, Hazel 8-4400; Minneapolis, West 9-7891; Dallas, Emerson 1-1765; Pasadena, Ryan 1-4591; St. Louis, Prospect 6-1704; Largo, Fla., JU 4-1171; Toronto, 


Oxford 8-245] 
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PRECISION 
MOLDED 


“Pppatics 


REINFORCED PLASTICS PROCESSING 





INJECTION MOLDING 


COMPRESSION MOLDING 


PLUNGER MOLDING 


VACUUM FORMING 


FABRICATION 


& 

‘ 
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* 
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CONSOLIDATED MOLDED PRODUCTS CORPORATION 
‘ SCRANTON 2, PA. 








Injection molding 


A step-by-step breakdown of how fo set up an injection 
molding line—and how to keep it running smoothly 





MATERIALS HANDLING 


Molding competition and labor 
cost increases have caused the 
plastics processor to become in- 
creasingly aware of the need for 
time and money savers in his 
manufacturing program. 

Material conveying is one of 
the areas which is getting a pene- 
trating analysis by the economic 
minded processor. Cost saving has 
been the factor which has guided 
many of the plastic processors, as 
well as other industrial users, to 
one form or another of improved 
material handling systems within 
their plants. 


Conveying methods 


Recent years have brought sev- 
eral new conveying methods into 
use and the range of equipment 
now commercially available ex- 
tends from the simple hopper 
loader type with limited capaci- 
ties to the more complex systems 
of bulk handling for the unload- 
ing of transflow cars or trucks 
into storage silos. 

The fork lift and pallet han- 
dling of material is not discussed 
here because of its limitations to 
the transfer of material contain- 
ers between plant areas. Of pri- 
mary concern is the handling of 
loose material to press hoppers or 
storage silos. There are four gen- 
eral types of these conveyors 
which are in general use: 

Mechanical conveying: Screw, 
paddle, or chain type conveyors 
are limited in their practical use 
to applications where one type and 
color of material is used contin- 
uously. Where material changes 
are required, the cleaning of me- 
chanical conveyors is, at best, 
difficult and in instances where 
contamination is risky, these con- 
veyors offer more problems than 
help. Mechanical conveyors are 
used primarily on short convey- 
ing runs. 





*Pres.. Whitlock Associates. Inc., 21655 Cool- 
idge Hwy., Oak Park 37, Mich. 


By C. H. WHITLOCK* 


Pneumatic conveying (low pres- 

sure): This classification can be 
divided into two types. They differ 
only in the method of material 
pick-up. Small conveyors cover- 
ing fairly short distances use a 
simple venturi principle which 
draws the material into the con- 
veying air stream. Due to the low 
air pressure (5 p.s.i. maximum) 
it is necessary to feed the mate- 
rial by gravity, down into the 
venturi. The conveying distances 
are limited by the pressure drop 
across this type of system. There 
are, however, successful installa- 
tions of the low pressure pneu- 
matic conveyor where material is 
fed from bins or containers at 
floor level up into machine hop- 
pers. 
The other type of low pressure 
pneumatic conveying is the work 
horse of the industry where large 
quantities of material are han- 
dled. A blower delivering air at 
low pressure but sizeable volume 
(velocity of 5000 to 6000 ft./min.), 
will carry plastic material great 
distances. The material has to be 
dropped into the air stream by 
means of a suitable airlock or 
feeder. Bulk handling conveyors 
for unloading railroad cars and 
trucks use this principle with the 
addition of a vacuum system 
(using the opposite side of the 
blower) which pulls material into 
an auxiliary hopper that acts 
as a cyclone collector. The mate- 
rial then passes through an air- 
lock into the conveying air stream 
going to the storage silo. This sys- 
tem is employed only when large 
quantities of material are re- 
quired at a rapid rate. 

Pneumatic conveyors (high 
pressure): This type of conveyor 
is used more generally than any 
other. For handling a few hun- 
dred to several thousand pounds 
per hour, this system is both eco- 
nomical and trouble free with a 
minimum of space maintenance. 


Semi-dusty materials can be sat- 
isfactorily handled with the use of 
cyclones or filters. Because of the 
dusting problem, however, this 
system is not recommended for 
fine powders. 

Unlike the low pressure sys- 
tems, high pressure equipment 
can pick up material either verti- 
cally or horizontally. The material 
is then conveyed through the 
venturi without any restrictions 
such as in the low pressure sys- 
tem, and on through the conveyor 
tube to the bin. Distances of 150 
ft. have been attained with no 
difficulty. This method lends itself 
ideally to a centralized materials 
handling system where all ma- 
chines are fed from one area. It 
also can feed machines from stor- 
age bins or silos which are some 
distance from the machine area. 

Vacuum conveyors: The most 
recent development in material 
conveyors uses a vacuum princi- 
ple that has solved many of the 
problems inherent in pneumatic 
models. Vacuum conveying was 
limited in its development be- 
cause of the necessity of filtering 
the air at the vacuum side of the 
blower. Refinements in today’s 
design have now made it possible 
to handle all types of plastics ma- 
terials, regardless of the dusty 
condition of the materials. The 
only restriction on this type of 
conveyor is the need for the ma- 
terial to flow to the pick-up tube. 
This is sometimes aided by the 
use of vibrators. 

Vacuum systems are so new 
that there are no definite data 
available concerning the limita- 
tions of horizontal and vertical 
distance for the many types of 
materials which these conveyors 
will handle. The vacuum system 
is not as efficient in its use of 
power as the pneumatic system; 
therefore, greater power is re- 
quired to accomplish the same 
work load. 

The advantages of the vacuum 
system are many for the fairly 
short conveying distance of 50 
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feet. Among their strongest assets 
are: 1) The vacuum conveyors 
are the easiest to clean when dry 
colored or fine powdered mate- 
rials are conveyed; 2) Because of 
their self-contained power unit, 
they are more mobile than high 
pressure pneumatic conveyors 
which require an outside air 
source within the plant; 3) The 


simplified design of vacuum con- 
veyors allows flexible industry 
application such as closed systems 
using an inert gas for conveying 
highly combustible materials; and 
4) A very recent development 
utilizing vacuum conveyors in- 
volves the conveying of material 
to extruders by maintaining a 
vacuum on the machine hopper. 


MATERIAL MOISTURE PROBLEMS 


By C. H. WHITLOCK* 


ft is generally concluded by all 
material manufacturers of ther- 
moplastics that the preheating or 
drying of material before proc- 
essing will improve both the 
speed of operation and the quality 
of the finished product. 

Some thermoplastic materials 
de not necessarily need drying, 
but these same materials will ac- 
quire this necessity when certain 
pigments are’ added. Among the 
materials susceptible to moisture 
are the polycarbonates, nylons, 
cellulosics, acrylics, and some of 
the styrene blends. Most of the 
manufacturers of these particular 
materials strongly recommend 
some form of drying before proc- 
essing. Although other materials 
do not ordinarily need drying, 
they can pick up surface moisture 
which might harm the physical 
properties of the finished product. 
Among these are the vinyls, poly- 
ethylenes, and polystyrenes. 

Cold material, moved from a 
storage room, can be subjected to 
large amounts of moisture that 
will condense on the surface when 
exposed to a warm, humid at- 
mosphere. It is impractical for the 
average processor to determine 
the moisture content of his mate- 
rials. He has to rely on the ma- 
terial supplier to send him mate- 
rials so packaged that he can 
assume they are sufficiently dry 
to mold satisfactorily. He then 
must take precautions to keep 
them dry during processing. 

The big problem comes in han- 
dling the scrap, sprues, and run- 
ners because of exposure to shop 
air during grinding and while 
waiting for reprocessing. Neces- 
sary steps must then be taken to 
dry this reprocessed material in 
addition to maintaining the virgin 
material in a dry state. 


Following is a discussion of the 
Ways a processor can take care 
of his drying problems. 

Oven dryers have been used 
extensively for many years. Hop- 
per drying, however, is becoming 
more popular since the oven dry- 
ers increase the risk of contami- 
nation and the cost of labor to 
load and unload the trays, usually 
a hand job, is becoming a burden. 

The oven has accomplished 
better results in the past because 
of the longer drying period which 
can be had in contrast to a shorter 
time of exposure in a machine 
hopper. New hopper designs and 
improved hopper dryers, available 
commercially, have worked to 
overcome this exposure differ- 
ence. 

A few “hard-to-dry” materials 
are sometimes thought to need 
both oven and hopper drying. 
This practice involves drying ma- 
terials in an oven, gaining the 
necessary degree of dryness, and 
then putting the material into a 
hopper where hot air is passed 
through it, in the hope of main- 


taining dryness. The mistake here 
is that under extremely humid 
conditions this procedure will not 
always prevent material from 
picking up moisture. Heated room 
air, in the hopper, will lose its. 
heat to the material and actually 
deposit moisture, rather than pick 
it up. 

A circulating, hot-air type of 
oven dryer is most generally used. 
This oven bleeds off a portion of 
its air and takes the make-up air 
from the room. Material is held in 
a series of trays within a closed 
chamber. Good ovens are so con- 
structed that the flow of air is 
directed over the trays which 
hold the material. 

Proper temperature control is 
essential in all material drying 
and a well insulated oven is es- 
sential for maintaining the amount 
of control an oven can offer. It 
is important that the oven be tight 
or control will be unsure and the 
drying inefficient. 

Ovens using a closed air system 
with a dehumidifier to remove the 
moisture from the air are, by far, 
the best type. Lower drying tem- 
peratures are possible when de- 
humidifying is incorporated. Re- 
duction cf these temperatures 
considerably lessens the prob- 
lem of oxidation of the material 
due to heat. 

One of the advantages in the 
use of ovens is that the original 
cost of the equipment is less when 
one oven can _ service several 
small machines. If small quanti- 
ties of dry materials are put into 
the hopper at a time, and care is 
taken to exclude all room air, 





TABLE |: Percentage by weight of permissible moisture and the 
recommended drying temperatures of various plastics materials 





Percentage by weight of 
permissible moisture Drying temperature 
Injection Extrusion “7 

Acrylic 0.02-0.10 0.02-0.04 160-180 
Nylon 0.04-0.08 0.02-0.06 160 
Polyethylene 0.05-0.10 0.03-0.08 160-175 
Polypropylene 0.10 0.10 160-200 
ABS resin not available not available 170-190 
Cellulosics Max. 0.40 Max. 0.30 150-190 
Ethyl cellulose 0.10 0.05 170-190 
Polystyrene 0.10 0.05 160 
Polycarbonate Max. 0.02 0.02 250 at hopper 
Vinyl 0.08 0.08 140-200 





Note: Where two figures on moisture content are shown, the lower figure is for critical jobs 


and the higher one is the maximum allowable. 
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Curves represent the aver- 
age moisture content of 
various materials when sub- 
jected to drying with air 
at temperatures of 175° F. 
at different dew point 
levels. By decreasing the 
dew point, faster drying 
can be accomplished. De- 
creasing will also lower 
the equilibrium moisture 


level of the material 
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very satisfactory results can be 
obtained. To keep material in 
condition, the use of heaters 
around the hopper is preferable 
to the use of hot air taken from 
the room. The latter procedure is 
only successful when the hot air 
is of a sufficiently large volume to 
maintain temperature. 

There are several hopper dryers 
on the market from which the 
molder or extruder can choose. 
There are four main types: 1) 
Hot-air dryer; 2) Rotating agi- 
tator hot-air type; 3) Dehumidi- 
fying type; and 4) Material cir- 
culating type. 

The hot air dryer, in most 
cases, injects the hot air into the 
material through a screen sus- 
pended just above the throat of 
the hopper. In some instances, the 
air is injected through a screen 
which forms the conical lower 
part of the hopper. Where large 
hoppers are involved, both de- 
signs are used to get the maxi- 
mum distribution of air through 
the material in the hopper. 

Some dryers provide the drying 
hopper at floor level and the 
dried material is transferred from 
the floor hopper to the machine 
hopper by blowers. 

Another type of hot air dryer 
employs a two-part hopper which 
allows the drying air to escape at 
a point about half way up the 
hopper after it has dissipated its 
heat into the material. 

The rotating agitator type of 
dryer employs horizontal arms 
which turn slowly, passing heated 
air through vents in the tailing 
edges of the arms and keeping the 


material agitated. The most im- 
portant advantage of the rotating 
feature is its being the only prac- 
tical way to inject hot air into 
powdered or very finely granu- 
lated materials without excessive 
channeling in the hopper. It also 
has the advantage of distributing 
the hot air more’ generally 
throughout the material mass. 
This same principle could be used 
with either heated room air or a 
closed dehumidifying system. 

The dehumidifying type of 
dryer can be put into two classes: 
mechanical and chemical dehu- 
midifying. The mechanical prin- 
ciple employs several methods of 
lowering the dew point tempera- 
ture of the air. Most widely used 
is the application of refrigeration 
to the drying air which will re- 
duce the dew point temperature 
to about 35° F. 

The chemical dehumidifier uses 
a desiccant to bring the dew point 
of the drying air to temperatures 
as low as —100° F. A dehumidify- 
ing type dryer, of necessity, has 
to be a closed system. 

The material circulating type 
has two material drying chambers 
which are used alternately to feed 
a small hopper mounted on the 
machine. This type incorporates a 
closed system using dehumidi- 
fied air. The material is recircu- 
lated between the drying chamber 
and the machine hopper and is 
kept in motion until the chamber 
is empty. 

Drying techniques: It would be 
possible to show with a few fig- 
ures that air, at room tempera- 
ture and high relative humidity, 


when heated, will absorb suffi- 
cient moisture to correct most any 
moisture problem in a plastic ma- 
terial. If this temperature could be 
maintained as it passed through 
the material, drying problems 
would be minor. Actually, how- 
ever, the hot air passing through 
the material gives up its heat and 
as the temperature drops it has 
to give up the moisture already 
absorbed. It can be concluded, 
then, that hot air, without regard 
to its moisture content, is not a 
satisfactory drying media for all 
materials. 

Actually, the effectiveness of 
any drying system is not wholly 
in the dryer, whether it be the 
oven type or the hopper type. The 
very best dryer can be ineffective 
if the dry air is not applied to the 
material in the correct way. 

The drying process is a product 
of time and temperature using a 
conditioned media. In addition, it 
is important to have a sufficient 
inventory of material in the hop- 
per or oven to expose the material 
to the drying media for a definite 
length of time at a given tempera- 
ture. Just as important is the 
necessity of having a thorough 
distribution of the drying media, 
so that every granule of material 
contacts the media. 

A study made of hopper designs 
for efficient drying indicated that 
the best design is a round hopper 
with its straight portion 2 times 
its diam. on small hoppers and 
24% times on larger hoppers, with 
a 70° included angle conical bot- 
tom. This combination gave about 
75 to 80% efficiency of material 
flow through the hopper, and also 
allowed good distribution of air 
through the hopper area. 

The drying air volume for sur- 
face moisture removal in these 
hoppers should be above 0.25 cu. 
ft. per sq. in. of hopper cross- 
section and for hydroscopic mate- 
rials, the volume should be about 
0.50 cu. ft. per sq. in. of hopper 
cross-section. 

The chart on p. 685 shows the 
percentage by weight of per- 
missible moisture and the recom- 
mended drying temperature of 
various popular materials. Where 
two figures on moisture content 
are shown, the lower figure is for 
critical jobs and the higher one is 
the maximum allowable. 
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FEEDING THE INJECTION MOLDING MACHINE 


Plastics materials are measured 
and fed to injection molding 
machines in a variety of ways. 
Generally, however, the methods 
fall into two classes, involving 
either measurement by volume or 
measurement by weight. Only in 
the past several years has the im- 
portance of accurate measurement 
of the plastic being fed been fully 
realized. 

The importance of accurate feed 
measurement depends to a large 
extent on the type of part being 
molded and the type of material; 
however, it is safe to say that in 
every instance there are worth- 
while advantages to be realized if 
the feeding system is capable of a 
high degree of accuracy, and par- 
ticularly if it incorporates certain 
automatic control features. 

The basic requirement of a feed 
system is merely to measure out 
enough plastic to fill the mold, in- 
cluding the sprue and runner. 
Since there are conditions which 
can affect the amount of material 
that the mold will receive, and 
since these are usually more or 
less transient conditions, a highly 
desirable feature of a feeding sys- 
tem is an ability to detect these 
conditions and vary the quantity 
delivered to compensate for them. 


Volume feeding 

All early methods employed 
volumetric measurement in one 
form or another. Feed augers have 
been used which rotated for a 
given interval to measure the 
amount of plastic required. A 
change in the quantity delivered 
was adjusted by changing the 
auger running time interval. The 
most widely used volume feed 
mechanism consists merely of a 
variable cavity controlled to some 
degree by the injection plunger. 
Granular plastic fills the cavity by 
gravity flow from a supply hopper, 
and the inlet to the cavity is then 
closed, while the measured charge 
is transferred into the feed cham- 
ber in front of the molding ma- 
chine plunger. The size of the 
cavity is manually adjusted at the 
start of the molding cycle. An 
automatic compensating feature is 
*Vice Pres.. Product Development, The Exact 
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usually employed so that the vol- 
ume of the cavity varies to some 
degree in accordance with the 
quantity of excess material, or 
cushion, in front of the injection 
plunger. This automatic compen- 
sation feature is widely used and 
is moderately acceptable for many 
molding operations, even though 
the degree of control is relatively 
poor. Errors in the quantity meas- 
ured result in changes in the size 
of the cushion in front of the 
plunger, and thus affect the posi- 
tion of the plunger at its extreme 
forward stroke, at the end of the 
injection cycle. Unfortunately, the 
methods employed often permit 
cushion sizes to vary an appre- 
ciable amount, sometimes even up 
to a couple of inches. 

Variations in product density, 
granulation sizes and flow char- 
acteristics, and changes in head 
pressure with supply hopper level, 
all contribute to a lack of preci- 
sion in measuring by volume. It is 
virtually impossible to use a vol- 
ume feeder in the technique 
known as “starved feeding.” Also, 
even when the mold, and the ma- 
terial being fed to the mold, 
makes it permissible or desirable 
to mold with a cushion, the vol- 
umetric feea system is incapable 
of maintaining the cushion with 
greater accuracy. It is now well 
recognized that the effective pres- 
sure in the mold is appreciably 
affected by the size of the cushion. 


Weigh feeding 


The second method, weigh feed- 
ing, employs a highly accurate net 
weighing scale equipped with cut- 
off controls and a vibratory feeder 
for delivering material to the 
scale. Cycling, as with the vol- 
umetric system, is controlled by 
the plunger but the quantity de- 
livered is based entirely on 
weight. The plunger position con- 
trol, or automatic compensator as 
it is sometimes referred to, is 
fully automatic and provides the 
control required for either starved 
or cushion feeding. The system is 
highly flexible and very minute 
calibrated adjustments are easily 
made. The technique has also 
made possible “starved feeding” 
with its numerous advantages. 


By W. J. SCHIESER* 


The weigh hopper of the scale is 
equipped with a positive-operat- 
ing, full bottom opening, dis- 
charge gate. The scale is equipped 
with double mercury magnetic 
electric cut-off controls. The first 
mercury magnetic switch controls 
the cut-off of the first feed, and 
the second switch controls the cut- 
off of a second feed. Granular or 
reground plastic from a supply 
hopper is delivered by a vibratory 
feeder to the scale. The rate of 
material delivery is controlled by 
adjusting the level in the feeder 
pan and by rheostat adjustment 
of the vibration amplitude. The 
first feed starts automatically as 
soon as the scale is dumped, and 
the feed cuts off while the scale is 
still approximately % oz. under- 
weight. The second feed is started 
by the plunger switch, providing 
the plunger advances to its pre- 
determined foremost position. The 
second feed cuts off either at exact 
weight, or a fraction of an ounce 
beyond exact weight, depending on 
whether the machine is set up for 
starved feeding or cushion feed- 
ing. This is described in greater 
detail below. 


Automatic compensator 


The Automatic Plunger Position 
Control maintains the forward 
limit of travel of the molding ma- 
chine plunger at any preset posi- 
tion, either at bottom or on a 
cushion. It was stated earlier that 
there are variables in the molding 
cycle which affect the quantity of 
material that is injected into the 
mold. When the molding machine 
and weigh feeder are adjusted for 
starved feeding (plunger bottom- 
ing), some of these variables 
will cause a cushion to build 
under certain circumstances, even 
though a precisely accurate quan- 
tity of material has been weighed 
and dumped into the feed cham- 
ber on each cycle. Obviously, it is 
not possible to inject more ma- 
terial into the mold than has been 
weighed out, but if a condition 
occurs which prevents some of the 
weighted-out charge going into 
the mold, then the surplus will 
build up in front of the plunger 
and cause a cushion to form. If a 
cushion forms, its existence lowers 
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Weigh feeder mounted on in- 
jection molding machine. Unit 


employs a highly accurate net 
weighing scale equipped with 
cut-off controls and a vibratory 
feeder for delivering material to 
the weigh hopper of the scale 


the effective pressure within the 
mold and its effect adds to the 
initial effect to cause less plastic 
to be forced into the mold. Thus, 
the conditions causing the cushion 
are cumulative and unless the 
mold flashes to get rid of the sur- 
plus, once a cushion has started it 
will build rapidly even though the 
weigh feeder was initially prop- 
erly adjusted for starved feeding, 
and even though it continues 
to deliver accurately weighed 
charges. Examples of transient 
conditions which can cause the 
start of a cushion build-up are 
loss of injection pressure, a 
plugged gate, lowering of mold 
temperature, etc. If it were not 
for the plunger position control, 
it would be necessary to reduce 
the quantity weighed by the scale 
until the cushion is used up, and 
then reset the weigh feeder to 
deliver the proper quantity after 
the cushion has been used. 

The above factors contribute in 
varying degrees to the need for 
the automatic control feature. 
They are more significant with 
certain types of molds and mold- 
ing machines. In molds with a 
large projected area, there is 
usually enough give-and-take, or 
range, in the quantity of plastic 
that can be forced into the mold 
to offset some of the variables; 
this has been explained in previ- 


ous articles pertaining to starved 
feeding. There are molds, how- 
ever, that do not provide this 
range and with these a cushion 
can more readily start to build 
which in the past required manual 
adjustment of the weigh feeder. 

When starved feeding, if a 
cushion starts to build, it will 
automatically cut back the quan- 
tity of material delivered until the 
cushion has diminished. When set 
to maintain a cushion, the control 
will automatically maintain it to 
an accurate dimension by varying 
the quantity of material which is 
to be delivered. 


Control system operation 


The extreme forward position of 
the plunger is set by a precision 
limit switch. The switch is 
adjusted to operate when the 
plunger bottoms, if set for starved 
feeding; or, it is adjusted to op- 
erate before the plunger bottoms, 
if a cushion is to be maintained. 
The size cushion is preset by posi- 
tioning the switch, or a push rod 
which operates the switch. When 
set up for starved feeding, the vi- 
bratory feeder delivers plastic to 
the scale net weigh hopper until 
the feed is cut off by the first 
mercury magnetic switch which is 
set to operate at an underweight 
point on the dial. As the injection 
plunger moves forward, it engages 
the plunger switch which is 
mounted so that its normally open 
contacts will close as the plunger 
bottoms. The contacts of the 
plunger switch, when closed, bring 
into play the second feed which 
again initiates feed to the scale un- 
til the second mercury magnetic 
switch opens to shut off feed 
at exact weight. As the plunger 
retracts, other contacts in the 
switch are made to dump the 
seale. If a transient condition 
causes a cushion to build, the sec- 
ond feed is not operated, and 
lightweight charges will be deliv- 
ered to the molding machine until 
the cushion has diminished and 
the plunger again bottoms. 

For maintaining a cushion, the 
weigh feeder functions in much 
the same manner, except the 
plunger switch is so located that 
its normally open contacts will 
close when the plunger reaches 
the point at which the cushion is 
to be maintained. The scale is ad- 


justed to cut off underweight as 
previously described. The second 
feed cut-off will be adjusted to 
stop the feed when the scale 
is overweight. Typical settings 
would be %4 oz. underweight and 
Vy oz. overweight. If the normally 
open contacts of the plunger 
switch do not close due to a larger 
cushion, an underweight charge is 
delivered. If the contacts close as 
the cushion diminishes, an over- 
weight charge is delivered. Thus, 
the weigh feeder continues to 
bracket the required amount of 
material to maintain the plunger 
at its preset cushion position. 

If a plugged nozzle prevents the 
injecting of any of the charge, or 
if only part of the charge is in- 
jected so that the plunger switch 
is not contacted, the scale will not 
dump. This prevents overfeeding 
until the cause of the malfunction 
is corrected. 

Extreme accuracy is provided 
because both the first and second 
feeds are under control by the scale 
at all times. A further signifi- 
cant advantage is realized be- 
cause the second feed is always 
operated to add the final amount 
of material after all disturbances 
such as jolts and vibrations in the 
molding cycle are over. The sec- 
ond feed is completed just before 
the plunger retracts to receive the 
next charge. 


Feeding pre-plasticators 
Injection molding machines 
equipped with pre-plasticators 
usually do not use weigh feeders. 
First of all, there is less need for 
a weigh feeder because molten 
plastic can be measured more ac- 
curately by volume than can 
granular plastic; thus the poten- 
tial benefits are less. Material is 
plasticated as it moves through 
the pre-plasticator, and it is 
then pumped into the plasticat- 
ing chamber until the injection 
plunger is forced back to a preset 
rear position. Since liquids can be 
measured more accurately by 
volume than can granular solids, 
the additional improvement ef- 
fected by weighing the material 
might be so little that the weigh 
feeder would not be justified. 
Weigh feeders have been used 
successfully with pre-plasticators 
but the lessened benefits and the 
extreme additional head room re- 
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quirements have prevented their 
wide acceptance in this particular 
area of the industry. 


Important features 

One of the extremely useful 
features of some weigh feeders is 
their completely calibrated weight 
system. This is accomplished by 
the use of a combination of known 
counterweights, graduated beams 
and poises, and an over-under 
indicator. The amount of material 
fed can be read directly at all 
times. This is a real time saver 
when repeat set-ups are to be 
made with the same mold. A 1 to 1 
ratio lever system scale is desir- 
able in that the construction is 
recognized for high sensitivity and 
minimum response to vibrational 


disturbances. The machine should 
be readily cleaned, especially if 
colored materials involve frequent 
changes. Stainless steel is desir- 
able for the feeder pan, weigh 
hopper, and discharge chute. 
Dependability and ease of serv- 
ice are paramount, since a break- 
down would tie up an entire 
molding operation. Machines must 
be sufficiently rugged to withstand 
around-the-clock operation. 


Summary 

The advantages of a precision 
feed system.may be summed up as 
follows: 

1) Rejects are greatly reduced 
through precise control of the 
quantity of material delivered to 
the feed chamber, and therefore 


PLASTICATION AND PRE-PLASTICATION 


Qne of the most important func- 
tions of the injection molding 
process is performed in the heat- 
ing cylinder of an injection mold- 
ing machine. This cylinder re- 
ceives a cold charge of molding 
compound and ultimately converts 
(plasticates) it into a molten mass 
that can be forced into the mold 
in the shortest possible time for 
rapid filling of the mold. In order 
to obtain the optimum cycle, the 
compound should be heated to the 
minimum temperature necessary 
to fill the mold. Further, injection 
pressure should be maintained as 
high as possible to effect adequate 
filling of the cavities. 

There are many types of heat- 
ing cylinders in use today. The 
most common is the “conventional 
heating cylinder,’ which, with 
minor modifications, has been in 
use since the inception of the in- 
jection molding art. It consists of 
a hollow cylinder or barrel, gen- 
erally made of steel, and having a 
highly polished inner surface. 
Near the rear of the cylinder is an 
opening for material entry, and 
immediately behind this is the in- 
jection plunger which advances 
and compresses the material. 
Around the periphery of the bar- 
rel is a means of transmitting heat 
to the material via conduction. 
This is generally a group of band 
type resistance heaters, control- 
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lable to varying degrees of ac- 
curacy as required. Alternate 
heating methods have been em- 
ployed, such as steam, oil, induc- 
tion, cartridge and other systems. 
However, for this discussion, only 
the conventional band heaters will 
be covered. 

Inasmuch as most thermoplastic 
materials are poor conductors of 
heat, the transmission of heat to 
the innermost sections of the ma- 
terial would be virtually impos- 
sible if simply a hollow barrel 
were used. Therefore, a spreader 
or torpedo is mounted within the 
cylinder which serves to force the 
material in a thin layer against the 
cylinder walls for more efficient 
heat transfer. Spreaders are avail- 
able in many varied sizes and 
shapes, some of which are inter- 
nally heated. Their function, how- 
ever, is the same—to help melt 
the material rapidly and uni- 


the amount delivered to the mold. 

2) Material is saved. Starved 
feeding makes it possible to fill 
the mold with the exact minimum 
quantity of plastic required. This 
prevents packing, controls wall 
thickness, and allows pressure 
within the mold to be uniformly 
distributed before material solidi- 
fies, to eliminate stresses in the 
molded part. If cushion feeding, 
the maintaining of a uniform di- 
mension makes it possible to ad- 
just injection pressure and tem- 
perature to optimum values. 

3) Production is increased. A 
speeded-up cycle is possible with 
starved feeding. The exact amount 
of material will not flash the mold 
regardless of the injection pres- 
sure. 


By JACK BERGER* 


formly and with the least amount 
of pressure loss that can possibly 
be accomplished. 


Material transformation 


To show how the material is 
affected in the course of the cycle, 
a single charge of compound will 
be followed through the heating 
cylinder. Let us assume that a 
4-oz. shot is being processed by a 
6-oz. molding machine on a 20- 
sec. cycle. The volumetric capacity 
of the heating cylinder is assumed 
to be 32 oz., or eight complete 
shots. If the heating cylinder is 
considered as divided into eight 
zones, it will be easier to visualize 
the transformation that occurs. 

In Fig. 1, zone 1 contains the last 
metered charge of molding mate- 
rial delivered from the feeder into 
that portion of the heating cylinder 
immediately in front of the injec- 
tion plunger. At this point, the 


Fig. 1: Conventional heating cylinder, showing torpedo location 
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Fig. 2: Conventional cylinder-plunger arrangement used for feeding a secondary 


cylinder plunger or acc lat 





material is essentially at room 
temperature, since this rear sec- 
tion is not heated. After 20 sec. 
(the cycle time), the plunger 
moves the material into zone 2 
on the forward stroke, and al- 
lows entry of a new charge of cold 
material on the return stroke. 
Then the rear heating bands start 
melting the material adjacent to 
the cylinder walls, and volatiles 
within the material escape through 
the feed opening. Also, the mate- 
rial, while still in a granular state, 
is now compacted or compressed 
by the pressure of the plunger. In 
this area, the pressure may be in 
the 20,000 p.s.i. range. At the point 
where the rear heating bands 
contact the cylinder, the walls are 
at a lower temperature than the 
bands themselves, since there is 
heat loss through the holding 
ring. It should be mentioned that 


, showing the rotary switching valve 


occasionally the casting itself is 
water-cooled so that the rear- 
most material remains granular 
where contact is made with the 
plunger. Without this cooling, the 
material might tend to stick to the 
plunger on the return stroke and 
be forced out around the plunger. 
When the _ original charge 
reaches zone 3, 40 sec. after it 
entered, it is being fully heated by 
the rear heater and also by the 
fins of the spreader (which have 
picked up heat conducted from the 
cylinder). Most of the material is 
melted in this zone. Movement of 
material around the _ spreader 
thereafter serves to bring it closer 
to molding temperature and allows 
it to be heated more uniformly. 
In zones 4, 5, and 6, the spreader 
flares outward, gradually reducing 
the thickness of the material be- 
ing heated while moving it past 


Fig. 3: Technique for feeding an accumulator using an extruder 
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the cylinder wall at increasing 
velocities. This allows the mate- 
rial to be heated more rapidly 
and more uniformly. The greatest 
part of the temperature rise occurs 
in these zones. In zone 7, the mate- 
rial has reached a temperature 
slightly above that desired for 
molding to compensate for the 
cooling which occurs subsequently 
within the nozzle in zone 8. The 
function of the holes in the 
forward end of the spreader is to 
allow the material to reconverge. 

Movement of the material from 
zone 1 to zone 8 requires 160 
sec., during which the tempera- 
ture of the material has been in- 
creased from room temperature to 
500° F. One method of measuring 
the efficiency of the heating cyl- 
inder is the rate at which heat can 
be uniformly imparted to a given 
mass of material. 


Pressure considerations 

As noted, the second considera- 
tion in proper molding is to de- 
liver the melt to the mold with a 
minimum loss of pressure. If the 
cylinder is capable of heating the 
material uniformly and rapidly 
but is so constricted as to cause 
excessive pressure losses, the mold 
will be improperly filled. There- 
fore, the pressure and temperature 
factors are both important. 

In the example shown, it was 
mentioned that the pressure at 
the plunger was 20,000 p.s.i. This 
would be ample to fill most molds 
if it were to be transmitted un- 
diminished to the mold cavities. 
However, from this point to the 
most distant point in the mold, 
pressure losses do occur, many 
within the heating cylinder proper. 
In order to deliver the melt from 
zone 8 into the mold, the entire 
mass of material between the for- 
ward end of the plunger and the 
nozzle must be thoroughly com- 
pressed. In zones 3 and 7, the ma- 
terial is in the liquid state and 
relatively incompressible, but in 
zones 1 and 2, the material is 
mostly granular and must be 
compacted. Most of the _ initial 
pressure is expended doing this 
work. Additional pressure losses 
will occur as the melt thins out 
around the larger diameter of 
the spreader and on through the 
spreader holes. It is possible that 
50% of the original pressure may 
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be lost, so that the effective re- 
maining pressure may be only 
10,000 p.s.i 

The greatest pressure loss occurs 
in the cold, granular material 
within the area between the for- 
and the 
The larger 
this mass, the more difficult it is 
larger the 
A good 
recognizes this 
and reduces this volume to a mini- 


ward end of the plunger 
rear of the spreader. 


to compact and the 
resultant 
cylinder 


pressure loss. 
designer 


mum without weakening the over- 
all design. The designer further 
tries to combine the most effective 
heating with minimum pressure 


loss and to eliminate all areas 
where material might conceivably 
stagnate. 


Other 


cylinder design are ease of clean- 


considerations in good 
out, materials of construction, and 
optimum rate of throughput. 


Modifications of conventional 
cylinders 

The heating cylinder described 
above is the conventional hori- 
zontal heating cylinder. There are 
several manufacturers of molding 
parts that 


machines and have 


varied the basic shape or action 
in some way, each offering its own 
particular design advantage. 
One employs a vertical heat- 
ing cylinder-spreader combination 
with internal 


cartridge heaters. 


This design injects the material 
conventionally between vertically 
oriented die plates. 

Another cylinder is the melt ex- 
traction omits the 
replacing it 
with a perforated cylindrical de- 


type which 


spreader completely, 


vice which, under pressure, ex- 
trudes the melt outward and 
forward. 

A special degassing type of 


heating cylinder has been recently 
developed in which the material 
flows through an extended path 
which is vented to liberate trapped 
gases. 

Many other modifications of the 
basic conventional cylinder have 
appeared and probably will con- 
tinue to be developed as molding 
techniques are refined. 


Pre-plastication 
The conventional system of 
plastication, although effective for 
many years and for most appli- 
cations, has certain inherent draw- 
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Fig. 4: Reciprocating screw type pre-plasticator for both plastication and injection 


backs. The injection time is slow 
due to the compaction required. 
Further, the melt is not as homo- 
geneous as it might be, and a 
gradient is 
found within the melt. 
losses, 


temperature usually 
Pressure 
even in the best designs, 
are very high. Because of these 
disadvantages, the art of pre- 
plastication was developed. 

The underlying thought behind 
pre-plastication is quite simple. It 
performs the functions of the 
conventional type of heating and 
pressurizing in two distinct stages, 
with the ultimate goal of melting 
the resin by an auxiliary device 
and using the injection plunger 
only for conveying the melt. This 
has been accomplished in several 
ways: 

a) By 

cylinder-plunger 


using a conventional 
arrangement 
to feed a secondary cylinder- 
plunger, which acts as an ac- 
cumulator. 

b) By extruder to 
feed an accumulator. 


using an 


c) By means of a reciprocating 
screw which both melts the 
resin and acts as a plunger. 

These are by no means the only 
methods of pre-plastication, but 
they are the ones in widest use 
today. 

In case of a), which was one of 
the first and most logical systems, 
the conventional heating cylinder 
is employed. However, the molten 
material is injected directly into a 
secondary cylinder (or accumula- 
tor) instead of into the closed 
mold. Th’s accumulator maintains 
the material at molding tempera- 
ture until injection is required. 
The accumulator contains a re- 
ciprocating plunger and, as it 
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injects, a valve directs the melt 
into the mold and prevents it from 
returning to the original cylinder. 

The first cylinder—the stuffer— 
accuires its name from its func- 
tion, which is to stuff the sec- 
endary cylinder with the melt. In 
cases the horizontally lo- 
cated stuffer leads to a vertical 
accumulator. In others, the stuffer 
forms a 45° angle with the accu- 
mulator located horizontally. In 
still another, the stuffer rides over 
and parallel to the accumulator. 

In the accumulator-type pre- 
plasticating unit, great care must 
be exercised in the design of the 
area where the injection plunger 
enters the accumulator body. Un- 
like the conventional heating cyl- 
inder, the plunger is acting on 
molten rather than granular mate- 
rial. Molten plastic is far more 
prone to oxidation and, therefore, 
exposure to air must be minimized 
through close control of tolerances. 
Although this type of system gives 
a somewhat more homogeneous 
melt than the conventional, com- 
plete homogeneity is not obtained. 
Therefore, another alternative to 
improve the homogeneity has been 
the use of type b) or an extruder 
to feed the stuffing cylinder. This 
system offers some advantages 
over the former, but several prob- 
lems were encountered here also. 
Alignment of the stuffer to the 
injection cylinder does not have 
the flexibility of the plunger type, 
and extrusion is intermittent. The 
problem of hot melt adjacent to 
the injection plunger still exists. 
However, melt homogeneity is 
increased and the dry blending of 
colors can be done more efficiently. 

The reciprocating screw type 


some 
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and modifications thereof are new 
developments in the field of pre- 
plastication. This system elimi- 
nates the melt-plunger oxidation 
problem. It consists of a cylinder 
containing an extruder screw 
which can both rotate and recipro- 
cate. As plasticated material is 


INJECTION NOZZLES 


Jn recent years, the injection ma- 
chine nozzle has become a highly 
specialized part of the injection 
molding process. Indeed, one re- 
cent technical paper even went so 
far as to claim that a heated in- 
jection nozzle could remedy plas- 
ticating deficiencies found back in 
the heating cylinder itself(1).! 

As most injection molders 
know, the nozzle, while a vital 
part of the injection process, still 
fulfills only one basic function: 
that of carrying the hot plastic 
from the heater to the mold. It 
must be made of a tough steel 
which is hard without being 
brittle; it must have sufficient 
mass to hold heat, i.e. not so small 
as to run cold, causing freeze-ups; 
it must purge easily and be readily 
removable from the heating cylin- 
der, especially where color dis- 
persion, shut-off, or other special 
kinds of nozzles are used in place 
of the standard type; and finally, 
the nozzle must provide a positive 
break between cycles, separating 
the hot plastic left in the heating 
cylinder from the injected plas- 
tic cooling in the mold. 


*Sales Engineer, Injection Molders Supply Co., 
3154 Lee Road, Cleveland 20, Ohio 
‘Numbers in parentheses link to Ref. on p. 696 


delivered forward by the screw, 
the screw retracts, allowing the 
melt to collect in front of it. When 
sufficient melt has accumulated, 
the screw then moves forward and 
functions as a plunger which 
serves to inject the melt into the 
mold cavities. 


Other advantages of pre-plasti- 
cation have been realized. Among 
these are reduced mold clamping 
force required to produce flash- 
free parts, finished parts of lower 
and more uniform density, and 
parts which are more nearly strain 


free. aks 


By A. R. MORSE* 


Most standard nozzles come 
with a % or % in. spherical 
radius. The former is now gen- 
erally preferred because it has a 
larger seating area in the sprue 
and holds up better against minor 
press misalignments. The larger 
radius also permits the nozzle to 
take much more abuse (e.g., 
heater expansion or incorrect set- 
up of the injection end) without 
cracking or collapsing. 

Most injection cylinders are 
designed to discharge into a rear 
nozzle opening of % in. dia., 
although hole sizes from % to 1% 
in. are found on various injection 
machine heaters. Front tip open- 
ings are variable but are usually 
made in standard orifice sizes 
such as %, *i6, and % in. to fit 
standard sprue bushings. So- 
called pin-point nozzles may have 
tip openings as small as 0.020 in. 
in some cases. Nozzles must al- 
ways be furnished with an open- 
ing from 42 to ‘4 in. smaller in 
dia. than the sprue bushing open- 
ing, so that if a step or shoulder 
from misfit or misalignment is 
present, it will not interfere with 
material flow, provide a lodging 
place for material, or result in 


Fig. 1: Standard heated reverse taper nylon nozzle showing the relative posi- 
tions of the thermocouple well and the heater band for temperature control 
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stuck sprues by causing a “hook” 
of plastic to form at the point 
where the nozzle orifice meets the 
sprue bushing opening. 
Conventionally, nozzles are de- 
signed to provide a sharp clean 
break between shots while the 
sprue and molded parts are re- 
moved from the injection mold. 
Temperature control of the nozzle 
and front step of the heating 
cylinder is best obtained by a 
Powerstat or Variac which can 
be manually set to accord with 
molding conditions as observed 
on the hot end of the sprue. Use 
of pyrometer controls on nozzles 
is complicated due to the difficulty 
of correctly locating and main- 
taining thermocouples in_ the 
crowded nozzle area of the in- 
jection machine. If a sharp break 
in the material does not occur, 
and a long “string” is pulled from 
the nozzle between shots, or hot 
plastic drools from the nozzle, 
indications are that the nozzle 
and front heater temperature 
controls are either improperly 
set, improperly located, or con- 
trol is lacking entirely. Today, 
standard heated extension noz- 
zles provide trouble-free separa- 
tion of the sprue from the heat- 
ing cylinder for all materials 
(including nylon) without string- 
ing, drooling, or freezing. Down- 
time from nozzle trouble, if it 
occurs, can and should be im- 
mediately eliminated(2). 


Special nylon nozzles 


Nozzles used for nylon gen- 
erally have a simple internal re- 
verse taper and a heated exten- 
sion. Drilled hole plugs may be 
used to keep unmelted particles 
from leaving the heater. Where 
cylinder capacity and shot size 
are correctly related for optimum 
plastication, plugs may be omitted 
entirely since they are not very 
effective in controlling or regulat- 
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ing drooling. Temperature con- 
trol in the nylon nozzle is strictly 
a function of the heater band 
which is placed directly over 
the internal tapered throat of the 
nozzle as shown in Fig. 1, p. 692. 
An optional pyrometer control 
may be used here by inserting 
a thermocouple in the well pro- 
vided. Specially armored, flexible 
tip thermocouples are available 
which withstand hot plastic and 
other abuses incident to this ap- 
plication(3). 


Bottom gating nozzles 


With the growing use of bottom 
gating, many different nozzles 
have been designed to carry the 
hot plastic directly into the 
molded part, often eliminating 
sprues entirely. Here, the nozzle 
tip may even be designed to form 
a portion of the bottom of the 
mold cavity itself. Air gap insula- 
tion around the body of the nozzle 
can be used to keep the nozzle tip 
hot. Some typical so-called part- 
ing line nozzles are shown in Fig. 
2, above. When used, they permit 
automatic ejection of parts such 
as molded boxes without the need 
for trimming or finishing. Very 
small orifices are used, ranging in 
dia. from 0.020 to 0.050 inch. 
Again, proper temperature con- 
trol of the nozzle is vital to the 
successful use of parting line noz- 
zles, since they must part from 
the bottom of the molding with- 
out tearing or cracking the sur- 
faces or leaving an objectionable 
mark. Correct coring and cooling 
of the mold are also necessary to 
use parting line nozzles success- 
fully. 

More recently, a variety of in- 
genious and sometimes compli- 
cated devices have begun to make 
their appearance in the nozzle 
field(4). These range from ter- 
minal plasticating units through 
color mixing devices to positive 
shut-off valved types which per- 
mit the plastic in the heating 
cylinder to be pre-compressed and 
then suddenly released for fast 
entry into the mold. 


Color mixing nozzles 

Various color mixing or dis- 
persion nozzles are now widely 
used, They permit the use of dry 
colors which can be mixed with 
uncolored plastics (in clear or 
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Fig. 2: Typical 


natural) as required (instead of 
buying more costly pre-colored 
stocks). Every color maker and 
material supplier has his own 
special concept of how color dis- 
persion is best obtained. The 
varieties of color mixing nozzles 
for which fabulous results have 
been demonstrated in laboratory 
tests and under specific field con- 
ditions are now too numerous to 
deseribe in detail(5). 

One common type is the dis- 
persion disk. Dispersion disks may 
be used singly or in pairs, and a 
wide selection of hole orifices 
have been tried, mostly with good 
results. A typical double disk type 
color dispersion nozzle is shown 
in Fig. 3, below, where a two-piece 
venturi type disk assembly is used. 
Note that the disks are inset in the 
rear end of the nozzle. Color mix- 
ing disks should never be pinched 
between the nozzle and the heat- 
ing cylinder, as costly heater seats 
are easily ruined by this practice. 
It is also to be condemned be- 
cause the plugs tend to fall down 
and cock as illustrated in Fig. 4, 
p. 694, necessitating expensive 
heating cylinder repairs. Such dry 


Fig. 3: Ferro double disk 
venturi-type dry color dis- 
persion nozzle. Disks are 
inset in the rear end of 
the nozzle 
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parting line nozzle designs for bottom gating 


color dispersion disks may be 
adapted to any make of nozzle, 
but, in general, nozzles especially 
made for the use of color disper- 
sion devices by a nozzle specialist 
are to be preferred to makeshift 
nozzle modifications turned up by 
tool shops unfamiliar with correct 
nozzle steels, heat treating, nozzle 
hardness, and other design fac- 
tors. The specialized knowledge of 
the experienced nozzle designer 
will help reduce downtime caused 
by the shortcomings of improp- 
erly designed -nozzles(6). Other 
dispersion nozzle types include 
polyliner, reverse flow, revolving 
screw, and pineapple designs, all 
of which have worked out well 
under specific conditions. Often 
a variety of color dispersion nozzle’ 
designs must be evaluated before 
one is found that gives optimum 
results under one particular set of 
operating conditions, depending 
upon the specific mold, gating, 
type of heating cylinder, and type 
of molding powder, lubricants, 
and coloring procedures used. In 
general, mixing nozzles are no 
substitute for proper selection of 
wetting agent, type of color, and 














Fig. 4: Displaced color dispersion disk due to lack of locating recess in nozzle. 
Disk can cock in the space between the nozzle and the cylinder end 


selection of molding powder 
granulation and the correct lubri- 
cating additive such as wax or 
stearate to facilitate color mix- 
ing(5). 


Nozzle manifolds 


The development and growth of 
the use of nozzle manifolds for 
bottom gating of individual parts 
has been fairly rapid. Originally, 
bottom gated parts were molded 
in three-plate molds. Here a 
standard nozzle carries the hot 
plastic into a runner system be- 
tween the first and second plates 
which leads through small bottom 
gating-type nozzle tips into the 
actual mold cavities between the 
second and third mold plates. At 
every cycle the runner system 
cools and is removed by hand 
from the mold at the same time 
as the molded articles. Often the 
molded parts fall free, but the 
runner system must be pulled out 
from between its separate mold 
plates with a hook. Three-plate 
molds, however, led to the de- 
velopment of hot-runner molds 
where the runner system in the 
mold is not ejected but is heated; 
the plastic therein is kept liquid 
all the time, ready for the next 
shot. 

Hot plate molds are now quite 
commonly used for bottom gated 
parts. Here the plastic is carried 
through a single nozzle into a 
series of sealed passages which 
are actually part of the stationary 
half of the mold. From these hot 
runners, small nozzle tips carry 
the plastic, distributing it directly 
into any number of cavities. Hot 
plate or hot-runner molds are 
quite successful where proper 
temperature controls and ade- 


quate heaters are used, or where 
bottom gating of more than 2, 3, or 
4 parts are desired. They do cause 
difficulty, however, upon starting 
up and where contamination in 
the material, such as metal, is 
present and causes plugging. 
Often, the mold must be com- 
pletely dismantled to clear the hot 
passages. Heat loss into the die 
plate and the adjacent mold parts 
also complicate use of hot-runner 
molds, making it difficult to main- 
tain uniform material tempera- 
tures. 

As a result of such problems, 
nozzle manifolding has gradually 
come into use; this permits molds 
to be bottom gated from a hot 
nozzle system consisting of 2, 3, 
or 4 separate nozzles fed from a 
central source or manifold. This 
manifold is not part of the mold 
but is located in the area just 
ahead of the heating cylinder be- 
hind the stationary press platen. 
Nozzle manifolds have the dis- 
advantage that the press platen 
must be specially drilled for them. 
Centers are fixed by these drilled 
platen holes. As a result, mani- 
folded jobs are usually best when 
used on special-purpose long runs 
(e.g., containers) where set-up 
and start-up problems are at a 
minimum because the mold can 
be automatically run in continu- 
ous production without frequent 
change of molds or materials. It is 
quite difficult to adapt manifolds 
or distributing heads to older in- 
jection machines not specifically 
made for them by the original 
press maker, as heating cylinder 
alignment is often a problem, or 
injection end housings are poorly 
adapted to holding such bulky 
manifolds in place. Again, tem- 


perature control, preferably by 
automatic pyrometer control of 
the several nozzle extensions in- 
herent in manifold construction, 
is a vital factor. Manually- 
operated Powerstats or Variacs 
suitable for use on ordinary single 
heated nozzle extensions should 
not be used on manifolds. Instead, 
as much costly attention must be 
paid to heat distribution and con- 
trol among the manifold tubes as 
on the heating cylinder itself. 
Manifolds of 2 to 4 nozzles are, 
therefore, mostly specialty appli- 
cations best made to order by the 
supplier of the injection machine 
itself and not installed on standard 
machines already in use. 


Shut-off nozzles 

During the past 2 years, shut-off 
devices have been introduced 
which permit the plastic to be 
compressed in the heating cylin- 
der by the injection plunger just 
prior to injection(7). These de- 
vices are generally most useful 
on those injection machines where 
plunger speed is inadequate o1 
where some other deficiency such 
as lack of proper balance between 
material bulk factor and heat- 
ing cylinder plasticizing capacity 
causes occasional molding prob- 
lems. These problems include 
“worm tracks,” sinks, packing, 
stuck parts, partial fills, or weld 
marks, all of which indicate that 
too little or too much pressure is 
being transmitted into the injec- 
tion mold and at too low an in- 
jection rate. 

Nozzle shut-off devices are gen- 
erally available only as original 
equipment and only from the 
original press maker, but various 
pre-compression devices can also 
be built into the mold itself. They 
consist of rotary-type valves or 
pin-type (plunger-type) devices 
operated by a piston. The dis- 
advantages of such devices must 
also be taken into account when 
evaluating their more obvious 
advantages. Discoloration of parts, 
for example, can take place be- 
cause of lodging of plastic in dead 
spots in the device. As another 
example, excessive maintenance 
may be necessitated by wear of 
metal parts moving in the hot 
plastic at temperatures from 300 
to 600° F. where lubrication is 
impossible. 
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Shut-off nozzles of any type 


represent a rather 


than a simplification of the injec- 


complication 


tion process. With nylon, in par- 


ticular, positive nozzle shut-offs 
can lead to dangerous blow backs 
because over-heated material 
cannot relieve itself except by a 
blow out of the cold granular plug 


through the feed or rear opening 
of the cylinder. 


With styrene 


yntainers, 


, in the molding of 


for example, pre- 
compression by means otf shut-offs 
is said to produce tougher parts. 
been 
possible to provide operation of 
the shut-off valves in 
sequence so that on multicavity 
work each set of cavities gets the 
benefit of 


In some instances, it has 


nozzle 


maximum injection 
speed(8). This would not be pos- 
sible if all cavities were filled at 


once from the same source. There- 


fore, a series of nozzles with 
solenoid operated shut-offs are 
operated in sequence, one after 


the other as the plunger comes 
forward. Results are excellent, but 
the process is quite complicated 
to install and operate. Virtually 
the same effect can be obtained 
perhaps more simply by use of 
standard nozzles and much faster 


injection plunger’ speeds. In 
specialty applications, however, 
filling of cavities in controlled 


sequence offers interesting possi- 
bilities especially for container 
and other thin-wall moldings 
where a fast mold fill is vital to 
produce with minimum 
strains. It must be remembered, 
however, that any type of pre- 
compression or shut-off nozzle 
complicates color changes, mold- 
ing techniques, and maintenance 
procedures, and that the same re- 
sults can be quite simply obtained 


parts 


Fig. 5: Illustration of adapter which allows use of inexpensive 
standard nozzles in certain special injection machine cylinders. 


(Injection Molders Supply Co.) 


by increasing injection plunger 
speeds and using standard nozzles 
without moving parts. At the ex- 
tremely fast cycles of 6 to 10 sec. 
used in 


automatic molding, a 


faster injection plunger is defi- 
nitely to be preferred over elabo- 
rate precompression devices that 
require a good deal of know-how 
and constant supervision, in addi- 


tion to their generally higher cost. 


Nozzle interchange adapters 


Numerous adapters are now 


being made to permit nozzles 


from one make of machine to be 
used in 


another. These adapters 


are screwed into certain types of 


cylinders where larger, more 
costly, and _harder-to-change 
nozzle types were originally 


offered as standard equipment. 
The adapters such as the 2 inch 
LH tapered buttress to 134 in. No. 
8 thread or the 3% to 1% in. No. 
8 thread shown in Figs. 5 and 6, 
below, permit nozzles or nozzle as- 
semblies costing from $100 to $250 
to be replaced by low-cost uni- 
form design 
only $35. 
The advantages of standardiza- 
tion, lower faster change 
time, and reduced nozzle in- 
ventory costs, are causing a grow- 
ing interest in such nozzle adapt- 
ers. They permit one nozzle style, 
usually the popular 15% in. No. 8 
thread type with 34 in. rear open- 
ing, to be used on at least five 
different major types of presses. 


nozzle tips costing 


cost, 


Special-purpose nozzles 

A wide variety of single-pur- 
pose or special-purpose injection 
machine nozzles are now avail- 
able(9). Such nozzles include ball 
shut-off types designed to prevent 
suck-back of the plastic from 


cost 


causing sinks on large bottom- 
gated parts. These reverse-acting 
ball shut-off nozzles must not be 
confused with  spring-actuated 
ball shut-off type 
signed to hold the plastic inside 


nozzles de- 
cylinders to prevent drooling of 
nylon or leaking of plastic from 
cylinders mounted vertically in 
upright type injection machines. 
Nozzles are also available with 
internal heaters silver-soldered in 
place. More commonly, however, 
external heat sources from special 
nozzle bands are preferred for 
ease of replacement, lower main- 
tenance, and lower initial cost. 
Two-piece nozzles or nozzles 
with removable tips are some- 
times used to permit fast purging 
where pin-point or restricted 
nozzles are used with such tacky 
materials as the cellulosics or 
acrylics. In general, one standard 
internal nozzle design can be used 
on styrene and polyethylene, but 
special internal designs are sug- 
gested for acrylics, cellulosics, and 
nylons. At the present date, too 
little is yet known of the mold- 
ing characteristics of the new 
polycarbonates and acetal type 
resins to say whether or not very 
special design nozzles will even- 
tually be needed to mold them. To 
date, heated extension nozzles of 
standard design have proven quite 
satisfactory on all the newer 
molding compounds(10). 


Purging and back pressures 


There are many other aspects 
of nozzle science difficult to cover 
completely in a _ short article. 
Questions may be asked about 
the addition of frictional heat and 
back pressures caused by use of 
restricted nozzles and pin-point 


gating. Suffice it to say, part 


Fig. 6: Another adapter allows use of low- 
stock model 


nozzle instead of 2-piece 


threadless type. (Inj. Mold. Supply Co.) 
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strength is usually improved by 
use of pin-point nozzles and gates, 
and remarkably large shots, often 
weighing up to 2 lb, can be 
quickly filled through a \¢ in. dia. 
nozzle orifice. Slightly higher 
cylinder heats may be required, 
but added injection pressure is 
seldom needed. Indeed, both lower 
pressures and lower heats can 
sometimes be used, indicating that 
frictional heat does play a part 
in the selection of the nozzle orifice. 

Purging techniques vary in dif- 
ferent sections of the country. 
Nozzles are sometimes torch- 
heated to speed purging or start 
up. The procedure, if carefully 
used, is not objectionable except 
possibly on molding materials 
which break down into corrosive 
(acid) components when over- 
heated (eg., vinyls and certain 
cellulosics). Improper nozzle set- 
up is often a cause of much un- 
necessary press downtime and ex- 
pense. A few minutes taken at 
start ups to assure correct nozzle 
alignment and a clean thread or 
flash-free seat of nozzle on sprue 
bushing will often save hours of 
costly press downtime to remove 
broken nozzles. In this connec- 
tion, it can be observed that while 
beryllium copper nozzles have 
good heat transfer characteristics, 
their life factor has often been 
disappointing, and their ad- 
vantages cannot entirely be offset 
against their considerably higher 


cost. Good high temperature 
lubricants now virtually eliminate 
nozzle thread galling and, when 
regularly used with nozzle thread 
clean-out taps to remove burrs 
and rough spots, will prevent or 
eliminate stuck nozzles entirely. 

Today, the injection machine 
nozzle can often be taken entirely 
for granted as a small but vital 
part of the injection process. If it 
is a source of trouble or press 
downtime, immediate steps should 
be taken to correct it. If the solu- 
tion cannot be found locally, spe- 
cialists among the machinery and 
material suppliers should be called 
into consultation. 

In modern nozzle design, special 
features such as shut-offs and 
color mixing devices make the 
nozzle the focal point where the 
material can often be given a final 
bit of processing just before it 
enters the mold. And if mistakes 
are made, it is because we look 
for a miracle to be worked in a 
space of only 1 or 2 in. by the 
mere addition of a heater band or 
a mixing plug to a conventional 
nozzle. Lack of industry standards 
which result in large inventories of 
countless different nozzle styles 
is one of the big problems in the 
field today. 


References 
The references listed below link 
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DRY COLORING THERMOPLASTICS 


The fact that most thermoplastic 
resins can be readily colored is 
unquestionably one of the reasons 
behind their rapid growth. While 
these resins can be obtained from 
the manufacturer already colored, 
more and more molders are find- 
ing it to their advantage to color 
the natural resin themselves by 
the “dry color” process. 
Basically, this system consists of 
tumbling a powdered pigment and 
the resin granules together, and 
then passing the mix through the 
molding machine. With poly- 
styrene and conventional poly- 
ethylene, the work performed by 
the machine in the molding cycle 
is sufficient to achieve adequate 
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color dispersion. With the advent 
of polypropylene and the high- 
melt index and linear polyethyl- 
enes, a specially designed but in- 
expensive breaker plate is needed 
in the heat cylinder or nozzle of 
the molding machine to obtain a 
uniform dispersion. 

There are many advantages for 
both the molder and his customers 
in the dry coloring process. With- 
out having to invest in an enor- 
mous inventory of precolored res- 
ins, the molder can offer the 
customer an almost unlimited 
color range for his product and 
match nearly any specified color. 
Waste is eliminated since only the 
exact amount of resin required for 
a run need be colored. Further- 
more, the molder is able to 
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streamline his whole operation by 
stocking only a few basic resins 
and whatever powdered pigments 
he needs for his immediate re- 
quirements. This alone can result 
in inventory and space savings of 
thousands of dollars annually. 

The molder also has the advan- 
tage of flexibility since he can 
readily switch from one color to 
another with a minimum of lost 
time and material. Another im- 
portant point is that scrap not 
reground and reused right at the 
machine can be blended with an- 
other dry color to make a second 
color and used in other products. 
This minimizes scrap loss and 
helps in cutting costs for the 
molder. 

The equipment required for dry 
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coloring is minimal. First, tum- 
bling drums are needed. These 
can be fiber drums, but in many 
cases a plain steel or stainless 
steel drum is preferred. Plain steel 
is perfectly adequate, but the 
molder must guard against rust 
contamination. Fiber drums must 
be checked frequently since the 
abrasive action of the plastic 
pellets will in time erode the fiber 
material and cause contamination 
of the mix. The method of tum- 
bling is also important. Years 
of field experience have shown 
that end-over-end tumbling pro- 
duces the most intimate mix, and 
most tumbling machines avail- 
able today are the end-over-end 
type. These machines should be 
equipped with an automatic timer 
that will accurately control the 
time of operation. 

Accurate scales calibrated in 
grams or fractions of an ounce for 
weighing bulk colors are also 
needed. A critically accurate scale 
is not necessary for weighing the 
resin as plastic resins are usually 
shipped to the injection molder in 
50 or 100 lb. bags, and this bag 
weight is usually accurate enough. 
A valuable piece of equipment to 
have near the molding machine is 
a lift truck or a scaffold that will 
facilitate mechanical 
the hopper. 

The procedure followed for dry 
coloring is essentially the same for 
polystyrene, polyethylene, poly- 
propylene, or the many other 
granular thermoplastic _ resins. 
First, a measured amount of resin 
is charged into the tumbling drum. 
Colorant manufacturers usually 
recommend this be done on a 100- 
lb. batch basis. The reason is that 
all additions of color can be made 
on a percentage-by-weight basis 
which will minimize the chance of 
error and the proper amounts can 
be easily calculated. 

The size of the tumble drum is 
important. The tumbling action is 
partially dependent upon the vol- 
ume of the charge as compared 
with the capacity of the tumble 
drum. The optimum relationship 
is to have the resin charge equal 
50 to 60% of the drum capacity. 


loading of 


Wetting agent 

Prior to adding the color, the 
molder may add a small amount 
of wetting agent, usually a liquid, 


which causes better adherence of 
the powdered pigment to the resin 
granules. This is especially im- 
portant when dry coloring resins 
in the polyolefin family. Wetting 
agents are generally colorless and 
inert. Therefore, the small amount 
used will not affect the color or 
physical properties of the finished 
part. Wetting agents should be 
added in the percentage recom- 
mended by the supplier. The pro- 
cedure is to add the agent and 
tumble it with the resin for about 
five minutes, add the color, and 
then proceed with the final tum- 
bling operation. 

The weighed colorant should be 
added to the resin through an 
ordinary household flour sifter. 
This will aid the distribution of 
the pigment, and will break up 
any lumps or pigment that may 
have formed during shipment to 
the molder or while in storage in 
the plant. 

In order to get the most advan- 
tageous mixing action, the revolu- 
tions of the tumbler should be 
about 90% of critical speed. Criti- 
cal speed is the speed in r.p.m. 
that will cause the mix to centri- 
fuge in the drum and not tumble. 
Normally, it is figured that 90% of 
critical speed falls between 30 and 
45 r.p.m. 

Tumbling time will require a 
small amount of experimentation 
by the molder to determine opti- 
mum cycle for his operation. It is 
important, however, that the tum- 
bling time, once determined, be 
consistent from batch to batch in 
order to achieve uniform color 
through all batches. Tumbling 
duration has a definite effect on 
the color of the finished product. 
This is why the automatic timing 
equipment on the drum tumbler 
is so important. Colorant suppliers 
have found that different colorant 
types can be considerably altered 
by prolonged tumbling. Therefore, 
particularly in the area of heat- 
stable cadmium pigments, the 
blending time should be kept to an 
absolute minimum. This may be 
on the order of approximately two 
minutes. 

Upon the completion of the 
mixing, the dry-colored resin is 
then ready for the press hopper. 
Transfer of the colored resin gran- 
ules from the drum to the hopper 
should not be performed with any 
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vacuum or pneumatic transfer 
equipment since this will separate 


the pigment from the resin pellets. 


Things to watch 


While the dry color process is 
basically simple, there are a num- 
ber of things the molder must 
keep in mind. First, uniformity 
in tumbling time from batch to 
batch of the same color run cannot 
be emphasized too much. This 
consistency does not mean, how- 
ever, that all colors should be run 
indiscriminately at, say, a 10-min. 
duration. The implication here is 
that for a particular color the 
tumbling time should always be 
the same. While the average tum- 
bling time may be as short as 
two minutes for cadmium colors, 
other inorganic colors may require 
tumbling as long as 15 or 20 
minutes. The tumbling time for 
each colorant should be entered in 
a color log that is used in the plant 
along with machine settings so that 
uniform procedures are followed. 

Second, it is easy to see that 
weighing the colorants must be 
done accurately as any mistakes 
or slipshod procedures at this 
point will certainly affect the 
molded part. Third, a dry-color 
molder must also avoid color con- 
tamination. It is best that tum- 
bling and color addition take place 
in a specific section of the plant 
where other operations will not be 
affected. More than likely several 
colors and different tumble drums 
will be used and stored in one 
general area. Factory and super- 
visory personnel must be on guard 
at all times to avoid contaminating 
one color and resin with another. 
Obviously, a lot of material 
can be spoiled if one batch be- 
comes contaminated with pigment 
and resin from another. 

While it is possible to use some 
steel drums for different colors, 
this is not advisable unless the 
drums are thoroughly cleaned be- 
tween colors. Space permitting, a 
few drums should be reserved for 
use with only one color. In other 
words, one drum for reds, one for 
yellows, one for greens, and so on. 
Of course, the ideal situation 
would be to have individual 
drums for each colorant that may 
be run in high volume. This will 
eliminate the possibility of con- 
tamination from one color to an- 
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other. Fiber drums, because of 
their relatively low cost, are par- 
ticularly suited to this approach. 

Moisture is something else 
which must be guarded against 
whether a compounded material 
or a dry colored material is being 
used. The addition of moisture 
into the molding machine through 
moisture-laden resin will eventu- 
ally cause a deterioration in the 
quality of the molded part. It is 
wise, therefore, to keep color and 
resin at room temperature to 
prevent condensation from form- 
ing on the materials. 


Assuring dispersion 


Another point that must be con- 
sidered by the molder is the 
proper dispersion of the colorants 
in the molded product. This is 
the “proof-of-the-pudding” where 
dry coloring is concerned. There 
were a few dispersion problems 
when dry coloring got its start, 
but as the more sophisticated res- 
ins appeared on the market, the 
straight-forward injection mold- 
ing machines could not do enough 
work on the pigment and poor 
color dispersion resulted. This 
problem was surmounted by the 
use of mechanical dispersion aids 


such as nozzle and heat cylinde: 
inserts. The types, sizes, complex- 
ity, and costs of these dispersion 
aids cover a wide range. However, 
some of the most useful and de- 
pendable dispersion aids are the 
simplest to manufacture and are 
least expensive. 

The most practical one to date 
is a nozzle breaker plate which 
utilizes the venturi flow mixing 
principle. This type of plate gen- 
erates considerable turbulence in 
the heated resin by means of a 
spherical chamber and. an orifice 
of critical diameter and length. 
While it would be impossible here 
to describe the many dispersion 
aids that are available it will suf- 
fice to say that if dispersion is 
a problem, the manufacturers of 
dispersion aids or people who 
have had considerable experience 
with these items should be con- 
sulted for their recommendations. 
They are always happy to work 
with the molder. 


Color selection 


The molder should maintain a 
close working relationship with 
his colorant supplier, especially if 
he is using a number of different 
resins in his plant. While he may 


MOLD DESIGN FOR INJECTION MOLDING 


At least four major classifica- 
tions of injection molds (Table I, 
p. 699) may be based upon their 
type of construction. Parting 
arrangement is probably the most 
general but the least descriptive. 
Mold types are often described by 
the arrangement of the cavity 
impressions. The method of ejec- 
tion is often used to describe the 
mold type, and the most detailed 
description is likely to be found 
in the nine subheadings which 
have been listed to show various 
types of molds by design of the 
feed system. The point of im- 
portance is to specify the con- 
struction according to the task the 
mold is intended to perform with- 
in practical cost limitations. 


Number of cavities 


The injection molding process 
offers the implied advantage of 
multiple production of moldings 
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from each cycle of the molding 
machine. Several factors need to 
be weighed to determine how 
many cavity or impression units 
will be included in the optimum 
design of the production mold. 
Some of these factors are a matter 
of simple arithmetic; some are 
concerned with such fundamental 
engineering principles as strength 
of materials; others are a matter 
of experience and judgement. 

An estimate of the approximate 
number of cycles per hour which 
can be expected of the mold is 
needed to begin to consider how 
many cavities will be used. This 
figure is multiplied to determine 
total daily, weekly, or monthly 
cycles. It is then possible to make 
a tentative decision regarding the 
number of cavities needed for the 
expected weekly, monthly, or 
annual production requirements. 

It is, of course, necessary to de- 
termine the number of cavities 
which can be placed in the space 


have a large number of colors on 
hand, in many cases a pigment 
for use in one resin may not be 
compatible for use in another. In- 
compatibility results when a pig- 
reacts chemically with a 


lorant moves 


ment 
resin; when the c 
or migrates through the resin and 
of the 
part; or when the light and heat 


shows up on the surfac 


stability of the pigment is affect 
by the resin. When considering dif- 
ferent colorant applications, th: 
color people usually have a choice 
of pigments that is determined by 
the environment of the molded 
product. Therefore, a colorant for 
an indoor application may be com- 
pletely unsuitable when exposed 
to weathering conditions out of 
doors. 


Conclusion 


In summary, successful dry coi- 
oring is dependent upon careful 
molder’s 
plant, consistent molding proce- 
dures, and the use of the right 
colorant with the right resin. 
Equipment needed are tumbling 
drums, a tumbling machine and 
timer, an accurate scale for col- 
orants, and material handling 
equipment to load hoppers. 


housekeeping in the 
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available in the molding press, as 
a check against the number re- 
quired to produce at the rate 
scheduled by the purchaser of the 
parts. This operation calls for a 
decision regarding the size of 
press which is to be used and re- 
garding the number of presses 
which may be required to keep 
up with the schedule. 

The third parameter is con- 
cerned with the arrangement of 
the cavities in the mold. Usually 
the cavity impressions are made 
in separate, individual blocks of 
mold metal, each having a regular 
geometric outside shape such as 
round, square, or rectangular. The 
cavity blocks are kept in place by 
a retainer plate. This plate pro- 
vides some bolstering of the out- 
side walls of the cavity block, 
but not much. Figure 1 p. 699, 
shows a view of a cylindrical 
cavity in a retainer plate. There 
is usually some clearance, approx- 
imately 0.001 in., all around the 
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cavity ! nvenience and to 
prevent damage in assembly and 
disassembly Furthermore, the 
machined surfaces where the 
mating parts fit together are not 
perfectly smooth because of tool 


marks. This shown in greatly 
the 


combination of 


exaggerated form by 
The 


clearance and 


wavy 
the 
the tool marks re- 


lines. 


sults in much less metal-to-metal 


contact than is apparent to any- 


one who has tried to slip a cavity 
into a 
this 


parts go togethe 


retainer plate. In spite of 
considerable the 
with difficulty 


because of the “tooth” or rough- 


} 
iooseness, 


ness of the machine marks 

The impor- 
tant when plastic is forced into 
the mold under hydraulic pres- 
sure of as much as 4000 p.s.i. o1 
more. This causes the cavity to 
expand, If the wall is thin, the 
cavity will expand into the clear- 
ance space and the points of con- 
tact will flatten more and more, 


looseness becomes 


bringing more area in contact 
until the stiffness of the retainer 
plate begins to help the cavity 
wall support the hydraulic pres- 
sure load. When moldings of great 
precision are required, a cavity 
with wall too thin will be likely 
to distort enough to lose the accu- 
racy machined into the cavity 
shape. Also, the distortion may 
cause the molding to stick. 

This distortion is not very much 
and, in many cases, it takes place 
within the limits of the 
metals involved and cannot be 
detected by measuring the mold 
parts when they are not under 
pressure of plastic. Sometimes, 
after long use, the mold parts do 
“creep” and become looser, and 
hence more difficult to operate. It 
is therefore highly important to 
make the cavity wall thick enough 
to support the hydraulic pressure 
without depending upon any bol- 
stering action from the retainer 
plate. Small cylindrical cavities 
have much greater inherent stiff- 
ness or section modulus than 
large cylindrical shapes. Rectan- 
gular shapes are less stiff than 
circles. Molds for large areas 
such as radio cabinets require 
thick walls because of the rela- 
tively low sectional modulus and 
because the hydraulic pressure 
rapidly multiplies the fiber stress 
in the metal. 


elastic 
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TABLE |: Injection molds classified by type of construction 





A) By parting arrangement 
(How the mold opens) 


B) By 


impressions 


f 


arrangement of cavity 


Q 


By method of ejection 


D) By type of feed system 


we 


ec 


] 
ingle 


Single parting surface—2 plat 
Dual parting surface—3 plate 
Side-operating core action 


Split plate 


Singie cavity 

Multiple cavity 

Multiple 

Integral impressions—individual 
alignment 

Multiple 


cavities in a retainer plate 


cavities in groups 


Without ejection means 
Ejector pin type 
Stripper plate 

Air assisted 

Multiple action ejection 
Side core pull 

Split plate 


Sprue-gated 

Edge-gated 

Surface-gated 

Hot runner 

Sequential nozzle valves 
Valve-gated 
“Submarine’’-gated 
Restricted (“pinpoint”) gate 
Multiple gates 





Good design practice for steel 
cavities in steel retainer plates 
calls for specifications of the 
following order: 


Inside Minimum wall 
diameter thickness 
in. in. 
1/2 5/16 
3/4 3/8 
1 7/16 
11/2 1/2 


Wall thickness of cavities is 
much more important than is 
apparent in casual observation 
and is easy to overlook when 
many small cavities are being 
arranged in the area available in 
a mold. It is better to make one 
row less and have adequate walls 
than to squeeze in one more row 
by thinning the cavity walls to 
suit the space. More often than 
not, the mold with fewer cavities 
and thicker walls will, in the long 
run, outproduce one with more 
cavities and thinner walls. 

A fourth parameter which is 
important in determining number 
of cavities is based more upon 
experience and judgment in op- 
erating injection molds than on 
any other factor. Such experience 
is especially important in molds 
which have more than ten or 


twelve cavities. If molds behaved 
according to the principles of 
mathematical induction, they 
could be made to operate well 
with almost an unlimited number 
of cavities. However, they do not 
follow this law, and they become 
more and more inefficient as the 
number of cavities increases be- 
yond a reasonable limit. More 
cavities provide more opportuni- 
ties for individual damage. When 
several cavities become inoper- 
able, the loss of productivity is 
often enough to cause the mold to 


Fig. 1: View of cylindrical mold 
cavity in its retainer plate 
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operate at a loss each time it 
cycles. Also, as the number of 
cavities increases, it becomes more 
and more complex to feed all 
cavities equally and maintain 
proper dimensional tolerances on 
all of the parts produced. 

The time schedule of production 
requirements, space availability, 
cavity wall thickness, and knowl- 
edge of the location of the point of 
diminishing returns are four fac- 
tors which must be carefully 
weighed in determining the num- 
ber of cavities to use in a multiple 
cavity mold. It is not uncommon 
for all these factors to have con- 
siderable weight; on the other 
hand, one or more of them may be 
of no consequence at all. 


Layout of cavities 

Several design 
have to be included simultane- 
ously in the cavity layout or ar- 
rangement. The cavities must be 
arranged for satisfactory and con- 
venient feeding by the runners. 
The locations of water lines, as- 
sembly screws, ejector pins and 
ejector return pins, support pil- 
lars, and guide pins all must be 
worked into their proper positions 
without interference. 

The most important location 
factors are feeding requirements, 
water lines, and ejector pins, in 
that order. Several geometric ar- 
rangements of cavities have been 
used successfully for years. These 


considerations 





Fig. 2: The land of a gate is 
the length of gate or the length 


of the restricted portion of the 
runner immediately adjacent to 
the actual mold cavity 


layouts employ a minimum run- 
ner length, usually, or the runners 
are made to equalize the distance 
from sprue to gate for all cavities. 
When many cavities, 
balancing the runner and gate re- 
sistance equally for all cavities is 
difficult. In one system of balanc- 
ing, four different gate land 
lengths are required. The cavities 
nearest the sprue require the 
longest lands, and those farthest 
from the sprue, the shortest. It is 
difficult to make perfect balance 
in this arrangement. 

The land of a gate (Fig. 2, 
above) is the length of gate or the 
length of the restricted portion of 
the runner immediately adjacent 
to the mold cavity. Arrangement 


there are 
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No. 1 in Fig. 3, below, requires 
four lands of each of the four 
lengths; small variations in the 
approach and length make balanc- 
ing inaccurate enough to cause 
molding difficulties which cannot 
be traced 
No. 2 in Fig. 3, below, is some- 


readily. Arrangement 


times termed an “H” system. The 
two groups of four cavities near- 
est the 
equal length, approximately twice 
as long as the lands for the outer 
eight cavities. This means that 
only two different land lengths are 
required in the mold layout, and 
thus inaccuracies are of less sig- 
nificance. 

Two extra cavities have been 
added in No. 3 of Fig. 3, below, by 
spreading the cavities only two- 
thirds of one space wider over all. 
In this case, the addition of two 
cavities in a 16 cavity layout to 


sprue require lands of 


make 18 resulted in an increase 
of % or 12.5% in the productive 
capacity of the mold, based on 
number of cavities. The two cavi- 
ties so close to the sprue tend to 
make runner resistance equaliza- 
tion extremely difficult, and there 
have been cases in which the two 
extra cavities had to be blocked 
off to make the mold fill satis- 
factorily. Figure 4, p. 701, shows a 
mold problem dating back to 1947, 
which illustrates the difficulty in 
filling when there are cavities too 
close to the sprue. The illustration 
seems not likely to go out of date 
because this layout is often seen 
today and usually causes mold 
filling difficulties. The problem 
illustrated was not alleviated by 
feeding each cavity from its own 
runner. Simple runner systems 
will serve to fill nearly any mold, 
if other design principles are cor- 
rect. Complex runner systems 
usually do not solve mold filling 
problems, because the sources of 
the troubles are somewhere else. 

Control of mold temperature is 
usually accomplished by circulat- 
ing water through drilled passages 
in the mold plates. The water lines 
should be laid out before any 
other mold components are lo- 
cated. This is because the water 
lines must be placed for greatest 
effectiveness in control of quality 
and production rates for the 
molded parts. 

Provision for ejection of the 
moldings is the next layout proj- 
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ect. The ejector pins have to be 
placed where they will lift the 
moldings off their cores smoothly 
and evenly. If the pieces are 
pushed unevenly, they may be 
broken or warped during ejec- 
tion. 


Runner design 

The shape and size of runners 
are important for several reasons, 
including flow, set-up time, con- 
venience in ejection, and ease of 
machining. A circular cross sec- 
tion runner provides maximum 
area to perimeter ratio. This 
means it will be expected to offer 
the least resistance to flow for a 
given area of runner cross sec- 
tion. Matching halves of such a 
runner have to be cut in both sec- 
tions of the mold at the parting 
faces. This makes the runner cost 
more than much to 
machine as when it is machined 
in one face only. The cost of 
matching the two halves of the 
runner grooves 


twice as 


is considerably 
more than that of laying it out on 
only one face of the mold. It has 
been found to be practical to use 
trapezoidal runners of the propor- 
tions shown in Fig. 5, below. The 
semi-circular cross section can be 
used, and when made as shown in 
the diagram, can be ejected freely 
without draft relief on the short 
section which has straight sides. 
The true semi-circular shape is 
not considered to be deep enough 
for good free-flow conditions, and 
cutting it deeper than one radius 
with a ball-end cutter has brought 
good results. It is not necessary to 
taper the cutter flutes to provide 
draft for easy ejection, and the 
cost of the cutter is reduced con- 
siderably, because it needs to be 
ground only to have a spherical 
end. 

The runners should be made 
small to promote fast setting and 
to allow material in the runner to 
stiffen as rapidly as the molded 
part. If the runner is grossly over- 
size compared to the thickness of 
the molding, the cycle will be 
likely to be delayed to wait for 
the runner to become stiff enough 
for ejection without breaking off 
at the sprue, or without curling 
and making it difficult to trim the 
parts at the gates. One way to de- 
sign runners as proportioned in 
Fig. 5, right, is to match them to 
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Fig. 4: Poor mold cavity arrangement caused by placing cavities too close to sprue. 
Note imbalance in runner leng'h.s, causing poor fill in outer cavities. 


the cycle for the parts to be 
molded. Runners are designated 
by width in the following tabula- 
tion of suggested sizes: 


Molding cycle Runner width 


sec. in. 
10 1/2 
20 5/32 
30 3/16 
45 1/4 
60 9/32 


These tabulated runner dimen- 
sions are smaller than encoun- 
tered in common practice, but 
they have worked satisfactorily. 
They are safe to use without dan- 


ger of causing the cycle to be 
keyed to runner cooling rather 
than to the cooling time required 
for the part. Present day molding 
machines have reasonably fast- 
moving plungers for short mold- 
fill time and this helps reduce 
runner diameter with little hazard 
of freeze-off during filling. 
Sometimes different sizes are 
specified for main runners and 
cross runners. This is satisfactory. 
However, the runner system is not 
the same as a sprinkler system 
and there is not much advantage 
in making the runner size change 
several times along the flow path. 
Sprue size should match the 


Fig. 5: In runner design, trapezoidal runners of the proportions shown below are 
practical. More detailed text on the subject appears in the column at the left 
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Fig. 6: Dimensions of the sprue 
bushings which can be made 
with standard taper-pin ream- 
ers, if bushings are short enough 


runner size for economical mold 
operation. The use of a short 
sprue bushing with an extended 
free-flow nozzle has been success- 
ful enough to become a standard 
design practice. It is possible to 
use standard taper-pin reamers 
for the sprue, if the bushing is 
short enough to match the length 


of flutes on the reamer. Figure 6, 
eft, shows dimensions of sprue 
bushings which can be made with 


standard taper-pin reamers. 


Mold finish 

Most thermoplastics reproduce 
the finish on the mold surface. If 
a brilliant luster is required on 
the finished parts, the mold must 
have a highly polished surface. It 
seems reasonable, also, that high 
polish assists in mold release. This 
is not always true, and mold re- 
lease is actually more responsive 
to pressure control than to vari- 
ous mold finishes. 

A new mold should be tried out 
before the final finish polishing is 
done. Usually there are changes 
required, and there is no point in 
wasting the labor of fine polishing 
by having to cut into the surface 
with a cutting tool or a stone. 

Chrome plate imparts a high 
luster to the mold surface, and it 
is often employed. The advantage 
is not always as real as it is ap- 
parent. The luster of chrome 
sometimes hides wavy or roughly 
polished metal so it is not seen by 
looking at the mold. It shows up 


on the finished moldings, however, 
and chrome is not always helpful 
in mold release. If the mold metal 
happens to have some slag inclu- 
sions on the molding surface it is 
them alone and 


well to leave 


merely polish over them with ths 
succession of abrasives used 
When such molds are placed in 
the plating bath, which is acid, th: 
slag sometimes dissolves out and 
leaves the surface pitted. 

Several injection mold design 
considerations have been dis- 
cussed here because they are often 
neglected or because they have 
been confusing due to lack of 
widespread written discussion in 
fundamental terms. The field of 
injection mold design is made up 
of experience and common-sense 
application of well-known engi- 
neering principles. In the early 
days of injection molding, it was 
a sign of successful mold design 
if the mold could be filled and the 
pieces could be removed whole. 
This is not enough today. Molds 
have to produce at high rates and 
many complexities of product de- 
sign have been added which make 
the problems more difficult. 


Index to injection molding characteristics tables 
and injection molding causes and defects charts 
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Acrylic’ 
Thickness of section: less than Ye in. le to V4 in. over ¥% in. 
A. Fonpeinanen, 7. 
1) rear cylinder 480-500 480-500 480-500 
2) mid cylinder | 440-450 440-450 440-450 
3) forward cylinder 440-450 440-450 440-450 
4) nozzle 375-390 375-390 375-390 
5) mold face | 175-190 175-190 175-190 
6) melt leaving nozzle 400-420 400-420 | 400-420 
B. Pressure exerted by ram, p.s.i. 
1) in standard cylinder 15,000 20,000 | 20,000 
2) in injection cylinder of preplasticating 3-5000 3-5000 3-5000 
machine | 
C. Timing 
1) total cycle (including mold-open 
time), sec. 35-40 40-60 60 per % in. 
2) ram forward time, sec. 10-15 15-25 30 and up 
D. Recommended gate dimensions* | 
1) If round, diameter, mils 75 120 187 
land length, mils 70 70 70 
2) If rectangular, depth, mils 75-90% of wall 75-90% of wall 75-90% of wall 
width, mils 1%-2 depth 1%-2 & depth 1%-2 X depth 
land length, mils 70-80 70-80 70-80 
E. Annealing 
1) medium Hot-air circulated oven 
2) temperature, °F. 170 180 190 
3) time, min. 120 : 120 120-240 
F. Shrinkage allowance, mils/in. Without annealing Without annealing Without annealing 
1) in direction of flow 4 } 4 5 
2) perpendicular to flow 3 3 4 
‘Based on Grade 8 acrylic molding powes. Te 7 § under A should be lowered 30 to 50°F. for Grade 5. Table prepared by Rohm 
and Haas Co. “Assuming cavity volumes of 1, 4, and 16 cu. in. tor the three section-thickness classes 
Cellulosics 
Thickness of section: less than ¥ in. ¥g to V4 in. over ¥%4 in. 
A. Temperatures, °F. | 
1) rear cylinder 340-510 | 340-490 340-480 
2) mid cylinder 340-510 340-510 340-510 
3) forward cylinder 340-510 340-510 | 340-510 
4) nozzle 300-460 300-460 300-460 
5) mold face or mold coolant 70-180 70-180 70-160 
6) melt leaving nozzle 330-450 330-430 330-430 
B. Pressure exerted by ram, p.s.i. 
1) in standard cylinder 10,000-20,000 10,000-20,000 10,000-20,000 
C. Timing 
1) total cycle (including mold-open 
time), sec. 10-60 20-90 40-150 
2) ram forward time, sec. 5-30 10-40 20-60 
D. Recommended gate dimensions! 
1) If round, diameter, mils 25-50 25-50 and up 25-50 
land length, mils 40 40 40 
2) If rectangular, depth, mils 25-50 25-50 and up 25-50 
width, mils 50-100 50-100 50-100 
land length, mils 30-40 30-40 30-40 
E. Shrinkage allowance, mils/in. Without annealing Without annealing Without annealing 
1) in direction of flow 2-7 2-15 4-25 
2) perpendicular to flow 2-7 2-15 4-25 
1 Assuming cavity volumes of 1, 4, and 16 cu. in. for the three section-thickness classes. Gating dimensions listed are based on the re- 


stricted type of gate and are applicable as starting recommendations for all cavity sizes within the given limitations. Gates may be 
enlarged, particularly in the large-size, heavier-thickness cavities, if necessary. 
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Nylon 6/6: 









































Thickness of section: less than ¥% in. Vy to V4 in over ¥% in. 
A. Temperatures, °F. 
1) rear cylinder 600-700 600-650 600-625 
2) mid cylinder 550-650 525-600 525-550 
3) forward cylinder 525-600 510-525 500-510 
4) nozzle To suit To suit To suit 
5) mold face or mold coolant 70-200 140-200 180-200 
6) melt leaving nozzle 525-575 510-520 500-510 
B. Pressure exerted by ram, p.s.i. 
1) in standard cylinder 15,000-30,000 15,000-30,000 15,000-30,000 
C. Timing 
1) total cycle (including mold-open 
time), sec. 30 30-60 60 sec./% in. section 
2) ram forward time, sec. 20 20-40 40 sec./% in. section 
D. Recommended gate dimensions’ 
1) If round, diameter, mils 30 to % 30 to 120 120 to 180 
thickness of part 
land length, mils Same as above 
2) If rectangular, depth, mils Equal to % dia. of gate 
width, mils Area equal to round dimensions 
land length, mils Same as above 
E. Annealing 
1) medium Glyco wax S932 or Teresso 140 oil 
2) temperature, °F. 300 300 300 
3) time, min. 10-15 15-30 30 
F. Shrinkage allowance, mils/in. With annealing 
1) in direction of flow 15-20 20-30 30-40 
2) perpendicular to flow Same as above or use test cavity 
iPrepared by Du Pont. *Assuming cavity volumes of 1, 4, and 16 cu. in. for the three section-thickness classes. 
Vinyl Polypropylene’ 
(Flexible) 
Thickness of section: less than | (Flexible) | (Rigid) less than 
i in. ly to % in.| over % in. i in. Yy to Wg in. | over % in. 
A. Temperatures, °F. 
1) rear cylinder | 290-330 290-330 310-330 475-600 450-525 450-525 
2) mid cylinder 300-340 | 300-340 | 320-340 475-600 450-525 | 450-525 
3) forward cylinder 310-350 310-350 | 330-350 425-550 400-475 | 400-475 
4) nozzle | 320-360 320-360 340-360 400-500 400-500 400-500 
5) mold face or mold coolant} 110-140 | 110-140 140 60-180 60-220 100-220 
6) melt leaving nozzle | 320-360 320-360 350-370 450-525 450-525 450-525 
B. Ram pressure, p.s.i. 
1) in standard cylinder | 10,000- | 10,000- | 20,000- 10,000-30,000 | 8,000-30,000 | 8,000-30,000 
| 20,000 | 20,000 | 30,000 
2) in injection cylinder of 
preplasticator — — _ 8,000-30,000 | 6,000-30,000 | 6,000-30,000 
C. Timing 
1) total cycle (including 
mold-open time), sec. 30-60 30-120 60-240 6-45 30-90 60-120 
2) ram forward time, sec. | 3-10 4-20 30-60 1-15 5-30 10-40 
D. Recommended gate dimen- | Max. limited 
sions* by runner 
1) If round, diameter, mils | 25-40 30-125 | 250-500 20-250 40-375 size 
land length, mils 60 60-250 | Small as 40 max. 40 max. — 
| possible a 
2) If rectangular, depth, mils| — 20 250 10 min. 30 min. — 
width, mils | ~ 60 500 ~ — _ 
land length, mils | _ 60 | Small as 40 max. 40 max. 60 max. 
possible 
E. Shrinkage allowance, mils/in.| Without annealing Without annealing 
1) In direction of flow | 10-30 10-30 | 4-6 10-25 10-25 12-30 
2) Perpendicular to flow 10-30 10-30 =| 4-6 10-20 10-20 12-25 
—_—_— iPrepared by Hercules. Maximum gate dimen- 
‘Prepared by Goodrich sions limited by part dimensions and sprue 
*Assuming cavity volumes of 1, 4, and 16 for the three section thicknesses and runner capacity. 
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Nylon 6' 





Thickness of section: 


A. Temperatures, °F.’ 


1) rear cylinder 
2) mid cylinder 
3) forward cylinder 
4) nozzle 
5) mold face or mold coolant 
6) melt leaving nozzle 
. Pressure exerted by ram, p.s.i. 
1) in standard cylinder 


. Timing 
1) total cycle (including mold-open 
time), sec. 


2) ram forward time, sec. 
. Recommended gate dimensions* 
1) If round, diameter, mils 


land length, mils 
2) If rectangular, depth, mils 


width, mils 


land length, mils 


less than % in. 


470-580 
450-560 
450-560 
430-500 

70-200 
460-530 


12,000-27,000 


15-30 
5-20 


40 to % thickness 
of part 
Maximum 40 
¥% to full thickness 
of part 
Full thickness of part 
(min. 60) 
Maximum 40 





We to VY in. 


460-580 
440-560 
440-560 
430-500 

70-200 
450-520 


12,000-27,000 


25-60 
10-40 


40 to 120 


Maximum 60 
¥% thickness 
of part 
% to % thickness 
of part 
Maximum 60 


over % in. 


460-580 
440-560 
440-560 
430-500 

70-200 
440-510 


12,000-27,000 
40-120 
20-60 
120 to 180 


Max. % dia. of gate 
120-180 





180 


Maximum 125 


E. Annealing 





Glyco wax S932 or Teresso 140 




















1) medium oil. 
2) temperature, °F. | 275 275 275 
3) time, min. | 10 20 30 
F. Shrinkage allowance, mils/in. With anneaiing | With annealing With annealing 
1) in direction of flow 8-15 15-17 17-22 
2) perpendicular to flow Same as above Same as above Same as above 
‘Prepared by Spencer Chemical Co. ; 
*Cylinder temperature settings should be adjusted according to the rate at which the material must be plasticized. 
‘Assuming cavity volumes of 1, 4, and 16 cu. in. for the three section-thickness classes. 
Unplasticized FEP-Fluorocarbon 
Polytrifluorochloroethylene' Resin‘ 
less than less than 
Thickness of section: Vy in. Vg to 4% in.| over % in. Wm in. ly to %q in. | over % in. 
A. Temperatures, °F. 
1) rear cylinder 500-540 500-540 ae 650-700 650-700 650-700 
2) mid cylinder 520-560 520-560 — 700-725 700-725 | 675-725 
3) forward cylinder 540-580 540-580 — 700-750 700-750 | 675-750 
4) nozzle 540-580 540-580 — 700-750 | 700-750 675-750 
5) mold face or mold coolant} 200-320 200-320 —— 400-450 | 400-450 | 400-450 
6) melt leaving nozzle 540-580 540-580 — 700-750 700-750 675-750 
B. Ram pressure, p.s.i. 
1) in standard cylinder 30,000- 24,000- 20,000- 5,000- 5,000- 5,000- 
C. Timing 40,000 30,000 25,000 20,000 20,000 20,000 
1) total cycle (including 
mold-open time), sec. 40 60-90 70-120 30-50 50-90 60-120 
2) ram forward time, sec. 10 15 25 20-40 40-60 50-90 
D. Recommended gate dimen- 
sions 
1) If round, diameter, mils | 62 62-125 125-250 62-125 125-187 187-250 
land length, mils 62 62-187 125-187 30 30-60 30-60 
E. Annealing 
1) medium air air air — anim Sinan 
2) temperature, °F. 250 | 250 250 — —_— — 
3) time, hr. x | 8 s — oman intalant 
. | 
F. Shrinkage allowance, 5-25 5-25 5-25 30-40 35-50 35-60 
mils/in. 
iPrepared by J. A. Jupa, Industrial Plasti d Equipment Co., Elizabeth, N. J. 1Based . 
> pa cavity volumes of 1, 4, and 16 cu. in. for the three section-thickmess Pont Ke & Co tne) pi 
sses. 
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Acetal Resin' 








Thickness of section: 





A. Temperatures, °F. 
1) rear cylinder 
2) mid cylinder 
3) forward cylinder 
4) nozzle 
5) mold face or mold coolant 
6) melt leaving nozzle 
B. Pressure exerted by ram, p.s.i. 
1) in standard cylinder 
C. Timing 
1) total cycle (including mold-open 
time), sec. 
2) ram forward time, sec. 
D. Recommended gate dimensions? 
1) If round, diameter, mils 
land length, mils 
2) If rectangular, depth, mils 
width, mils 
land length, mils 
E. Annealing 
1) medium 
2) temperature, °F. 
3) time, min. 
F. Shrinkage allowance, mils/in.4 


1) in direction of flow 
2) perpendicular to flow 


iBased on “Delrin” acetal resin, E. I. du Pont de Nemours & Co., Inc. *Assuming cavity volumes of 1, 4, and 16 cu 
section-thickness classes. *‘Primol’’ D registered trademark, Esso Standard Oil Co.; 


“Unifio,” 





4g inch 


420-440 
420-440 
420-440 


390 


150-250 


420 


15,000-20,000 


30 
15 


35 
40 
32 
32 
40 


“Primol” 


320 + 
15 


Without annealing 


23 
23 


D3 
3 





ly inch 


Cylinder 
dependent 


M% 


temperature 


upon 


size 


inch 


is 


ot 


the machine, shot weight, 
eycle, gating, etc. 


150-200 
400 


15,000-20,000 


SS RE 


51 
51 
40 


“Nujol’”s 
320 + 3 
15 


Without annealing 


26 
26 


“Nujol,” 


registered traden 
registered trademark, Standard Oil of New Jersey. ‘With typical gate size shown above. 


150-200 


390 


15,000-20,000 





60 


30 


100 


40 
90 
90 
40 


“Unifio” 
320 + 3 


15 


Without annealing 


27 
27 


r the three 


iark : Plough, Inc.; 



































Polystyrene’ Med.-Density P/E 
Thickness of section to \%& in. 4 to ¥% in. | over %4 in. to \% in. ly to Y% in. over 4 in. 
A. Temperatures, °F. 
1) rear cylinder | 350-550 | 325-500 300-475 300-500 300-400 275-350 
2) mid cylinder | 375-575 | 350-525 325-500 475-650 400-500 300-400 
3) forward cylinder | 400-600 375-550 350-525 500-650 450-550 350-450 
4) nozzle | 375-575 350-525 325-500 400-550 350-500 350-450 
5) mold face or mold coolant} 90-150 | 90-150 | 90-150 40-200 60-200 100-200 
6) melt leaving nozzle | 350-500 | 325-450 | 300-415 450-600 400-500 300-450 
B. Ram pressure, p.s.i. 
1) in standard cylinder 10,000- 10,000- 10,000- 5,000-30,000 | 5,000-30,000 | 5,000-30,000 
20,000 | 20,000 20,000 
2) in injection cylinder of 10,000- | 10,000- 10,000- 5,000-30,000 | 5,000-30,000 | 5,000-30,000 
preplasticating machine 20,000 | 20,000 | 20,000 
C. Timing | 
1) total cycle (including 
mold-open time), sec. 4-60 20-90 40-150 10-60 25-75 49-120 
2) ram forward time, sec. 1-30 8-40 15-60 5-25 10-30 15-40 
D. Recommended gate dimen- 
sions® 
1) If round, diameter, mils 30-250 30-250 30-250 25-250 40-250 100-250 
land length, mils 30 min. 30 min. 30 min. 25-75 25-75 | 50-100 
2) If rectangular, depth mils 25-50 25-100 25-150 25-125 40-187 | 100-250 
width, mils Dia. of Dia. of Dia. of 25-125 40-187 | 100-250 
runner runner runner 
less \¢ in. | less 4g in. | less e¢ in. 
land length, mils 30 min. 30 min. 30 min. 25-75 25-75 50-100 
E. Annealing | 
1) medium air or waterjair or waterjair or water water water water 
2) temperature, °F. 160-170 160-170 160-170 212 212 212 
3) time, min. 10-50 50-120 120 and up 15-30 15-30 15-30 
F. Shrinkage allowance, mils/in. Without annealing Without annealing 
1) in direction of flow 2-8 2-15 | 4-25 18-40 18-50 18-60 
2) perpendicular to flow 2-8 2-15 4-25 18-40 18-50 18-60 
TBased on general-purpose Styron 666, Dow Chemical Co. *Assuming cavity —— 
volumes of 1, 4, and 16 cu. in. for the three section-thickness classes. 1Prepared by Spencer Chemical Co. 
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Check list of defects and causes in 


Injection molded plastics parts 


CELLULOSICS 


Defect: Incomplete or short shots 
Possible causes 
Material temperature too low 
Injection pressure too low 
Insufficient feed 
] Excessive feed build-up in cyl. 
[] Machine undersized for shot size 
Undersized nozzle orifice, run- 
ners, or gates 
] Inadequate venting of cavities 
Defect: Sink or shrink marks 
Possible causes 
[) Insufficient pressure 
] Ram forward time too short 
] Insufficient feed 
} Material too hot 
] Improperly located gate (relocate 
large gate to heavy section of 
part; restricted gate to thin sec- 
tion) 
Defect: Mica specks, bubbles, 
or surface blisters 
Possible causes 
] Material insufficiently dried 
~] Material too hot 
] Contamination 
] Insufficient pressure 
-] Excessive mold lubricant 
Defect: Poor welds, flow marks 
Possible causes 
|] Material too cold 
] Inadequate pressure 
] “Worming” or “jetting” caused by 
improper gate location or direc- 
tion of entry into cavity 
| Mold too cold 
Defect: Brittleness 
Possible causes 
Molding temperature too low 
Material breakdown 
(] Improper material formulation 
] Poor welds 
Defect: Moist surface or cloudy 
appearance of moldings 
Possible causes 
] Insufficient mold venting 
[} Material or mold too cold 
Check list for TFCE resins prepared by 
J. A. Jupa, Industrial Plastics and Equip. 
Co.; check list for nylon 6/6 prepared by 
Louis Paggi, E. I. du Pont de Nemours 
Co., Inc.; check list for nylon 6 prepared 
by Robert F. Flaherty. Plastics and Coal 
Chemicals Div., Allied Chemical Core; 
check list for polyethylene aperee y 
K. A. Kaufmann and C. S. Imig, Spen- 
cer Chemical Co.; check list for styrene 
prepared by L. W. Meyer, The Dow 
Chemical Co.; check list for vinyls pre- 
pared by Charles C. Swearingen, B. F. 
Goodrich Chemical Co.; check list for 
acrylics prepared by Rohm & Haas Co.; 
check list for polypropylene prepared by 
Hercules Powder Co.; check list for ace- 
tal prepared by E. I. du Pont de Nemours 
0., Inc. Sections on polyethylene re- 
viewed by Ss Chemical Co. and 


Phillips Chemical Co.; sections on nylon 
6 reviewed by Spencer Chemical Co. 


INJECTION MOLDING DEFECTS AND CAUSES 


Improper material formulation 
Material improperly dried 
Excessive mold lubricant 


TFCE RESINS 


Defect: Short shots 
Possible causes 
Pressure too low 
] Cycle too short 
[] Temperature too low 


Defect: Bubbles, large 
(vacuum bubbles) 
Possible causes 

] Die temperatures too low 
[] Cylinder temperatures too high 
[] Length of dwell too short 


Defect: Many fine bubbles (indicates 
excessive material breakdown) 
Possible causes 
[] Cylinder temperatures too high 

[] Cycle possibly too long 
Defect: Brittleness 
Possible causes 
| Cylinder temperatures too high 


Defect: Poor weld 
Possible causes 
] Die temperature too low (raise to 
a maximum of 320° F.) 
] Pressure too low (open gates and 
runners to increase pressure) 
Defect: Frosted appearance 
Possible causes 
Material or die temp. too low 


| 


Defect: Discoloration 
Possible causes 
[|] Contamination 


Defect: Variable fill 
Possible causes 
Non-uniform feed 


Defect: Flow marks 
Possible causes 
[] Die temperature too low 


NYLON 6/6 


Defect: Blisters and splay marks 
Possible causes 
[] Wet or overheated materials 
C] Slow filling of mold 
[] Front of cylinder too hot, rear 
too cold 


Defect: Weld marks 
Possible causes 
C] Material too cold 
Pressure too low 
Slow filling of mold 
Poor venting 


eiate 


Defect: Burn marks on surface 
Possible causes 

Poor venting 

Filling too fast 


OO 


Defect: Discoloration or 

brown streaks 

Possible causes 
[} Rear heat of cylinder too high 
] Too much wattage over section 

of cylinder where ram works 

C! Insufficient pad of material be- 
tween ram and cylinder after 
shot is taken 
Ram out-time too long 
Long delays between cycles 
Machine operating a short time 
after start-up 


OOO 


Defect: Reduced toughness 
Possible causes 
[] Wet or overheated material 
] Mold too hot 
] Non-uniform wall sections in part 
| Sharp angles in flow within the 
cavity (where possible, use radius 
at meeting of any two sections) 
[] Wrong position of gate (do not 
locate gate at any point where 
flexing occurs) 
(1) Gate too sharp at entry to cavity 
(blend with generous radius) 
[] Excessive dirt, fillers, or pigments 
used in material 
"} Gate too small 


Land 


Defect: Inability to hold dimensional 
tolerances 
Possible causes 

C) Erratic performance of hydraulic 

or electric systems of machine 
[] Non-uniform cycles 
[] Gates too small and/or too long 
[] Runner system too long or too 
complex 
Too many cavities 
[) Worn clamp platen bearings 
Mold leader pins binding 
Non-uniform feeding of material 
] Material not uniformly dried 
[]) Material not uniformly heated 


Defect: Ejection Difficulties 
Possible causes 

Insufficient draft angle 
Cavity surfaces too smooth 
Cycle too short or too long 
[] Material injected too hot 

Wrong type of knock-out 
Insufficient venting 
Incorrect mold temp. 
[] Wall sections too thin 
Pressure too high or too low 


OO 


IC 


OO 


r 
L 


. 
j 


onl 


Defect: Internal voids 
and surface sinks 
Possible causes 
[] Pressure too low 
[] Cycle too short 
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[) Filling rate too fast 

[] Material too hot 

] Gates too long and/or too small 
[) Runners too small 

() Lack of radii in flow stream 


NYLON 6 


Defect: Variations in dimensions 
Possible causes 

Non-uniform feeding of material 

Large variations in cylinder tem- 

peratures 

[] Too many cavities necessitating 
complex runner system 

[] Non-uniform gates 

[] Reground material not uniformly 

mixed with virgin 

Material placed in the hopper at 

non-uniform temperature 

[] Non-uniform time cycles—opera- 

tor varying mold-open time be- 

tween shots 

Inconsistent mold clamping or in- 

jection pressure 


Defect: Flashing 

Possible causes 
Cavity plates dented or warped 
Mold clamping pressure not prop- 
erly adjusted 
Material overheated 


OO 


q 

[] Injection pressure too high 

[) Inadequate venting or vents 
blocked 


Defect: Spray marks (silver streaks 

on the surface of the molding) 
Possible causes 

Wet material 

Material overheated 

Low boiling wetting agent used 

for dry blending 


Ooo 


Defect: Weld marks 
Possible causes 
[] Inadequate or blocked vents 
[) Mold too cold 
[] Material too cold 
[] Pressure too low 
Injection rate too slow 


Defect: Burn marks 
Possible causes 
Material overheated 
[] Injection rate too fast 


[] Inadequate or blocked vents 


Defect: Voids and sink marks 
Possible causes 

Gates too long and/or too small 

Materials overheated 

Feed backed up causing high loss 

of injection pressure 

Injection pressure too low 

Sprue and/or runners too small 

Ram forward time too short 

Injection rate too fast 


OOO 


OOoO0 


Defect: Discoloration 
Possible causes 
Material overheated in injection 
cylinder 
[] Material oxidized by drying too 
long and/or at too high a temp. 


0 
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[) Material 
] Poorly designed knockout system 
] Injection pressure too high 


} 
| 


OOOO00 


Discolored material 
during start-up 


not purged 


Defect: Ejection difficulties 
Possible causes 
Cycle too short 
too hot 


Inadequate draft angles 


Defect: Lack of toughness 
(brittleness) 
Possible causes 

Wet or overheated material 
Gate located improperly (do not 
locate the gate at a point of high 
stress) 
Sharp turns in flow in cavity 
Contamination or excessive 
amount of fillers or pigment 


POLYETHYLENE 


Defect: Incomplete or short shots 
Possible .causes 

Insufficient pressure 

Insufficient feed 

Stock temperature too low 

Mold temperature too low 

Insufficient injection time 

Foreign material clogging nozzle 

or gates 


Defect: Sink or shrink marks 
Possible causes 
Insufficient pressure 
Insufficient dwell time 
Gates, runners, or sprues too small 
Stock temperature too high 
Mold temp. too high 


Defect: Bubbles 

Possible causes 
Stock temperature too high 
Insufficient pressure 


Defect: Voids 
Possible causes 
Stock temperature too low 


] Mold temperature too low 


] Insufficient dwell time 


] Insufficient pressure 


[] Gates too small 


a | 


Oooo 


LJ 


Defect: Delamination 
Possible causes 

Stock temperature too high 
Inj. time too long (if around gate) 
Inj. press. too low 
Mold temp. too low 
Contamination by 
resin 


incompatible 


Defect: Poor welds 
Possible causes 


] Stock temperature too low 


Improper gate location or type 
Injection pressure too low 

Mold temp. too low 

Air entrapment due to improper 
venting 


Defect: Flow marks 
Possible causes 
Stock temperature too low 


" 
L 


] Mold temp. too low 
] Incorrect injection pressure 
| Melt index too low 


Defect: Brittleness 
Possible causes 
Stock temperature too low 
Degraded material in cylinder 
Improper mold temp. 
Packing by excessive ram dwell 
and resin feed 


Defect: Poor color dispersion 
Possible .causes 
Gates too large 
Inadequate dispersion nozzle 
Pigment agglomeration from add- 
ing too much coloring aid and 
improper tumbling 


C) Poor-quality pigments 


LJ 


STYRENE 
Defect: Silver streaking 
Possible cause 
Plastic temperature too high 


] Mixture of coarse and fine gran- 


ules (as with reground) 
Exceeding plasticizing capacity 
Air trapped between granules in 
cold end of machine 


] Moisture on granules 
] Intermittent flow in the cavity 


Injection speed too fast 
Mold temperature too low 


Defect: Black streaks 
Possible causes 
Frictional heat caused by move- 
ment of cold granules past one 
another and compression of air in 
feed end of cylinder 


[] Air trapping in mold 


Plunger off center, causing fric- 
tion burning of material 

Plastic burning in nonstreamlined 
areas or cracks in heating cyl- 
inder 


Defect: Bubbles 
Possible causes 


[) Not enough plastic in the mold 


O 


r 


ry) 
uJ 


Oo 


O 
O 


to prevent excessive shrinkage 
due to: a) heavy sections, bosses, 
and ribs; b) injection pressure too 
low; c) plunger forward time too 
short; and d) insufficient feed 


|} Moisture on granules 


Non-uniform mold temperature 
Air trapping 


Defect: Sink marks 
Possible causes 
Not enough plastic in the mold to 
allow for shrinkage 
Plastic too hot 
No cushion in front of ram 


Defect: Poor or obvious weld lines 


Cj 
O 
0 
=) 


Possible causes 
Plastic too cold 
Excess mold lubricant on mold 
Weld line too far from gate 
Air unable to escape from mold 
fast enough 


ENGINEERING AND METHODS 








0 


] Section thickness variation with 


part 

Mold too cold 
Insufficient pressure 
Slow injection speed 


Defect: Poor surface 
Possible causes 
Mold too cold 
Injection pressure too low 


[] Water on mold face 
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INJECTION MOLDING DEFECTS AND CAUSES 


Excess mold lubricant on mold 
Not enough plastic into mold to 
contact mold metal at all points 
Slow ram speed 


| Excessive lubricants 


Defect: Warping 

Possible causes 
Part ejected too hot 
Plastic too cold 
Variation of section thickness or 
contour of part 
Unbalanced gates 
Excessive material discharged 
from or packed into the area 
around the gate 


Defect: Parts sticking in the mold 
Possible causes 

Injection pressure or 

temperature too high 

Too much feed 

Plunger forward time too long 

Unbalanced gates 

Undercuts in mold 

Vacuum under deep draw part 


cylinder 


Defect: Brittleness and crazing 
Possible causes 

Packing excess plastic into mold 

Plastic too cold 

Oil and grease on knockout pins 

Mold temperature too low 

Molding general-purpose poly- 

styrene around metal inserts 


Defect: Short shots 

Possible causes 
Cold material 
Cold mold 
Insufficient pressure 
Poor venting 
Insufficient plunger forward time 
Improper balance of plastic flow 
in multiple cavify molds 
Insufficient injection speed 


Defect: Flash 
Possible causes 
Material too hot 
Pressure too high 
Excessive feed 
Poor parting line or mating sur- 
faces 
Insufficient clamp 


Defect: Sprue sticking 
Possible causes 
Excessive pressure 
Hot material 
Insufficient draft 
Improper fit between sprue bush- 
ing and nozzle 


OoOoO0d 
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[] Holding 


Undercuts or rough surface 
Long plunger dwell 


Defect: Erratic cycles 
Possible causes 

gates open 

lengths of time 

Erratic pressures 

Erratic feed 


varying 


Defect: Long cycles 
Possible causes 
High material temperatures 
Mold temperature excessive 
Insufficient heating capacity 
Excessive flash 


Defect: Flow lines and folds 
Possible causes 
Plastic cold 
Mold cold 
Gates too small 
Non-uniform section thickness 


Defect: Dimensional variation 
Possible causes 

Molding conditions erratic 

Variation in ambient air temp. 


Defect: Low heat distortion 
temperature 
Possible causes 

Excessive pressure 
Excessive plunger dwell 
Excessive mold temperature 
Gate slow freezing 
Variations in section thickness 
Too low mold temperature 
Incorrect cylinder temperature 
relative to mold temperature 


VINYLS 
Defect: Incomplete or short shot 
Possible causes 


] Insufficient feed 


O 


OO 


oOoO000 


Insufficient pressure 
Stock too cold (or too short a 
cycle) 


-} Too short ram forward time 


Cylinder packing, excessive feed 
Improper venting of the mold 
Gate too small for cavity size 


Defect: Sink or shrinkage marks 
Possible causes 

Insufficient feed 

Insufficient pressure 

Too short ram forward time 

Improper mold gating 

Improper mold design (adjacent 

thick and thin sections) 


Defect: Smudges, orange peel 

(generally around the gate) 
Possible causes 

Too long ram forward time 

Injection pressure too high 

Stock temperature too high 


Defect: Dull streaks, flow lines 
Possible causes 

Stock temperature too low 

Runners too small 

Improper gate size and/or location 

Stock too hot (if discolored) 

Inadequate cold-wells 


att 


=—s = 


C) 
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Ol 


O 


[] Trapped air due to 


] 
J ud 
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O 
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Defect: Weld lines 
Possible causes 
Stock temperature too low 
Runners too small 
Inadequate cold wells 
Improper gate size or location 


[] Improper mold design (very long 


thin sections) 
] Mold too cold 


Defect: Flashing 

Possible causes 
Injection pressure too high 
Insufficient clamping pressure 
Stock temperature too high 
Mold faces not plane and parallel 
Improper venting (one cavity 
flashing while another fails to fill) 


JL 


Defect: Blisters or bubbles 

Possible causes 

Stock temperautre too high (gen- 

erally accompanied by decom- 

position) 

improper 

venting (often in corners of raised 

letters or designs, etc.) 


Defect: Burned spots 
Possible causes 
Too high a ram speed 
Improper venting 


0 Stock temperature too high 


Defect: Excessive shrinkage at gate 
Possible causes 


Stock temperature too low or too 
high 


C1) Insufficient ram forward time 


Defect: Warping 
Possible causes 
] Excessive ram forward time 
] Insufficient cooling in mold (too 
short a cycle) 


] Improperly designed knockouts or 


ejectors 


Defect: Stock discoloration or 
breakdown 
Possible causes 


[] Stock temperature too high 
[] Cycle too long or erratic 
[] Gate too small (frictional heat 


breakdown) 
] Machine not properly purged 
during start up or shut down 


Defect: Black flecks but no 
discolored streaks 
Possible causes 
Decomposed material from previ- 
ous run flaking off cylinder walls 


ACRYLICS 


Defect: Short shot 

Possible causes 
Insufficient feed 
Injection pressure too low 
Temperature of cylinder and/or 
mold too low 
Excessive feed 
Undersized gates, sprues, run- 
ners, or nozzle 
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Defect: Weld lines 
Possible causes 
(j Low pressure 
() Temperature of cylinder and/or 
mold too low 
C) Improper location or type of gate 
[) Varying section thickness 


Defect: Tails (welds or tears beyond 
raised numerals, etc., in the mold) 
Possible causes’ 

() Cylinder temperature too high 
[] Mold temperature too low 

[] Pressure too low 

Injection rate too fast 

Cylinder temperature too low 
Improper location or type of gate 
[] Improper mold design 


Noo 


Defect: Tear drops, mica surface, 

blisters, bubbles, splash, flow lines 
Possible causes 

Insufficient predrying 

Injection pressure too low 

Cylinder temperature too high 

Mold temperature too low 

Undersized gates, sprue, or nozzle 

Injection speed too fast 

] Air trapped at feed end of cyl. 


JOO 


OOO 


Defect: Sink marks 
Possible causes 

Injection pressure too low 
Ram forward time too short 
Cylinder temperature too high 
Mold temperature too low 
Undersized gates, sprue, runners, 
or nozzle 


IOOO 


f 
= 


O 


Defect: Smudge, orange peel, skids 
Possible causes 
[] Ram forward time too long 
() Injection pressure too high 
(1) Temp. of cyl. or mold too high 


Defect: Cold slug 

Possible causes 
Nozzle temperature too low 
Absence of cold slug well op- 
posite sprue design 


OO 


Defect: Internal bubbles in thick 
molded pieces 
Possible causes 
Ram forward time too short 
Ram pressure too low 
Cycle too short 
Ram speed too great 
Cylinder temperature too high 
|] Improper annealing after injec- 
tion (water too cold will cause 
vacuum bubbles; water too hot 
will tend to open up weld lines) 
[] Undersized gates, runners, sprue, 
or nozzle 


Oooo 


In severe cases it may be necessary to 
re-locate the gate or even decrease the 
depth of the obstructing letter or nu- 
meral. “Tails” can be caused by a lack 
of welding as the plastic flows around 
the raised numeral or may be caused by 
a tearing as the material flows over the 
numeral. Thus, if the defect is not eli- 
minated by the adjustments listed, it is 
desirable to try cautiously raising the 
cylinder temperature before making 
mold changes. 
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Defect: Warping 
Possible causes’ 
1) Insufficient cooling in mold 
(too short a cycle) 
(] Temperature of cylinder and/or 
mold too high 
() Improper piston forward time 


POLYPROPYLENE 


Defect: Incomplete or short shot 
Possible causes 

[] Insufficient feed 

() Insufficient pressure 

(1) Stock temperature too low 

Mold temperature too low 

] Insufficient injection time 

Foreign material clogging nozzle 

or gates 

] Cylinder heating capacity under- 
sized for shot size 

] Restriction in flow due to under- 
sized runners or gates 

] Unbalanced cavity mold 


Defect: Sink or shrink marks, voids, 
or bubbles 
Possible causes 
|] Insufficient effective 
cavity 
] Insufficient dwell time 
Stock temperature too high 
] Mold temperature too low 
] Freeze-off at gate 
] Improperly located gate 
Poor part design, nonuniform sec- 
tions, excess wall thickness 


pressure in 


t 


Defect: Brittleness 
Possible causes 
[] Stock temperature too low 
[] Mold temperature too low 
] Degraded material from cylinder 
7) Contamination 
[) Improper color concentrates 
] Improper design, inadequate radii 
at corners, notch or thread design 
] Voids 


Defect: Poor welds, flow marks, 
poor surface 

Possible causes 

Stock temperatures too low 

Improper gate location or 

design 

] Injection pressure too low 

[j Inadequate venting 

[] Dirty cavity surface, excess mold 

lubricant 

Too fast fill 


gate 


Defect: Warping, low heat distortion 
temperature 
Possible causes 
] Molded-in strains due to low 
stock temperature, mold too cold 
[] Improper design, nonuniform 
walls 


“It may be desirable to use a clamping 
jig in which to cool the parts after re- 
moval from the mold. oe pieces 
in water at approximately mold tem- 
perature—cooler water for thin pieces, 
warmer water for thick pieces—is not 
recommended, except under carefully 
controlled conditions, as acrylics have a 
tendency to craze under these conditions. 





Overpacking in gate area 
Too long flow, insufficient gates 


; Improperly balanced multiple 


gates 

Improper balance core and cavity 
temperatures 

Part ejected too hot 


C1) Inadequate or poor location of 


() Undersized cylinder 


knockout mechanism 


Defect: Erratic quality 
Possible causes 

volumetric 

and heating capacity 

Nonuniform cycle 

Nonuniform feed temperature 

Erratic performance of equipment 

Unbalanced multiple cavity lay- 

out and runner system 


ACETAL RESINS 
Defect: Short shots and/or surface 
pits or wrinkles 
Suggested solution 


() Adjust feed for no more than 4 


[) Increase 


(1) Increase mold temperature 


(J Decrease mold temperature 
C) Increase plunger forward time 
C- Increase injection pressure 
(] Increase mold cooling time 


[) Increase plunger time, but keep 


[] Measure mold surface tempera- 


in. back-up 


[) Use maximum ram speed 
[] Use booster 
] Increase mold temperature 


(as high as 250° F.) 


[) Check for plugged nozzle—one 


sign is unmelted material in the 
shots 

Set hopper heater 200-250° F. 
Increase over-all cycle time 


C) Increase cylinder temperature 


Defect: Sinks 
Suggested solution 
Use booster 
Increase plunger forward time 


[) Decrease mold temperature 
] Decrease cylinder temperatures 


Defect: Discoloring 
Suggested solution 


] Decrease cylinder temperature 


and/or over-all cycle 


() Check temperature controls and 


instruments 


] Check hold-up time 


Defect: Voids 
Suggested solution 
Use maximum ram speed 
Adjust feed for no more than 4 
in. back-up 
injection pressure and 
use booster 


over-all cycle constant 
Defect: Warping 
Suggested solution 
tures for eveness on both halves; 


usually the hottest side results in 
the greatest shrinkage 
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Extrusion 


WHILE the subject of extrusion of plastics materi- 
als quite naturally seems to center around the extru- 
sion machine itself, there are a number of other 
aspects of this production method that are equally 
important to profitable operation of an extrusion 
plant. From the preparation of the materials through 


MATERIALS HANDLING FOR EXTRUSION 


All plastics raw materials require 
some form of processing or han- 
dling prior to conversion into the 
end product. This processing may 
vary from simple materials han- 
dling, such as manual unloading of 
50-lb. bags into an extruder hop- 
per, to the rather involved pro- 
cedures for preparing polyvinyl 
chloride dry blends. 


Blending 
For most plastics raw materials, 
the only blending requirements 
are those necessary to combine a 
dry colorant or some other single 
ingredient with the plastic, or to 
homogenize material which has 
become stratified during shipping. 
Polystyrene: Because of econ- 
omy and ease of handling, many 
processors purchase’ uncolored 
styrene molding compounds and 
perform their own coloring. Color- 
ant blending may be performed 
effectively in drums with end- 
over-end drum tumblers. Opti- 
mum blending using large drums 
(200 lb.) has been found to occur 
at about 44 r.p.m. for end-over- 
end rotation, though the speed 
range may vary from 30 to 50 
r.p.m. Above the optimum level, 
color dispersion drops off as cen- 
trifuging is approached; below 30 
r.p.m., blending is__ inefficient 
because material slides around the 
sides of the drum without mixing. 
The blending cycles vary from 15 
to 30 minutes. Most of the color 
dispersion takes place within the 
first 10 min., and almost all colors 
can be blended within 30 minutes. 
The blender load is an important 
variable in obtaining satisfactory 
coloring. For end-over-end type 
blenders, best results are produced 
when containers are at 50% ca- 
pacity. For 200-lb. drums, the load, 
* Technical Service Representative, Vinyl 


Resins and Compounds, Monsanto Chemical 
Co., Springfield, Mass 


MATERIALS HANDLING FOR EXTRUSION 


therefore, should be no greater 
than 100 lb. for optimum results. 
Above this level, material will not 
be blended efficiently. When the 
load is greater than 80 to 85% of 
capacity, results are very poor. 

A few processors, who require 
colorant blending in batches in 
excess of 1000 Ib., use a Y-shaped 
container with the end-over-end 
tumbler. However, drum tumbling 
meets the requirements of the 
majority of styrene processors. 

Polyethylene: Polyethylene may 
be dry colored for injection mold- 
ing or extrusion, according to the 
basic principles discussed above 
for polystyrene. In addition, end- 
over-end tumblers are used for 
blending a slip concentrate with 
polyethylene pellets or for blend- 
ing re-worked polyethylene with 
virgin material. Blending can 
again be done in drums and con- 
siderations are similar to those for 
polystyrene colorant blending. 

Nylon: Since nylon materials 
are very hygroscopic and will ab- 
sorb as much as 214% moisture 
under average atmospheric condi- 
tions, the primary pre-processing 
requirement is one of drying. A 
moisture content in excess of 0.3% 
causes splayed moldings of re- 
duced toughness. Nylon extrusion 
grade materials are generally sup- 
plied in air-tight drums. However, 
if the drum is allowed to remain 
open for any length of time or if 
the drum is opened under high 
humidity conditions, (during the 
summer, for example), it is desir- 
able to dry the material in a cir- 
culating air oven or vacuum oven. 
Some processors employ a hopper 
drier, which dries the material by 
blowing streams of hot air through 
the nylon in the extruder hopper. 

Polyvinyl chloride: Polyvinyl 
chloride is supplied either as a 
resin in fine powder form, or as 


the design of the extruder, the screws, and the dies, 
to take-off equipment, methods of heating and cool- 
ing, and general operation, the following group of 
articles will guide the reader along the right path. 
And when trouble crops up, the cause will probably 
be found in the section starting on page 740. 


By A. S. HAISSER* 


compound pellets containing PVC 
resin plus the plasticizer, fillers, 
stabilizers, lubricants, and pig- 
ments as required for the end 
product. The processor may pur- 
chase colored compound, or he 
may purchase “natural” com- 
pound and blend in colorants 
(usually in the form of color 
chips). For colorant blending, 
drum tumbling, as discussed 
under “Polystyrene,” is satisfac- 
tory. Many processors use a rib- 
bon blender, cement mixer, or 
other simple blenders for colorant 
blending of compounds. 

If the processor purchases PVC 
resin, the other necessary ingredi- 
ents—plasticizers, stabilizers, fill- 
ers, and lubricants—may be com- 
bined with the resin in a process 
called dry blending. This process 
is becoming increasingly common - 
primarily because of the econo- 
mies realized in purchasing raw 
materials and blending as opposed 
to purchasing compounds. Basi- 
cally, the dry blending technique 
consists of charging resin to the 
blender, followed by plasticizer 
and other liquid ingredients which 
are pumped into the blender 
through spray nozzles or flow into 
the blender by gravity through 
perforated pipes. Stabilizers, fill- 
ers, and lubricants are then added 
in that order. Mixing and heating 
continues until the proper end 
temperature is reached, and the 
proper consistency of the dry 
blend results. Typical end tem- 
peratures range from 190 to 220° 
F. The blender is jacketed for 
both steam and water for heating 
and cooling. Blenders are fre- 
quently used in tandem, the first 
doing the heating and blending, 
and the second the cooling. Blend- 
ing cycles are dependent prim- 
arily on the type of blender used. 

Most commonly used is the rib- 
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bon blender, which consists of a 
jacketed vessel in which agitation 
of the contents is supplied by two 
spiral ribbons mounted on a cen- 
tral shaft. Popularity of the ribbon 
blender is due to its low capital 
outlay per pound of capacity and 
low downtime for maintenance 
because of simplicity of construc- 
tion. However, blending cycles are 
slower than for more intensive 
mixers. Ribbon dry blending 
cycles vary from 40 min., where 
one blender is used for heating 
and a second for cooling the con- 
tents, to 1% hr. where one 
blender is used for both heating 
and cooling. 

Shorter blending cycles are pos- 
sible with internal mixers and 
muller type mixers. The internal 
mixer is a steam-heated, jacketed 
vessel in which inter-meshing 
blades rotate around two separate 
shafts operating at different 
speeds. Relatively short cycles are 
used, varying from 20 to 30 min., 
depending upon the formula. 
Because of the intensive mixing, 
this mixer produces a very satis- 
factory quality product compar- 
able to that made by other meth- 
ods. Dry blending techniques with 
this equipment are similar to 
those used in ribbon blending. 

A muller consists of two wheels 
placed in a horizontal position on 
a pivot arm in the blender and 
moved against the side wall of the 
blender by centrifugal force. The 
material to be mulled is held in 
the shape of a doughnut around 
the side of the bowl with the 
wheels rolling in the center. The 
muller operates on a relatively 
short cycle by comparison with 
the ribbon blender. Cycles vary 
according to the type of formula- 
tion to be processed but 6 min. is 
usually the minimum. The batch 
size is approximately 175 pounds. 
Dry ingredients are charged to the 
muller, generally by skip hoist, 
and plasticizers and other liquids 
are charged through a pipe into 
the mixing chamber after agitation 
has begun. Heated air at 375 to 
400° F. is forced through the 
mixer by means of a hot air duct. 
When mixing is complete, the dis- 
charge door is opened, and the 
muller wheels push the material 
out into receiving hoppers. The 
dry blend at this point is generally 
cooled by use of an exhaust con- 
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veying cooling system. External 
cooling is the only practical ap- 
proach to the cooling problem. 

Advantages of the internal mixer 
and muller-type mixers are fast 
blending cycles and thorough dis- 
persion of ingredients. The prim- 
ary disadvantage of both types of 
equipment is the relatively high 
capital investment per pound of 
capacity. 

Polyvinyl chloride dry blends 
should be passed through a vi- 
brating screen (20 mesh) to re- 
move any large lumps or, more 
important, to remove contaminants 
before the dry blend is charged to 
the extruder hopper. 


Materials handling 

Liquids: Liquid raw materials, 
such as plasticizers, are supplied 
in tank cars, tank trucks, drums, 
or in some cases, pails. At the 
processor’s plant, these liquids are 
pumped to storage tanks and me- 
tered to batch tanks for blend- 
ing as required for production. 
Equipment for handling plasticiz- 
ers for PVC dry blends is de- 
signed so that the plasticizer is 
pumped from the mixing tank 
through spray nozzles into the 
blender, or flows by gravity 
with sufficient elevation head to 
permit spraying into the blender. 

Liquid handling methods do not 
present any particular complica- 
tions and are the same methods 
that have been in effect for a 
number of years in 
process plants. 

Solids: Dry resins and com- 
pounds are supplied in 50-lb. 
multiwall paper bags, for manual 
handling. Bulk handling refers 
normally to any shipping method 
involving unit quantities larger 
than the conventional multiwall 
paper bag. The bulk methods 
which have received wide accept- 
ance in the plastics industry to 
date include palletized unit loads, 
expendable bulk boxes, and cov- 
ered hopper cars. Another bulk 
method involves use of collapsible 
rubber bins (Sealdbins).! The ap- 
peal of the bulk handling method 
was due to the possibilities opened 
by these techniques in improved 
in-plant handling, plus the bulk 
price discounts that can be ef- 
fected in many cases. 

Palletized unit loads 


chemical 


involve 


' Trademark of U. S. Rubber Co. 



















































placement of forty 50 lb. bags on 
an expendable pallet. Auxiliary 
equipment requirements consist 
of a fork lift truck or, in some 
cases, a hand pallet truck. Double 
or triple tiering during storage is 
possible, if separators of several 
types available are employed. 
Bulk boxes—generally expend- 
able boxes of corrugated fiber 
board construction holding from 
1000 to 2000 lb. of material are 
being used for shipments to some 
plastics processors. These boxes 
are received and handled by 
standard fork truck equipment, 
are readily stacked two or three 
high, and find application in many 
plant layouts. Simple pneumatic 
or mechanical unloading equip- 
ment allows bulk boxes to be in- 
corporated into semi-continuous 
machine feeding operations. 

Collapsible rubber containers 
(Sealdbins) have 300 cu. ft. ca- 
pacity; each holds approximately 
10,000 Ib. of PVC or polyethylene 
resin and provides an intermediate 
bulk method which gives certain 
handling advantages. Where ware- 
house space is at a premium, 
resin inventories loaded in Seald- 
bins may be maintained in outside 
storage areas adjacent to produc- 
tion areas and may be moved in as 
required. These containers pro- 
vide good product protection, and 
the unit quantity is in some cases 
large enough to be fitted success- 
fully into automated processes. 
Special lift truck or monorail 
equipment is required for in-plant 
handling of Sealdbins, as well as 
unloading cradles and conveyor 
systems for transfer of contents. 

Special covered hopper cars 
have been developed for shipment 
of resins in quantities ranging 
from 100,000 to 145,000 lb. per car. 
This method may be regarded as 
the ultimate in bulk transporta- 
tion, since it delivers in one pack- 
age the largest unit load possible 
with conventional means. Flex- 
ibility of mixed shipments is made 
possible by compartmentation of 
hopper cars into two or three sec- 
tions, and product quality is 
assured by application of baked 
interior car linings and other con- 
trols. Unloading of hopper cars is 
through pneumatic conveying sys- 
tems to silo storage, to the process- 
ing point direct, or to in-plant 
containers. 
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EXTRUDER DESIGN 


Extrusion is the term applied to 
the process of shaping a plastic 
material by forcing it through a 
die orifice. This article describes 
the basic technology of extru- 
sion, and the standard elements of 
single-screw extruders. 
Components found in all stand- 
ard extruders are illustrated. in 
Fig. 1, below. The plastic mate- 
rial is fed from a hopper through 
the feed throat into the channel 
of the screw. The screw rotates in 
a barrel which has a hardened 
liner. The screw is driven by a 
motor through a gear reducer, 
and the rearward thrust of the 
absorbed by a thrust 
bearing. Heat is applied to the 
barrel from external heaters, and 
the temperature is measured by 
thermocouples. As the granules 
are conveyed along the screw 
channel, melted. The 
melt is forced through a breaker 


screw is 


they are 


plate which in some cases sup- 
ports a screenpack. The melt then 
flows through the 
through the die. 


adaptor and 


The size of single screw extrud- 
ers is described by the inside di- 
ameter of the barrel. Common 
sizes of standard commercial ex- 
truders are 14, 2, 2%, 3%, 3%, 
4%, 6, and 8 inches. Machines 
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a the resin and a surface through resin being processed as well as 
Fig. 1: Diagrammatical presentation of component parts found in all standard single-screw extruders 
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larger than 8 in. are usually made 
on a custom basis. 

Average capacities expected 
from the various sizes of plasti- 
cating extruders are shown in Fig. 
2, p. 714. Only average capacities 
are shown—the actual output will 
depend upon design specification, 
and upon the particular job the 
mac ine is required to do. 


Screws 

Several common screw designs 
are shown in Fig. 3, p. 714. A 
sketch of a widely used metering 
type screw is shown in Fig. 4, p. 
715. The channel depth is greatest 
in the feed section. In the transi- 
tion section, the depth decreases 
to that of the metering section. 

The feed and transition sections 
carry the feed granules away from 
the hopper and plasticate them 
into a uniform melt. The metering 
section then pumps the melt at a 
controlled rate through the die. In 
a properly designed screw, the 
metering section largely controls 
the output from the screw and 
maintains it at a uniform rate. In 
fact, this is why this type screw is 


” 
r 


called a “metering screw 


Barrels 
The barrel provides one of the 
surfaces for imparting shear to 
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which heat transfer to the plastic 
can take place. 

The length-to-diameter (L/D) 
ratio of an extruder is an impor- 
tant design specification. This ra- 
tio is the effective length of the 
machine (from the rear of the feed 
hopper to the breaker plate) di- 
vided by the nominal diameter 
(inside diameter of the barrel). 
The length-to-diameter ratio in- 
dicates the extent of the surface 
available for heat transfer to the 
resin, and the amount of mixing 
to which material may be exposed 
within the extruder. Length-to- 
diameter ratios for plasticating 
extruders normally range from 
16/1 to 24/1. 

Extruder barrels may be heated 
électrically, either by resistance or 
induction heaters, or by means of 
jackets through which oil or other 
heat transfer media may be cir- 
culated. 

Electric heating of the barrel 
offers the advantages of rapid re- 
sponse, zone temperature control, 
and operating temperatures be- 
yond the range of oil heat. Elec- 
tric resistance heaters can be 
made in a wide range of sizes, 
shapes, and watt densities. 

Circulation of heat transfer 
fluids in jacketed barrels permits 
efficient heat removal from the 
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Fig. 2: Average extruder capacities 


heat transfer to the material. Elec- 
trically-heated barrels may be 
cooled by the use of blowers, 
cooling water, or vapor condens- 
ing systems. Heat removal be- 
comes important if the resin tends 
to overheat due to excessive me- 
chanical working in the 
channel. 


screw 


Extruder-drives 


An extruder must be equipped 
with a variable-speed drive, if it 
is to be operated at different pro- 
duction rates and with resins of 
different extrusion characteristics. 
Both mechanical and electrical 
variable speed drives are used. 

Mechanical: In a mechanical 
variable speed drive, an adjustable 
sheave and belt or a ball and cone 
device is used to obtain an ad- 
justable output speed. Mechani- 
cal variable-speed drives are sel- 
dom used on extruders requiring 
more than 25 horsepower. 

Electrical: Two types of electri- 
cal speed control systems are 
available. One uses a_ variable 
speed DC motor and the other an 
AC motor in combination with a 
magnetic eddy-current clutch. 
Both give more accurate speed 
control and a wider range of 
speed adjustments than mechani- 
cal drives. 

The average drive power nor- 
mally supplied with standard ex- 
truders is shown in Fig. 5, p. 715. 


screw is called the helix angle 
(¢). In many screws the flight 
advances a distance equal to one 
diameter in one turn of the screw. 
This corresponds to a helix angle 
of 17.7 degrees. The distance that 
the flight advances in one full 
turn of the screw is called the 
lead (t). The flight land is the 
surface of the flight next to 
the barrel wall. The width of the 
land and clearance between the 
flight and the barrel wall are 
shown by the symbols “e” and 
“3,” respectively. The land clear- 
ance is usually so small that the 
screw and barrel diameters can 
be assumed equal for most pur- 
poses. The space between the 
flights is called the channel. The 
width of this channel is shown as 
“w” and the depth as “h.” 


Screw sections 
A metering 
screw has three 
section, transition section, and 
metering section. The action tak- 
ing place in the various screw 
sections, however, may not fully 
correspond to the names of the 
sections. For example, true solids 
feeding occurs only in the very 
first turns of the screw, and not 
necessarily along the entire feed 
section as it is machined into the 
screw. The feed section plasticates 
in addition to feeding the solid 

material. 

The feed section is designed to 
have a greater conveying capacity 
than the subsequent sections of 


type extruder 
sections: feed 


the screw so that the rest of the 
screw will never be 
Equations have been developed 
which describe the feeding of 
solid granules in extruder screws. 
The following conclusions are 
reached from these equations: 

1) The less friction there is be- 
tween the screw and the granules, 
the faster the granules will be 
conveyed. 

2) The more friction there is 
between the barrel and granules, 
the faster the plastic is conveyed. 

3) The optimum helix 
depends upon the coefficient of 
friction between the plastic and 
the metal surfaces of the extruder. 
In most practical cases this angle 
is between 15 and 20 degrees. 

In its path along the feed and 
transition sections of the screw 
the resin goes through a phase 
change from a solid to a viscous 
melt. When the resin reaches the 
end of the transition section, plas- 
tication should be complete with 
the plastic a uniform melt. 

The channel depth in the meter- 
ing section is less than in any 
other section of the screw. For 
this reason, primarily, the meter- 
ing section controls the behavior 
of the entire screw and estab- 
lishes the rate at which the screw 
will pump. The performance of 
this section of the screw can be 
handled in mathematical terms. 


“starved.” 


angle 


Drag flow 


The forward conveying or 
pumping of the resin caused by 


Fig. 3: Designs of several common types of extruder screws. See also Fig. 4, p. 715 
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Fig. 4: In metering type screw, channel depth decreases to metering section 


the relative motion between the 
screw and the barrel is called 
“drag-flow.” Drag-flow describes 
a definite pattern of resin move- 
ment within the screw channel. 
The average velocity of the poly- 
mer in the direction along the 
channel is % nm DN cos » where 
D is the diameter, N the screw 
speed, and ¢ the helix angle. 

The drag-flow pumping rate is 
found by multiplying the average 
velocity by the cross-sectional 
area of the screw channel: 


x DN cos ¢ hw 





Qa = (1) 
2 

where: qg = volumetric drag- 

flow rate (in.’/sec.); D = barrel 

inside diameter (in.); ¢ = helix 


angle; h = channel depth (in.); 
w = channel width (in.); and N 
= screw speed (r.p.s.). 

Drag-flow is independent of 
the properties of the plastic being 
processed. The melt temperature 
and melt viscosity do not affect 
this basic relationship. 


Pressure flow 

Up to this point nothing has 
been said about what happens 
when the discharge from the ex- 
truder is restricted as occurs 
when a die is placed on the ex- 
truder. In this situation, the pres- 
sure at the end of the screw 
increases and since a screw ex- 
truder is not a positive displace- 
ment pump, the discharge rate 
decreases. As drag-flow, described 
in Equation (1), is not influenced 
by the discharge pressure, it is 
obvious that drag-flow alone can- 
not characterize extruder per- 
formance. 

It is possible to account for the 
change in output if a pressure- 
dependent flow is imagined in the 
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Fig. 5: Average extruder drive power 


screw channel along with the drag 
flow. This flow, which usually de- 
tracts from the drag-flow, is called 
“pressure flow.” It is often con- 
venient to picture this pressure- 
flow as a reverse flow back along 
the helical channel away from 
the discharge end. It is important 
to remember, however, that this 


is only a convenience and that no 
real reverse flow ever exists in 
standard extruder operation. The 
polymer at every point within the 
channe! always moves in the gen- 
eral direction towards the die, and 
never backwards along the screw 
axis. 

The amount of pressure-flow 
which takes place depends on the 
polymer viscosity, the pressure 
difference across the metering 
section, and the screw geometry: 


h‘w sin @ P 
nt eee (2) 
12nL 
where: q, = volumetric _pres- 
sure-flow (in./sec.); h — chan- 
nel depth (in.); w = channel 


width (in.); ¢ = helix angle; » = 
polymer viscosity (lb.-sec./in.*) ; 
P = pressure difference across 
metering section (p.s.i.); and L = 
length of metering section (in). 
If it is assumed that the pressure 
at the upstream end of the meter- 
ing section is zero, P simply be- 
comes equal to the die pressure. 

One of the variables (w) in 
both the drag-flow and pressure 
flow terms may be eliminated by 
making the assumption that the 
land width (e) of the flight is 
negligible compared to the chan- 
nel width. If this is done, the chan- 
nel width is related to the screw 
diameter and the helix angle by: 
w=r7D sin 9. 

In addition to the drag-flow 
and pressure-flow in the screw 
channel, there exists the flow of 
polymer through the clearance 
between the flight lands and the 
barrel wall. Since the land clear- 


Fig. 6: Points for dimension measurements in extruder screw pump 


4 a 


Flight 
7“ > aa 











ANN TN Sma ato AANAANY 





h 











V\ | 








AMAA an MAA 











Barrel 





715 








| DISCHARGE RATE,q | 








High Screw Speed 


Fig. 7: Plot of the 
effects of discharge 
pressure and screw 
speed, as described 
in the text below 
and at the right 
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Fig. 8: Effect of me- 
tering section length 
and polymer viscos- 
ity on pressure flow 
and discharge rate 





Head Pressure, p 


ance usually is very small, this 
leakage-flow is generally insig- 
nificant and can be neglected. 


Predicting extruder 
performance 

Extruder flow equation: In a 
properly designed extruder, the 
performance is controlled largely 
by the metering section of the 
screw. For this reason, much can 
be learned about the behavior of 
the entire extruder by examina- 
tion of the performance of the 
metering section. If leakage-flow 
is neglected, the net discharge 
rate from an extruder is equal to 
the drag-flow minus the pressure- 
flow, as shown in equations (3) 
and (4). 


a = di — Gp (3) 





. x? D*Nh sin ¢ cos @ 
2 
_ © XD sin? > P 


(4) 
12u4L 


It is important to note that cer- 
tain assumptions have been made 
in the derivation of this simplified 
extruder flow equation. Isother- 
mal conditions and a Newtonian 
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viscous behavior of the resin are 
assumed. Also, edge effects of the 
screw flights and curvature of the 
channel have been neglected. 
Equations which take into ac- 
count edge effects and curvature 
of the channel have been derived 
for isothermal conditions. Also, the 
non-isothermal case has been 
analyzed and different flow equa- 
tions for adiabatic conditions make 
it possible to calculate tempera- 
ture rises of melts in the screw 
channel. However, the latter 
equations are considerably more 
difficult to apply than the simpli- 
fied equations presented here. A 
detailed and complete description 
of these more elaborate calcula- 
tions has been published (1)! 
Effect of discharge pressure: 
The extruder performance may 
be conveniently plotted as a graph 
of the extruder output vs. the die 
pressure (Fig. 7, above). If the 
pressure at the upstream end of 
the metering section is assumed 
to be zero, then P represents the 
die pressure. This plot of the ex- 
truder performance is called the 
“screw characteristic.” At “open 


1 2 in parentheses link to References on 
Pp. ‘ 


discharge,” that is, with no die 
on the extruder, the head pressure 
is zero and the discharge rate is 
a maximum equal to the drag- 
flow. As the head pressure is in- 
creased by restricting the flow, the 
discharge rate is decreased as the 
pressure flow increases. 

Effect of screw speed: Increas- 
ing the screw speed causes a pro- 
portionate change in the drag- 
flow. The pressure flow remains 
unchanged, and the screw char- 
acteristics at different speeds are 
parallel, if the average viscosity 
of the melt in the channel does 
not change (Fig. 7, left). 

Effect of metering section length 
and polymer viscosity: From 
Equation (4) it can be seen that 
neither metering section length 
nor polymer viscosity affect the 
drag-flow. However, an increase 
in the length of the metering sec- 
tion or in the melt viscosity de- 
creases the pressure flow at any 
given discharge pressure. These 
effects are shown graphically in 
Fig. 8, left. 

Effect of channel depth: Equa- 
tion (4) shows that drag-flow 
increases directly with the chan- 
nel depth, while pressure flow in- 
creases as the cube of the channel 
depth. This means that a deep 
screw will deliver more than a 
shallow screw at low pressures, 
but usually less at high pressures, 
because the large pressure flow 
in a deep screw detracts greatly 
from its pumping rate. This re- 
lationship is shown graphically in 
Fig. 9, p. 717. 

To achieve a given output, a 
shallow screw turning rapidly is 
generally preferred to a deep 
screw, turning slowly. The reason 
is that the shallow screw gives a 
more uniform delivery, since it is 
less sensitive to variations in 
pressure at the die (caused, for 
example, by changes in die tem- 
perature) or at the upstream end 
of the metering section (caused 
by erratic feeding or plasticating). 
The minimum depth is limited, 
however, as the melt can be over- 
heated from too much mechanical 
working with a screw which is 
too shallow. 


Screw-die relationship 


A discussion of extruder per- 
formance would be incomplete 
without mention of the die, since 
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both the die and the screw com- 
bine to determine the overall per- 
formance of the extruder. 

As the pressure behind the die 
is increased, the discharge rate 
through the die increases. The re- 
lationship between the die 
throughput rate and pressure is 
called the “die characteristic,” as 
the relationship between the ex- 
truder throughput rate and pres- 
sure is called the “screw charac- 
teristic.” The resistance to flow, or 
the pressure required to maintain 
the desired flow rate, decreases as 
the die opening becomes larger or 
the die length becomes shorter. 
The characteristics for dies having 
a large and a small opening are 
plotted in Fig. 9, right. Screw 
characteristics for a deep and a 
shallow screw are shown on the 
same graph. The “operating point” 
occurs at the intersection of the 
characteristics for the screw and 
die that are being used. 

With the large die opening, the 
shallow-channel screw will op- 
erate at point “A” while the deep- 
channel screw will operate at “B.” 
In this case, the deeper screw will 
deliver more per turn of the screw. 

With the small die opening, the 
shallow-channel screw will op- 
erate at point “C” while the 
deeper screw will operate at “D.” 
In this higher-pressure operation 
the shallower screw delivers more 
at the same screw speed. 

For a given die, more pressure 
is required to force a high vis- 
cosity melt through at a given rate 
than a low viscosity melt. At the 
same time, however, the screw is 
able to generate more pressure 
with a high viscosity resin. The 
net result is that as the melt vis- 
cosity increases, the pressure at 
the head of the screw increases, 
but the discharge rate remains 
unchanged. Ideally the extruder 
output is independent of resin 
viscosity but the power required 
by the screw increases with resin 
viscosity. The power delivered by 
the screw is converted to heat and 
causes an increase in temperature 
of the melt. It is for this reason 
that overheating is more trouble- 
some with the more viscous poly- 
mers. 

In actual practice, the output 
may change somewhat if the over- 
all temperature of the extruder 
and die is changed, or if a resin 
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Fig. 9: Effects of screw chan- 
nel depths (solid lines) and 
die opening (dashed lines) on 
flow rate and pressure 









jor Die Opening 


Small Die Opening 
- 





having a different viscosity is used. 
This occurs because the feed pick- 
up rate and the plasticating rate 
of the extruder are affected by a 
change in extruder temperature 
and have an influence on the per- 
formance of the machine. 

Die flow equations: Equations 
(5) and (6) can be used to calcu- 
late the flow rate or pressure drop 
through many types of dies, as- 
suming isothermal conditions and 
Newtonian viscous behavior. 

Equation (5) applies to dies 
which have a simple circular hole. 
The volumetric output (q) is re- 
lated to pressure drop (P), die 
radius (R), die land length (Lp) 
and melt viscosity (1). 


a PR‘ 

8 u Lp 
Equation (6) defines the be- 
havior in a slit type die of which 


there are two general kinds, 
straight slits and annular slits. 





(S) 


P wp hp’ 
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Flat film and sheeting dies are 
examples of the first kind, and 
tubing and pipe dies of the second. 
The same equation covers both 
cases as an annular die is just a 
straight die bent into a circle. The 
volumetric output (q) is related 
to presure drop (P), die opening 
(hp), die width (wp), die land 
length (Lp), and melt viscosity 
(u). For tubing dies an average 
circumference is used in place of 
the die width (wp). Figure 10, p. 
718, shows slit type dies with the 
dimensions indicated. 


(6) 


Head Pressure, P 


Even dies with relatively com- 
plex flow passages can be analyzed 
using these equations, because the 
over-all die assembly can usually 
be broken down into simple com- 
ponents, and calculations of pres- 
sure drop over each component 
can be made. The pressure drop 
over the whole die should approx- 
imate closely the sum of the pres- 
sure drops over the components. 

For calculations involving both 
the extruder flow equation and a 
die flow equation, it should be 
noted that the output (q) of the 
extruder is identical to the flow 
through the die. Similarly the 
pressure (P) at the extruder head 
is also the pressure at the die inlet. 
If the assumption is made that the 
viscosity of the melt in both the 
extruder and die is the same, 
the extruder and die equations 
can be solved simultaneously. 


Selection of melt 
viscosity values 

Covering the range of polymer 
processing operations (extrusion, 
molding, and thermoforming) and 
conditions, viscosities of melts 
differ by a factor as large as a 
million. For any one resin, the 
viscosity will vary with tempera- 
ture and shear rate. 

Data on viscosity over a range 
of temperatures and shear rates 
are available for most commer- 
cial resins and have been pub- 
lished in graph form (1). 

The viscosity values for use in 
any of the equations cited here 
must be selected taking into ac- 
count both the temperature of 
the melt and the shear rate. The 
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average shear rate in a screw 
channel can be calculated from 
Equation (7). 


DN 
Shear rate (screw channel) = -4 





(7) 
The shear rate in round orifice 


or slit dies can be determined us- 
ing Equations (8) and (9). 


4 
Shear rate (round orifice) = ne (8) 
7 R 
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Shear rate (slit die) = (9) 


Instrumentation 


Temperature: Extruder barrel 
and die body temperatures are 
measured by thermocouples in- 
serted into the metal walls. These 
same thermocouples actuate tem- 
perature controllers that regulate 
the electrical power input to the 
barrel and die heaters. If the ex- 
truder barrel is provided with 
water or air cooling, these same 
controllers may also be used to 
adjust the amount of cooling. 

It should be noted that the 
temperature of the metal walls of 
the extruder is almost never the 
same as that of the melt. In many 
extrusion operations, most of the 
heat in the resin is generated 
from the mechanical work dissi- 
pated by the screw in shearing the 
melt. The polymer melt tempera- 
ture is therefore often higher than 
the barrel temperature. If much 
of the heat is supplied by con- 
duction through the barrel from 
heaters, the polymer may be 
cooler than the barrel. 

Pressure: The pressure at the 
head of the screw can be meas- 
ured readily, and serves to gage 
the resistance to flow in the die 
and adaptor system. 

The simplest device to measure 
pressures of plastic melts is a 
Bourdon tube pressure gage filled 
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with a silicone grease. The gage 
may be provided with a standard 
fitting so that it can readily be 
installed in the die adaptors of 
most extruders. 

Sensing devices and recorders 
which can measure very minute 
and rapid changes of pressure and 
temperature are also available. 
For these more precise determi- 
nations, temperature is measured 
with an unshielded thermocouple 
and pressure with a specially 
mounted strain cell. These more 
elaborate instruments have been 
described in the literature (2). 

It is possible to control extruder 
head pressure by changing the 
resistance to flow in the die. This 
may be accomplished by installing 
a valve in the die or adaptor or 
by using screenpacks of varying 
mesh size. 

Adjustment of the resistance to 
flow through the adaptor and die 
system influences the amount of 
“working” that the polymer re- 
ceives in the screw channel. Fluc- 
tuations in melt temperature and 
in the rate of delivery can some- 
times be reduced by increasing 
the resistance to flow through the 
die and adaptor system. 

Screw speed: The output of an 
extruder equipped with a well de- 
signed metering screw varies al- 
most in direct proportion to the 
screw speed over most of its use- 
ful operating range. Only at high 
speeds does the output “taper off,” 
as the limit of the plasticating ca- 
pacity of the extruder is ap- 
proached. Screw speed adjustment 
gives the operator his most direct 
control over the discharge rate 
of the extruder. The screw speed 
is often indicated by a conven- 
tional tachometer. 

Screw power: The operator nor- 
mally has very little direct con- 
trol over the power that is de- 
livered by the screw to the resin 
at a given screw speed. Changing 
the barrel temperature will affect 


Fig. 10: Dimensions used in die flow equa- 
tion (6 on p. 717) for behavior in slit type 
dies. Annular die (at right in drawing) is 
a rolled-up version of a straight slit die (left) 


the power consumption to some 
extent. For example, lowering the 
front barrel temperature will in- 
crease the power requirement be- 
cause of an increase in melt vis- 
cosity. 

It is interesting to note that the 
screw power actually required to 
generate pressure is a very small 
portion of the total screw power 
—seldom more than 10 percent. 
Most of the screw power is used 
in plasticating and raising the 
temperature of the resin. 

It is possible to estimate the 
power delivered by the screw 
from the power required by the 
motor. Usually the operator is 
interested only in a relative meas- 
ure of screw power. A motor am- 
meter or wattmeter reading pro- 
vides this information. 

A sudden decrease in the motor 
amperage may indicate a “bridg- 
ing” of the feed granules in the 
screw channel. An amperage in- 
crease could be caused by cooling 
of a barrel section due to heater 
failure. An erratic motor am- 
perage often indicates uneven 
feeding or pick-up of the granules 
in the extruder. 

Automatic cut-outs are usually 
installed to protect the extruder 
and drive, if the motor amperage 
exceeds a maximum limit. 
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Mocern extruder and screw de- 
signs are based on the theory that 
the plastic material can be heated 
to the desired level in the screw 
by an appropriate combination of 
conducted heat and _ frictional 
working. Also taken into con- 
sideration is the fact that me- 
chanical and thermal homogeniza- 
tion can be completed prior to 
exit from the screw. While this 
ideal can be accomplished by 
proper screw design for a specific 
material and extruded product, it 
is common experience that a 
single screw design will not give 
ideal performance for all ma- 
terial types and operating re- 
quirements. One of the major 
variables influencing the degree 
of mixing and product qualities 
is the pressure created by the re- 
sistance to flow offered by the 
screen pack, breaker plate, adap- 
tor, and forming die. Additional 
control of the pressure variable 
can be achieved by insertion of 
an adjustable valve between the 
screw and the die, thereby in- 
creasing the useful range and 
output of an existing screw in 
many applications. Design con- 
siderations for these elements of 
the extrusion process are dis- 
cussed in this article. 


Screen packs 


Screen packs have been used, 
historically, to filter out gross 
contamination and stray foreign 
matter, to develop back pressure, 
and to reduce screw pulsations or 
“surging.” The first of these 
is now considered the only legiti- 
mate need for screening and may 
be particularly essential in opera- 
tions involving recovery of re- 
workable materials. A 20-40-60 
mesh screen combination is usu- 
ally sufficient for this purpose, 
although a final screen as fine as 
100 mesh is sometimes used. Need 
for heavy screen packs to de- 
velop pressure or reduce surging 
reflects an inherent weakness in 
screw design and should be cor- 
rected by screw modifications or 
by other means of pressure con- 
trol such as a valve or fixed 
*Development Associate, Union Carbide Plas- 
tics Co., Div. of Union Carbide Corp., 270 
Park Avenue, New York 17, N.Y 


‘Numbers in parentheses link to references 
on p. 723. 
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orifice. It has been shown (1)! 
that a large number of fine mesh 
screens may be required to de- 
velop enough pressure to produce 
any real improvement in per- 
formance with an improperly de- 
signed screw. Screens are gen- 
erally made of stainless steel. 


Breaker plates 


The primary purpose of the 
breaker plate is to serve as a re- 
tainer for the screen pack. It is 
traditionally located in the end 
of the barrel and also serves as 
a sealing medium between the 
barrel and a removable adaptor 
or head assembly. Principles of 
good breaker plate design have 
been discussed (2). In general, it 
should have as many small di- 
ameter (4% to %e in.) holes as 
possible. The holes should be 
countersunk on both sides, and the 
outside ring of holes should be 
as near to the edge of the barrel 
wall as possible to eliminate dead 
areas. The inside surface is fre- 
quently recessed to provide space 
for the screen pack. A typical 
breaker plate assembly of good 
design is shown in Fig. 1, below. 
Seating areas protruding from 
both sides of the plate permit easy 
resurfacing for proper sealing. 

When breaker plates are used 
with low resistance, heavy-wall 
strip or sheeting dies, weld lines 
are sometimes visible in the 
finished product due to incom- 
plete fusion of the individual rods 
leaving the breaker plate. Slotted 
breaker plates are helpful in mini- 
mizing such defects. 

Certain areas in the vicinity of 
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the breaker plate are potential 
sources of material hang-up and 
decomposition. If the end of the 
screw is flat, polymer at the 
center is not forced through the 
breaker plate and may decom- 
pose in this area on both sides 
of the breaker plate. For this rea- 
son, the end of the screw should 
be tapered or rounded. 

Another troublesome hang-up 
area is at the wall of the adaptor 
leading away from the breaker 
plate. Due to the natural adhe- 
sion of polymer melts to metal 
surfaces, the material moves 
much more slowly along the wall 
than through the center. In ex- 
treme cases, material can become 
stagnant along the wall, resulting 
in decomposition or, at best, ex- 
tremely long purging times for 
color changes. It has been shown 
(1) that this effect is minimized 
if the included angle of entry to 
an adaptor or die is 60° or less. 
In spite of such precautionary 
measures, this area is frequently 
a serious source of trouble in ex- 
trusion of thermally-sensitive 
materials such as rigid and plas- 
ticized vinyl compounds, par- 
ticularly in the larger diameter 
extruders. Considerable improve- 
ment has been experienced with 
the tapered approach and breaker 
plate system also illustrated in 
Fig. 1. This system forces ma- 
terial to flow along the surface 
of the pointed screw nose, sweep- 
ing this area clean. It also re- 
duces the entrance angle and 
volume of material in the adaptor 
proper. While there is some sacri- 
fice in screen area, increased run- 
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Fig. 1: Breaker plate and 
adaptor design for mini- 
mum hang-up. Seating 
areas protruding from both —> 
sides of the breaker plate ‘ 
permit easy resurfacing for 
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GAGE 


Fig. 2: One type of valving 
uses a restriction between 
the screw nose and a coni- 
cal ring mounted in the 
end of the barrel. This sys- 
tem incorporates desirable 
streamlining together with 
reduced hang-up features 








Fig. 3: Another type of 
valving is a simple needie- 
type valve—less expensive 
than the movable screw, 
but probably not as suit- 
able for the more heat- 
sensitive materials 
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ning time and reduced purging 
time resulting from reduced 
hang-up in the adaptor over- 
weigh this disadvantage. 


Pressure control 


Control of extrusion pressure, 
when desired, can be accom- 
plished in several ways. One 
method uses a restriction be- 
tween the screw nose and a coni- 
cal ring mounted in the end of 
the barrel. This method is shown 
in Fig. 2, above. The screw is 
pushed forward in the barrel, 
either by mechanical or hydraulic 
means at the rear of the thrust 





bearing, reducing the space be- 
tween the screw and the ring. 
Preferably, this adjustment should 
be possible while the screw is in 
motion. Pressure thus developed 
on the material in the screw 
channel is registered on a pres- 
sure gage located as shown in 
Fig. 2. This system incorporates 
the desirable streamlining and 
reduced hang-up features dis- 
cussed in connection with Fig. 1, 
p. 719. 

Other methods of valving in- 
clude needle, plug, and gate type 
valves usually built into the 
adaptor section. A simple needle 





Fig. 4: Pressure gages and 











stock thermocouples can be 
located back of the breaker 
plate (A, left) or in the 
adaptor (B, right). In either 
case, depth of immersion 
should be at least 2 in. 
into the plastic stream 


type valve is shown in Fig. 3, 
left. Other designs are described 
elsewhere (1,3,4). While less ex- 
pensive than the movable screw 
method and generally satisfactory 
for many materials and applica- 
tions, such valves do have poten- 
tial hang-up areas and may not 
be suitable for the more heat- 
sensitive materials. 


Pressure and stock 
temperature measurement 

Readings of extrusion pressure 
and temperature give information 
of extreme value in determining 
optimum operating conditions and 
day-to-day reproducibility of such 
conditions. Grease-filled Bourdon 
type pressure gages, and immer- 
sion type thermocouples for this 
purpose are described in the 
literature (5). The grease-filled 
pressure gage is inexpensive and 
convenient, but introduces the 
possibility of grease contamina- 
tion in the extruded product. This 
is not serious, however, if the 
gage is mounted in the bottom of 
the channel to prevent grease 
run-out during periods of ma- 
chine warm-up. When located 
back of the breaker plate, as in 
Fig. 4A, left, this gage also will 
indicate pressure increases due to 
clogging of screens. 

The stock thermocouple can 
also be located in the end of the 
barrel, back of the breaker plate 
(Fig. 4A), or in the adaptor as 
in Fig. 4B, left. In either case, 
the depth of immersion should be 
at least % in. into the plastic 
stream to minimize any influence 
of the metal wall temperature. 

In older extruders not equipped 
with pressure and temperature 
taps, location of both in the adap- 
tor section is more easily accom- 
plished. Pressure gages at both 
locations are desirable, if possible. 
Gage A will then indicate total 
pressure, gage B the pressure 
caused by the die resistance, and 
the difference between the read- 
ings of gages A and B will be the 
pressure drop across the breaker 
plate and screen pack. 

Measurements of fluctuations in 
temperature and pressure are fre- 
quently useful in analyzing extru- 
sion problems, since such fluctua- 
tions usually indicate a condition 
of poor mixing in the screw and 
non-homogeneity in the extruded 
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product. Extremely sensitive melt 
thermocouples and strain gage- 
type pressure transducers are now 
available (5,6,7) for use with in- 
dicating or recording instruments. 
Use of a pressure transducer, 
while considerably more expen- 
sive than a pressure gage, elimi- 
nates the problem of grease con- 
tamination. 


Forming dies 


The forming die is one of the 
most important and critical ele- 
ments of the extrusion process. It 
must embody all of the principles 
of good streamlining to avoid 
areas of potential hang-up and 
decomposition, while maintaining 
uniform flow, pressure, and tem- 
perature conditions over the en- 
tire width and length of the 
opening. It must also contain 
mechanical features, permitting 
easy disassembly for cleaning and, 
in many cases, easy adjustment of 
one or more of the opening di- 
mensions. 

An excellent discussion of the 
fundamentals of die design is 
given in the literature (3). In 
general, simplified mathematical 
relations can be used to estimate 
flow and pressure conditions in 
dies for simple geometrical shapes 
such as rods, tubes, and sheets. 
More complex shapes are not so 
easily treated by these methods, 
however, and die design usually 
becomes a matter of “cut-and- 
try” along with a background of 
previous experience with similar 
configurations. 

Various types of extruding dies 
—rod, film, coating, sheeting, and 
pipe—are covered below. 


Rod dies 


The round rod is the simplest 
extruded form and presents no 
particular problem in die design. 
Flared entrances and small angle 
approaches to the flat Jand area 
give the best results. A typical 
rod die is shown in Fig. 5, above. 
Land L/D ratios of 1.0 to as much 
as 15 or more might be required, 
depending on the diameter and 
material type. Large diameter rod 
dies tend to offer low resistance 
to flow and therefore require low 
pressures. An auxiliary means of 
developing pressure, such as a 
valve between the screw and the 
die, is often advantageous with 
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Fig. 5 (right): A_ typical 
rod die with flared en- 
frances and small angle 
approaches to the flat land 
area. Fig. 6 (below): A 
typical die for extrusion of 
unsupported flat film or for 
coating film onto a carrier 
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such dies to achieve optimum 
homogeneity in the extruded 
product. 


Flat film and extrusion 
coating dies 

A typical die for extrusion of 
unsupported flat film or for coat- 
ing of a plastic film onto paper or 
other carriers is illustrated in Fig. 
6, above. Streamlined flow is 
achieved through use of a tear- 
drop shaped manifold which 
slopes downward from the port 
of entry toward the die lips at the 
end of the die. This provides a 
path of decreasing resistance to 
flow across the die from the feed 
port to the end, which compen- 
sates for the additional length of 
travel and equalizes the rate of 
exit from the die lips. A secondary 
pressure manifold between the 
primary manifold and the lips also 
helps to achieve a uniform pres- 
sure distribution across the width 
of the die. Further control of the 
flow rate and film thickness is 
accomplished by adjustment of 
the lip opening and by means of 
zoned temperature control. Inter- 
nal surfaces should be highly 
polished and chrome-plated. 

Dies of this type may be fed 
either from the center, in which 
case the primary manifold would 
slope in both directions toward 
the ends, or from one end. The 
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end-feed arrangement is pre- 
ferred for extrusion coating 
operations to minimize potential 
stagnant areas at the end of the 
flow channel and in the adaptor. 

Precise temperature control is 
essential. This can be accom- 
plished through use of saturable 
core reactor type (“stepless”) 
controllers. A heating capacity of 
200 watts per in. of die length is 
usually ample. The heaters should 
be arranged to heat the die as 
uniformly as possible and should 
be balanced on all sides to mini- 
mize heat warpage. 


Tubular film die 


A bottom fed die for extrusion 
of blown tubular film is shown 
in Fig. 7, p. 722. In this type, the 
fluxed polymer is fed into the 
base of the die where it en- 
counters a symmetrical torpedo. 
Flowing up and around the tor- 
pedo, the resin is forced through 
the die lands. Since the land 
length and width of opening are 
uniform at all points around the 
circumference, there is little pos- 
sibility of irregular melt flow. 

In such a die, the torpedo must 
be supported by means of stream- 
lined webs or “spiders.” These 
interrupt the flow and introduce 
the possibility of weld lines due 
to incomplete re-fusion after 
passing the spider. This condition 
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Fig. 8: Die for extruding 
heavy-gage sheeting. An 
adjustable choker bar in- 
serted between manifold 
and adjustable die lips pro- 
vides means of creating ad- 
ditional pressure and proper 
pressure distribution 


is minimized and usually elimi- 
nated by introducing a further 
restriction or rapid compression 
area above the spider. The die 
shown in Fig. 7 has interchange- 
able, pre-set lips which eliminate 
the necessity for die adjustment. 
This arrangement permits rapid 
changes for cleaning or altering 
the lip opening. Modifications 
permitting adjustment of con- 
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centricity can be incorporated into 
this type of die, if desired. 
Many other types of tubular 
film dies are available from 
equipment manufacturers. 


Sheeting dies 

Heavy gage sheeting in the 
range of 0.020 to 0.250 in. or 
greater, is ordinarily extruded 
with a die of the type shown in 





TABLE |: Pipe die dimensions 





Die LD. 
Polyethylene, low- 





Pin O.D. Land length 





| 

density 20% oversize 22% oversize 1 x die diameter 
Polyethylene, high- 

density 20-30% oversize 29-35% oversize 1-3 x die diameter 
Vinyl, flexible 20% oversize on size 2-4 x die diameter 
Polypropylene 20-30% oversize 22-35% oversize 1-3 x die diameter 
Nylon 6 5-10% oversize 5% oversize 10-20 x wall thickness 
722 


Fig. 8, left. An adjustable choker 
bar is inserted between the prim- 
ary distribution manifold and ad- 
justable die lips. This provides 
a means of creating additional 
pressure and the proper pressure 
distribution across the width of 
the die to assist in achieving a 
uniform flow rate and sheet thick- 
ness. 


Pipe dies 

Plastics pipe or tubing is nor- 
mally extruded with a die similar 
to that shown in Fig. 9, p. 723. 
This may be mounted on the ex- 
truder as a “cross-head” to ex- 
trude at 90° or some lesser angle 
to the axis of the extruder. It may 
also be fed through a right angle 
adaptor as an “offset” head ex- 
truding in a direction parallel to 
the extruder axis. The latter is 
more common. Straight-through 
or “in-line” tubing dies, in which 
the internal pin or mandrel is 
supported by means of a spider, 
are also used. Disadvantages of 
this method are: 1) interruption 
of the plastic flow by the spider 
webs may leave weld lines which 
mark and weaken the pipe; and 
2) introduction of cooling water 
to an extended cooling and sizing 
mandrel, such as that shown in 
Fig. 9, p. 723, is difficult to ac- 
complish. 

Several external sizing methods 
are used. Figure 9 shows an ex- 
tended water-cooled mandrel. 
This device fixes the final inside 
diameter of the pipe and is com- 
monly used for pipes over 1.0 in. 
in diameter. The diameter of the 
mandrel decreases about 0.003 in. 
per in. of length, but its over-all 
length may vary from about 4 in. 
to 18 in. depending upon extru- 
sion rate, wail thickness, and 
other factors. Outside diameter 
sizing systems include the use of 
a series of sizing plates or dies 
mounted in the entrance end of 
a water cooling trough, or use of 
an external water cooled sleeve 
into which the extruded pipe is 
expanded by air pressure to fix 
the final outside diameter. O.D. 
sizing systems are generally more 
difficult to control than the LD. 
sizing method of Fig. 9. 

Normal precautions to achieve 
streamlined flow in the forming 
head and precise temperature 
control should be employed. 
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Optimum dimensions of the in- 
ternal pin and forming die de- 
pend upon the material type and 
final sizing method. With O.D. 
sizing devices, the diameter of 
the forming die should be 5 to 
20% oversize, but the pin is usu- 
ally made on size or up to about 
5% oversize. With the extended 
mandrel or I.D. sizing system, 
suitable die dimensions for sev- 
eral common plastic materials are 
shown in Table I, p. 722. Materials 


such as rigid vinyl, cellulose 
acetate, and ABS polymer nor- 
mally employ external sizing 
methods. 


Wire coating dies 


In the extrusion of primary in- 
sulation or jacketing materials 
onto wire and cable, a cross-head 
is conventionally employed, as 
illustrated in Fig. 10, below. The 
uncoated wire or cable is intro- 
duced into the rear of the head, 
passing through a mandrel and 
guider tip, into the molten plastic 
and finally through a forming die 
which determines the insulation 
thickness and finished diameter. 
The volume of plastic in the head 
is kept as small as possible and 
the flow path as streamlined as 
possible to avoid stagnation and 
potential hang-up areas and to 
achieve uniform pressure distri- 
bution and flow rates around the 
circumference of the wire. Meth- 
ods of accomplishing these objec- 
tives vary considerably among 
equipment manufacturers. 

Most wires and cables are 
coated by the “pressure” tech- 
nique (shown in Fig. 10), so-called 
because the wire meets the plas- 
tic material while it is still under 
pressure due to the restriction of 
the forming die. In some instances, 
a “tube-on” technique is employed 
in which a parallel guider tip 
extends through the die to form 
a plastic tube. This is then drawn 
down onto the wire or cable as it 
leaves the die. 

The design of the forming die 
may have a critical effect on the 
surface smoothness, especially of 
thin-wall insulation on small di- 
ameter wires at high coating 
speeds. Flared entrances and long, 
small angle approaches to the flat 
land area minimize difficulties 
from this source. A land length 
equal to the die diameter is us- 
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Fig. 9: Typical die for extrusion of plastics pipe or tubing 


ually adequate although this may 
vary from zero for some small di- 
ameter constructions to lengths of 
several inches for certain heavy- 
wall coatings on large diameter 
conductors. 

As in all other types of plastic 
extrusion operations, precise tem- 
perature control of wire coating 
cross-heads and dies is essential 
for best results. 


References 

1) “Controlled pressure (valve) 
extrusion,” by B. H. Maddock, 
H. J. Nalepa, and B. Zurkoff, Rub- 
ber and Plastic Age, 1075 (Dec. 
1958). 

2) “Streamlining of extrusion 
dies,” by P. N. Richardson, SPE 
Journal, 40 (Aug. 1958). 

3) “Processing of thermoplastic 


for screw extruders,” 


materials,” E. C. Bernhardt, ed., 
Reinhold Pub. Co., 1959. 

4) “Factors affecting quality in 
polyethylene extrusion,” by B. H. 
Maddock, MODERN PLASTICS 34, 
123 (April 1957). 

5) “Stock thermocouples, pres- 
sure gages and rupture disks for 
use on plastics extruders,” by 
E. C. Bernhardt, SPE Journal, 25 
(Nov. 1955). 

6) “Improved instrumentation 
by E. C. 
Bernhardt, W. G. Bohres, W. M. 
Edwards, and P. H. Squires, SPE 
Journal, 735 (Aug. 1959). 

7) “Rapid response recording of 
extrudate temperature and pres- 
sure,” by H. B. Kessler, R. N. 
Bonner, P. H. Squires, and C. F. 
W. Wolf, SPE Journal (March 
1960). 


Fig. 10: Cross-head used in extruding plastic onto wire and cable 


MANDREL 


FORMING 
DIE 


DIE 
HOLDER 


GUIDER TIP 


BAND HEATERS 





CENTERING 
ADJUSTMENTS 





Extrusion: general operation 


ro ci db sek awendeesupeseen 724 
NN dis aces nevecvicccsavesees 725 
os ate te arp Wi 6c o:0-n nlemeto ne oe 735 


DATA TABLES FOR EXTRUSION 





of Polyethylene ...... 
of ABS Polymers ... 
_- re 
of Cellulosics ........ 


Oa rE pio 729 of Acetal ...... 


See Das eS 726 of FEP-Fluorocarbon ............ 729 
Se ts eT ee 727 ID ican ci Rb aedais can oa» ic 
Sate doi tain 728 of Polyvinyl Chloride ........... 730 





EXTRUDING PROFILES AND SHAPES 


When designing profile dies, pro- 
vision should be made for lands 
that are long enough to provide 
a strain-free extrudate of the de- 
sired profile and with a smooth 
surface. Die land is defined as the 
taper-free section just behind the 
point of plastic emergence at the 
face of the die. Extending from 
the periphery of the die orifice, 
the longer the land, the greater 
the retardation of flow. 

In selecting land designs, con- 
sideration of the fringe or reduced 
areas of certain profile shapes, as 
in the case of unbalanced cross 
sections, is necessary. The thicker 
and heavier the cross-section, the 
longer the land needed. There- 
fore, lands for restricted sections 
should be shortened while lands 
for heavier sections should be 
longer. All machining should be 
done from rear of the lands. A 
small fin of steel (approximately 
0.020 in. wide) should be left be- 
tween the approaches to the dif- 
ferent planes of the land lengths. 
This will assist in directing the 
flow into all zones at the same 
rate and will give a definite junc- 
tion parting between extruded 
angles. 

The extrusion of elastromeric 
and rigid vinyls requires extreme 
care in die design. Complete re- 
moval of all points of stagnation 
in the die land and approaches 
is a “must,” to eliminate decom- 
position and deterioration of the 
extrudate. Many dies require 
such varied blending of the ap- 
proaches of the die that it is not 


* Extrusion Engineer, Ace Plastics Co., 91-30 
Van Wyck Expressway, Jamaica 35, N. y. 
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advisable to sacrifice streamlining 
in order to be able to maintain a 
given die length. 


Water bath cooling 

Vinyl, polyethylene, and the 
acetates are often extruded into 
a water bath. The air gap between 
the die and water quench is a 
highly important variable: a 
short air gap may give a thinning 
of cross section dimensions and 
a gap that is too long may cause 
section thickening. The dimen- 
sions of the shape are also greatly 
affected by the angle of approach 
into the water bath. The extru- 
date is generally thinnest if car- 
ried in a straight line from the 
die. This is not always possible 
in all shapes and the die is usually 
adjusted to compensate for vari- 
ations. 

Temperature of the bath is also 
critical and many materials will 
show considerable strain if the 
extrudate enters a water quench 
that is too cold. A water tank that 
is partitioned so that the water 
temperature in individual sec- 
tions can be controlled should be 
considered for all plastics to gain 
maximum operating flexibility. 
Built-in immersion heaters ther- 
mostatically controlled for each 
section of the water tank, with a 
recirculating pump for the hot 
water section, will help insure 
constant draw-down and gener- 
ally produce fewer strains in the 
extrudate. A wetting agent added 
to the front section of the water 
tank also helps considerably in 
removing surface striations due 
to “drag” through fixtures or jigs. 


By RICHARD W. HALVERSON* 


In the extrusion of heavy pro- 
files it is important that the ma- 
terial be cooled to a low enough 
temperature so that additional 
shrinkage does not take place 
after the inspector has checked 
and passed the size. Proper cool- 
ing often calls for a water tank 
which is too long for the space 
available. Cooling can be expe- 
dited by the use of small flexible 
water nozzles which can be di- 
rected on to the plastic in the 
water bath. Thus, the film of 
water that is next to the plastic 
and acts as an insulator is dis- 
lodged and replaced with a cold 
water film. 

Flexible nozzles similar to 
those used on commercial oil cans 
seem to be ideal since they pro- 
vide small jets of water with 
enough force to do the job and 
can be preferentially directed 
onto the heavier section of the 
profile while the insulating water 
film remains on the thinner sec- 
tion. By using these nozzles, 
warp-free profiles can be achieved 
with a shorter extrusion take-off 
train. 


Tubing and pipe 

Thin-wall polyethylene tube is 
usually extruded from a die with 
a land length between % and “ce 
of an inch. For heavier wall tub- 
ing, land lengths vary between 
Y% and % of an inch. When ex- 
truding small tubing and various 
small profiles, the greater the 
draw-down used the easier it will 
be to hold size. Dies with a linear 
dimension of 1%.6 in. have been 
used to extrude profiles as small 
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as % in. across and tubing dies 
with a diameter of 0.350 in. have 
been used to produce tubing of 
¥,, %6, and ¥% in. diameter. It is 
interesting to note that, in sizing 
tubing dies, many extruders use 
a pin or mandrel 20% smaller 
than that indicated by the over- 
all draw-down percentage that 
will be used. 

In the extrusion of polyethyl- 
ene and rigid vinyl tubing and 
pipe, many cooling methods can 
be used, but two seem to be most 
popular. In one method, a tapered 
water cooled mandrel protrudes 
into the interior of the pipe and 
is insulated from the die mandrel. 
The rear section of the water 
cooled mandrel is usually the 
same diameter as the die mandrel 
and tapers down to the finished 
LD. of the tubing or pipe. The 
tubing or pipe is further cooled 
on the outside, using a water ring 
to freeze the O.D. as it leaves the 
mandrel. 

In the second method, the tube 


passes through a water cooled 
outside forming box. This requires 
a well regulated air supply on the 
inside of the tube to force the 
plastic against the inside of the 
water cooled box. Take-off pull 
rolls are used to take away the 
tube and to control the contact 
of the plastic against the walls of 
the box. It is usually necessary to 
plug the open end of the tube or 
pipe and have a “bleeder” disk 
in the pipe to control the air pres- 
sure. 


Profiles and rods 


Nylon and polypropylene pro- 
files are best extruded with a long 
barrel machine in which the ma- 
terial enters the die at the proper 
temperature. The die is used only 
to give the shape desired and 
maintain the stock temperature. 
A thermocouple measures the 
temperature of the material as it 
leaves the die and a pressure gage 
helps to establish the proper ex- 
trusion conditions as well as to 
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Success in operating a film or 
sheet extrusion line depends to a 
large extent upon intelligent use 
of the equipment provided. One 
must know all the process vari- 
ables and their effect on the final 
product to achieve this. This ar- 
ticle will, therefore, be divided 
into two sections: the first, which 
starts below, will cover process 
variables from the resin in the 
bag to the rolls of film or stacks 
of sheets; the second section, 
which begins on p. 732, will deal 
with setting up the production 
line and engaging in actual extru- 
sion operations. 


Resin properties 


Variation in rheological proper- 
ties of the resin is a variable, not 
usually considered, but one that 
can cause difficulty, especially in 
products being held to precise 
dimensions. Even if resin proper- 
ties are within commercial toler- 
ances, variations in resin flow may 
be large enough to become trou- 
blesome. This is particularly so 
because flow control tests, if used, 
are not usually made under actual 
*Gering Plastic Div., Studebaker Packard 


Corp., North Seventh St. & Monroe Ave., 
Kenilworth, N. J. 
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extrusion conditions. Therefore, 
they do not necessarily predict the 
resin’s behavior in the extruder. 

Another variable is introduced 
when ground scrap or trim is re- 
cycled into the process. This re- 
claimed material may have 
changed its flow properties in the 
first pass through the extruder. 
Secondly, reground thin film or 
sheeting in the feedstream may 
drastically alter the feeding char- 
acteristics of the extruder. 

Good extrusion practice calls 
for complete use of one lot of resin 
before switching to another. Fur- 
thermore, when scrap is used, it 





The Extruding Characteristics 
Tables which appear through- 
out this section were prepared 
by the editors from data sup- 
plied by E. IL. du Pont de 
Nemours & Co., Inc. (Acetal 
and FEP-fluorocarbons), Rohm 
& Haas Co. (Acrylic), Celanese 
Plastic Co. (Cellulosics), B. F. 
Goodrich Chemical Co. (Poly- 
vinyl Chloride), Allied Chemi- 
cal Corp. (Nylon 6), U. S. 
Rubber Co. (ABS Polymers), 
and Union Carbide Plastics 
Co. (Polyethylene). 











give an immediate indication of a 
fouled screen pack. The dimen- 
sion of the die can vary from two 
to four times the linear dimen- 
sion of the extruded product. In 
certain unbalanced profiles, part 
of the land may be 1% in. long 
and restricted parts may have a 
land only % in. long. 

Nylon and polypropylene rods 
present a different problem. Dies 
are usually 6 in. or more long 
with a 4:1 draw-down on small 
size rods, which can be run into 
a hot water quench. Larger size 
rods are extruded the same size 
as the die opening and passed 
through a long Teficn lined 
chamber to eliminate voids. Many 
extruders use extension dies as 
long as 20 ft. for producing large 
diameter rods. 

Most profile dies used in ace- 
tate extrusion have a restricted 
cross section that is usually 40 to 
70% larger than the finished ex- 
trudate and have a land length of 
% to % of an inch. 


By H. SEGAL* 


should be consumed at a constant 
rate, preferably from blended lots. 
And lastly, when the feedstock is 
being changed one should be on 
the lookout for product changes, 
especially in gage. 


Extruder variables 


The extruder has two main 
functions, and sometimes a third. 
First, it melts and compresses the 
resin into a homogeneous viscous 
fluid; secondly, it exerts sufficient 
pressure on the fluid to force it 
through the forming die into its 
approximate final shape and 
size; the third function, sometimes 
provided, is removal of volatiles 
(in most cases, moisture vapor). 

Probably the most important 
process variable is the tempera- 
ture of the molten resin. It is a 
function of two heat sources: 1) 
heat transferred in through the 
extruder cylinder; and 2) heat 
developed by mechanical work 
done on the resin by the rotating 
screw. The amount of mechanical 
heat generated depends upon 
resin properties, the rate of ex- 
trusion, the screw design, and the 
back pressure on the delivery end 
of the extruder. Heat required in 











EXTRUSION OF POLYETHYLENE 





A) Machine characteristics 


Diameter, in., of screw 
needed to deliver at 
60 r.p.m. 

50 Ib./hr. 

150 Ib./hr. 





type 
Compression ratio’ 
Depth of metering zone 
for 150 Ib./hr. 
screw, in. 
Lead ratio’ (constant) 


Screen pack, mesh 
numbers in direction 
of flow 


Drive power for 
150 Ib./hr., hp. 


B) Operating conditions 





Melt temperature at 
die, °F. 

Approx. melt pressure 
at die, p.s.i. 

Screw cooling 


Medium 
Temperature of 
medium, °F. 
Fraction of length 

cooled 


Feed preheating 
Entering temperature 
Fs 


Metal temperatures, °F. 
Rear cylinder 
Halfway along cylinder 
Forward cylinder 
Die 


Is extrudate water 
quenched? 
Water temp., °F. 
Air gap, in. 
Time in water, sec. 


Draw ratio’ 





41Compression ratio 




















_.Volume of thread in first turn past feed opening 





"Lead ratio = 


“Volume of thread in last turn at output end 
Distance between corresponding points on successive turns of same flight 











Inside diameter of barrel 


Cross-sectional area of die opening 





aw ratio= Gisss-sectional area of finished (untrimmed) extrudate 








Coatings, 
Wire Pipe & Film Film (Paper, 
Monofil. Sheeting coating shapes (tubular) (flat) ete. ) 
2-l% 2 2 2 2-2 2-% 2-% 
3-% 3-% 3-% 3-% 3-% 3-% 3-% 
6 6 6 6 6 6 
20:1-24:1 20:1 20:1 20:1 20:1 20:1-24:1 24:1 
Constant pitch, metering, decreasing depth tapering from feed to metering zones 
4:1 4:1 4:1 3:1 4:1 4:1 4:1 
093 .093 .093 125 125 093 .093 
1:1 1:1 1:1 1:1 pa | 3:3 1:1 
20/200/100/50/20 20/100 /50/20 20/200/100/50/20 
25 25 25 25 25 25 30 
450-500 380-420 390-450 300-375 300-375 400-450 550-600 
1000-3000 500-1500 1500-8000 500-1500 2000-6000 500-1500 500-1000 
Very slight to prevent fouling, especially during start-up 
Water Water Water Water Water Water Water 
100-200 100-200 100-200 70-170 70-170 100-200 150-200 
Y- 14-Total 14-Total 14-Total 14-Total MYy-l M%4- 
Blacks & 

No No Colors [Yes (Pipe) No No Desirable 
190 Max. | 190 Max. | 190 Max. | 190 Max. 190 Max. | 190 Max. | 190 Max. 
350 360 350 200 200 300 400 
464 380 440 250 290 350 500 
482 400 440 290 320 420 600 
505 400 440 300 300 00 600 

Yes No (roll) Yes Yes No (air) Yes No (roll) 
100-200 -— 60 60 -= 100-170 — 
3 6 36-120 3-12 6-18 1-3 2-6 
(Frost- 
line) 
less than 2 = 10-100 20-100 — less than 2 _ 
1:1 1:1 1:1 1:1 to 1:2 0.020 in. die gap 
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ABS POLYMERS 























Sheeting Shapes Pipe 
Type I Type Il 
A) Machine characteristics 
Diameter, in., of screw needed 
to deliver at 40 r.p.m. 
150 Ib./hr. 342 3% 3% 3% 
175-300 lb./hr. 4% 4% 42 4% 
Recommended L/D 20:1 20:1 20:1 20:1 
Recommended screw type Dulmage Constant pitch, increasing root 
diameter 
Exit flight depth, 150 lb./hr. machine, in. .200 100 .200 
Compression ratio’ 3:1 4:1 2.5:1 
Lead ratio* 1:1 1:1 1:1 
Screen pack, mesh numbers in direction of flow 40, 20 60, 40, 20 40, 20 40, 20 
Drive power for 150 lb./hr., hp. 30 30 30 30 
B) Operating conditions 
Melt temp. at die, °F. 375-450 390-440 390-440 420-520 
Is screw cooled? Yes No No No 
Medium Water — —_ cae 
Temp. of medium, °F. 70 — —_— _— 
Fraction of length cooled Feed zone —- — — 
Is feed preheated? Yes Yes Yes Yes 
Entering temp., °F. 180 180 180 200 
Metal temp., °F. 
Rear cylinder 275-350 350-375 350-370 370-400 
Halfway along cylinder 325-400 375-400 370-400 380-430 
Forward cylinder 350-425 400 400-425 400-460 
Die 325-400 375-400 400-450 400-470 
Is extrudate water quenched? No Yes Yes Yes 
Water temp., °F. — 50-80 50-80 See text on 
cooling of 
pipe 
Time in water, sec. -- 60-300 60-300 . 
Draw ratio* — 11 1.05 





‘Compression ratio = 


Volume of thread in first turn past feed opening 





“Volume of thread in last turn at output end 
on Distance between corresponding points on successive turns of same flight 





Inside diameter of barrel 
Cross-sectional area of die opening 


*Draw ratio = 








Cross-sectional area of finished (untrimmed) extrudate 





excess of this amount has to be 
conducted in through the cyl- 
inder. However, it is not uncom- 
mon to have excess heat from 
mechanical work. In this case, it 
is necessary to conduct heat out 
through some zones of the ex- 
truder cylinder in order to arrive 
at the correct melt temperature. 
The actual melt temperature 
required depends on the thickness 
of the product and the rheological 
properties of the resin. For 
heavy-gage sheet, the tempera- 
ture should be as low as possible 
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to minimize cooling requirements 
after the plastic leaves the die. 

For thin-gage film, low melt 
viscosities are required in the 
narrow die passages and during 
drawdown between the die exit 
and the place where final film 
thickness is achieved. High-melt 
temperatures provide the low vis- 
cosities needed. Blown tubing film 
is excepted here. It usually runs 
at much lower rates in the die 
lands; high temperatures present 
needless cooling problems. 

The next process variable to be 


considered is screw speed. Natu- 
rally, one endeavors to operate at 
top speed to produce at the high- 
est rate possible. There are sev- 
eral factors working in the 
opposite direction, some of them 
associated with extruder opera- 
tions, and some with cooling and 
take-off equipment. The latter 
type will be more fully covered 
later in this article. 

Three common conditions may 
arise in the extruder to limit 
screw speed below its maximum. 
These are: 1) Motor horsepower 
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may be insufficient to develop 
maximum screw speed; 2) Melt 
temperature may exceed the de- 
sired level. (Too ‘high a melt 
temperature results from too 
much resin working by the screw 
and too little cooling capacity 
through the cylinder); and 3) 
Surging (which is usually the re- 
sult of poor screw design or the 
lack of an extruder valve to in- 


crease back pressure) results in 
timewise gage bouncing. 

Another process variable is 
screw cooling. At the present 
state of extrusion technology, 
screw cooling is usually only re- 
quired for thermally-sensitive 
resins to reduce degradation of the 
resin on the screw. In other cases 
where screw design is not ade- 
quate, screw cooling can be used 


to “freeze” resin to the screw sur- 
face and, in effect, provide a re- 
duced channel depth. This effect 
is very dependent upon the length 
the cooling channel extends in the 
screw. 

When screw cooling is used, 
there are precautions to be taken. 
Cooling must be done at a uni- 
form rate or else the extruder 
output rate and melt temperature 





EXTRUSION OF NYLON 6 





A) Machine characteristics 





Diameter, in., of screw needed to 
deliver at 60 r.p.m.? 
50 Ib./hr. 
150 Ib./hr. 
500 Ib./hr. 


Recommended L/D 
Recommended screw type 
Compression ratio* 


Depth of feed zone in 150 Ib./hr. 
screw, in. 


Lead ratio* 


Screen pack, mesh numbers in 
direction of flow 


Drive power for 150 lb./hr., hp. 


B) Operating conditions 





Melt temperature at die, °F. 


Approx. melt pressure at die, p.s.i. 


Screw cooling 
Is feed preheated? 
Entering temperature, °F. 


Metal temperatures, °F. 
Rear cylinder 
Halfway along cylinder 
Forward cylinder 
Die 


Is extrudate water quenched? 


Water temp., °F.‘ 
Air gap, in. 
Time in water, sec.‘ 


Draw ratio‘ 


















































Monofil. Sheeting Wire coating Shapes Pipe 
2% 2% 2% 2% 2% 
3% 3% 3% 3% 3% 
5% 5% 5% 5% 5% 
20 20 20 20 20 
Metering, constant pitch, gradual or sharp compression 
| 
35:1 | 35: 35:1 35:1 | 35:1 
0.100 0.100 0100 86} ~— 0.100 0.100 
1:1 1:1 1:1 1:1 1:1 
} 
40, 2-100, 40 40, 2-100, 40 40, 2-100, 40 20, 40, 20 20, 40, 20 
30 30 30 30 | 30 
| 
| 
460 460 485 460 | 460 
500 500 500 500 500 
Unnecessary | Unnecessary | Unnecessary | Unnecessary | Unnecessary 
No No No No No 
Room temp. Room temp. Room temp. Room temp. Room temp. 
460 460 485 460 460 
475 475 495 475 475 
475 475 495 475 475 
460 | 460 485 460 460 
Yes Optional Yes | Yes Yes 
1.0 1.0 1.0 | 1.0 2.0 
2-10 _ _ — — 
1.5-4.0 15-40 1.5-4.0 1.5-4.0 1.5-4.0 


2 Size to nearest quarter inch. Use next largest standard extruder size when size is not standard. 


* Compression ratio = 


Volume of thread in first turn past feed opening 





* Lead ratio = 


Volume of thread in last turn at output end 
Distance between corresponding points on successive turns of same flight 





Inside diameter of barrel 
*Temp. of water will be determined by properties desired in finished extrusion. 
® Depends on desired properties, water circulation, dimension of shape. Figure given is approximate. 


*Draw ratio = 


Cross-sectional area of die opening 





Cross-sectional area of finished (untrimmed) extrudate 
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will vary. Therefore, coolant flow 
rate and inlet temperature need 
to be controlled. Too much cool- 
ing should be avoided as it may 
set up temperature gradients in 
the melt stream. This ultimately 
may be reflected in gage profile 
variations too great to be cor- 
rected in the usual manner. 
Furthermore, excess screw cool- 
ing reduces achievable extruder 
throughput rates and increases 
horsepower requirements. 

For vented extruders, the differ- 
ence in operation must be consid- 
ered. Such a machine is to be con- 
sidered as two extruders on the 
same shaft. The first extruder 
(hopper to vent) operates con- 
tinuously at zero delivery pres- 
sure. Its capacity is primarily a 
function of screw speed and is 
relatively independent of the tem- 
perature involved. 

The second extruder (vent to 
gate) always has to provide pres- 
sure to feed the die. Its capacity 
is therefore a function of screw 
speed, back pressure, and resin 
viscosity. 

If the capacity of the first ex- 
truder exceeds the second, the 
difference will come up in the 
vent. Modifications in screw de- 
sign will eliminate this problem. 
But to live temporarily with 
an inadequately designed screw, 
speed may be reduced. This re- 
duces the back pressure and gives 
the second extruder a relatively 
greater capacity. Note that open- 
ing the extruder valve also re- 
duces back pressure. 

Some of the above discussion 
has dealt with the back pressure 
of the extruder which will now be 
fully covered as the next process 
variable. Back pressure is simply 
the pressure existing at the tip of 
the extruder screw. It is the force 
needed to push the molten resin 
through the screens, gate, forming 
die, and through the extruder 
valve. The valve is the only real 
control one has over the back 
pressure. (This assumes screen 
choice is dictated by filtering ac- 
tion required.) 

The valve serves to increase the 
resistance to flow when the 
screens and die are insufficient for 
proper extruder operation. This is 
usually the case for thick sheeting 
or wide width dies. Symptoms of 
too little back pressure are 1) 
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EXTRUSION OF CELLULOSICS 





A) Machine characteristics 





Diameter, in., of screw 
needed to deliver at 

60 r.p.m.: 

50 Ib./hr. 

150 ib./hr. 

400 lb./hr. 
Recommended L/D 
Recommended screw type 
Compression ratio’ 

Lead ratio’ 
Screen pack 


Drive power for 150 lb./hr., 
hp. 


B) Operating conditions 
Flow 


Rear-cylinder, °F. 
Mid-cylinder, °F. 
Front-cylinder, °F. 
Die, °F. 

Screw water 

Feed section 

Melt temperature, °F. 
Melt pressure at die 








344< application and cooling characteristics 
4% | of take-off equipment. See text. 
15:1 minimum: 20:1 recommended. 
Full-flighted with metering tip. 

4:1 

1:1 for constant pitch screws. 

Depends on application. (See text on 
“Screen pack,” p. 662). 

25. (Varies as a function of melt tempera- 
ture and heater input to resin.) 


2% | tot is largely dependent upon 


MH H-3 H-4 H-6 
360 390 400 440 
380 400 410 450 
400 410 420 460 
390 400 410 440 
Dependent on the screw design 

Water cooled 

390 400 410 430 


600 to 5000 p.s.i. depending on the restric- 
tions designed in the die 


The above figures are general and should be adjusted for differences in 


formulation and application. 





‘Compression ratio = Volume of thread in first turn past feed opening 





Volume of thread in last turn at output end 
‘Lead ratio= Distance between corresponding points on successive turns of same flight 





Inside diameter of barrel 








EXTRUSION OF FEP-FLUOROCARBON RESIN 








in 








Small diam. Hose-size 
tubing tubing 
A) Machine characteristics Wire coating | (up to % in.) | (up to 1 in.) 
Recommended machine size, 

; 1% to 2% in. | 1% to 2% in. | 1% to 2% in. 
Recommended L/D >15:1 >15:1 >15:1 
Recommended screw type metering, constant-pitch, rapid compression 
Compression ratio’ 3:1 3:1 
B) Operating conditions 
Melt temp. at die, °F. 720-745 600-650 720-745 
Melt pressure at die 100-1000 500-2500 100-1000 


Screw cooling 
Entering temp., °F. 
Metal temp., °F. 
Rear cylinder 
Halfway along cylinder 
Forward cylinder 
Die 
Is extrudate water quenched? 
Water temp., °F. 
Air gap, in. 


Draw ratio’ 





1Compression ratio = 


*Draw ratio = 


room temp. 





not recommended 


room temp. room temp. 











500-600 500-550 500-600 
650-700 600-620 650-700 
700-735 610-625 700-735 
720-740 610-650 720-740 
Yes Yes Yes 
50-70 50-70 50-70 
4-8 2-4 — 
10 to 150 3 to 30 — 


Volume of thread in first turn past feed opening 
Volume of thread in last turn at output end 


_Cross-sectional area of die opening re: 
Cross-sectional area of finished (untrimmed) - extrudate 
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EXTRUSION OF ACRYLICS 





A) Machine characteristics Sheets and shapes Rods 


Normal output, Ib./hr. from 
screws (L/D—20) of: 





























2% in. dia. 60 50 

3% in. dia. 160 140 

4% in. dia. 250 - 
Recommended screw type Full-flight, constant pitch, variable-depth 
Compression ratio! 2:1 2:1 
Minimum flight depth, in.? He % 
Lead ratio’ 1:1 1:1 
Screen pack | Preferablynone | Preferably none 
Drive power, hp./ (Ib./hr.) Yo Yo 

B) Operating conditions 
Melt temp. at die, °F. | 
General-purpose, 
AS.TM. Type6 | 360-400 340-380 
Heat-resistant, 

AS.T.M. Type 8 | 380-420 350-400 
Melt pressure at die, p.s.i. | 400-1800 100-500 
Screw cooling Not recommended | Not recommended 
Entering temp., °F. | 

(Must be constant) Up to 200 Up to 200 
Metal temp., °F. 
General-purpose type 

Rear cylinder 340-440 340-390 

Center of cylinder | 340-390 340-390 

Front of cylinder | 310-360 310-340 

Die | 360-400 | 340-380 

Heat-resistant type 

Rear cylinder | 350-450 350-400 

Center of cylinder 350-400 | 350-400 

Front of cylinder | 325-375 | 325-350 

Die | 380-420 | 350-400 
Feed throat temp., °F. 125-180 125-180 
Maximum draw ratio* 1.15 — 





Volume of thread in first turn past feed opening 


1 ress - = 
Comp: fen ratio = Volume of thread in last turn at output end 








* Dimensions for 244 in. screw; add % in. for each 1 in. increment of screw diameter. 


® Lead ratio = Distance between corresponding points on successive turns of same flight 
ig Inside diameter of barrel 
Cross-sectional area of die opening 
‘Dp = uae — 
saw sate Cross-sectional area of finished (untrimmed) extrudate 














EXTRUSION OF POLYVINYL CHLORIDE 














Flezible Rigid 
Material form Granules Dry blend Granules 
Screw Aire Maa 
Description Single, full flight, constant pitch, 
increasing root diameter 
Ratio of length-to-diameter 10:1 min. 15:1 min. 15:1 min. 
(longer screws are satisfactory ) 
Depth of flight at delivery end of 
3% in. screw, in. Y% % A 
Compression ratio! 2:1 4:1 2:1 


Pitch (distance between flights) Approximately equal to screw diameter 
Operation 


Pressure, p.s.i. 

(between delivery end of screw 

and breaker plate) 1000-3000 1000-3000 2500-6000 
Stock temperature, °F. 320-400 320-400 335-380 





1 Compression ratio = Volume _of thread a St tum pest_ feed epening 
—_—— ~ Volume of thread in last turn at output end 





surging output; and 2) poor ho- 
mogenization of melt, resulting in 
sheet roughness and uneven color. 
Too much back pressure results 
in: 1) high melt temperatures and 
other defects due to thermal deg- 
radation; 2) excess motor cur- 
rent; and 3) (for vented extrud- 
ers) material rising in the vent. 


Die variables 


The die process variables are: 
1) die temperature; and 2) some 
parameter to adjust gage profile. 

The usual rule of thumb for die 
temperature is this: have the die 
at the same temperature as the 
entering melt to prevent temper- 
ature gradients in the melt. In 
many cases relaxation of this rule 
has no adverse effects. One knows 
die temperature is too low when 
the sheet or film becomes rough 
or when the gage falls off on the 
edges of the sheet. On the other 
hand, high die temperatures may 
cause non-visible breakdown of 
the polymer, off-color product, 
or holes and other surface defects 
due to formation of volatiles 
from resin decomposition. For 
this reason, it is desirable to run 
die temperatures equal to or 
below melt temperature. 

There are several methods to 
adjust gage profile and several 
parameters that affect it. 

For flat dies, adjustable blades 
are probably the most common 
means for profile control. The 
blades may be fitted to the front 
of the die, or as has been done 
more recently, upstream of the 
die. Bending the blades up 
or down alters the flow resistance 
in localized areas and thereby af- 
fects changes in gage profile. 
After an adjustment, the new flow 
pattern is established very 
quickly. This method of adjust- 
ment is limited to the shapes the 
blade can be forced to assume, 
preferably not stretching it be- 
yond its elastic limit. Attempts to 
control gage beyond the capacity 
of the blade results in almost in- 
explicable profile changes and no 
further improvement. 

Temperature-controlled zones 
are also used to adjust gage pro- 
file on flat dies. In this method, 
temperature changes are reflected 
in resin viscosity changes. Since 
15 to 20 min. are required to reach 
equilibrium temperatures in most 
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dies with controllers,’ the profile 
change is delayed this long. Fur- 
thermore, since heat travels trans- 
versely in the die, the correction 
overlaps into adjacent zones. 

Blown tubing dies are usually 
provided with a centering ring in 
lieu of adjustable blades. The ring 
is limited to balancing the resin 
flow from side to side and from 
back to front. It is not as versatile 
as the blades of the flat dies. 

However, some additional ad- 
justing ability may be obtained 
on blown tubing dies by air ring 
adjustments. This can be used if 
the air ring is fixed in relative 
position to the die. If the air ring 
rotates about the die, it is usually 
adjusted to produce a uniform air 
distribution. 


Cooling and take-off equipment 


As the resin leaves the die it 
must be pulled away, cooled, 
transported, and either wound 
into rolls or cut into sheets. 

The extrudate is cooled by 1) 
casting onto temperature-con- 
trolled metal rolls; 2) blowing 
cold air; 3) immersing in water; 
or 4) combining any of the three. 
The method used and the rate of 
cooling may affect surface prop- 
erties, clarity, flatness, physical 
strengths, and a host of other 
sheet attributes. In many cases, a 
lack of adequate cooling capacity 
limits the throughput rates of the 
extrusion line. 

Temperature-controlled rolls 
are usually employed for thick 
sheeting. The temperature should 
be high enough to assure com- 
plete adhesion between the melt 
and the roll surface, otherwise the 
sheet may be patchy on the bot- 
tom surface. 

On the other hand, the sheet 
will stick to the roll at the strip- 
ping point if the temperature is 
too high. This will cause trans- 
verse lines on the sheet. 

The stiff resins are more critical 
in their cooling requirements. 
They need to be cooled slowly 
and uniformly to prevent internal 
stresses which may result in 
warped sheets. Warpage may be 
apparent immediately or may 
occur slowly on aging. 

Flexible resins are less critical 
on cooling. They tend to make 





1This does not apply to dies controlled by 
variable transformer. The transformer control 
requires much longer times to reach equili- 


brium after an adjustment. 
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good contact with the roll at low 
roll temperatures and internal 
stresses do not warp the sheet. 

Some resins may be success- 
fully calendered by a second roll 
which contacts the top of the 
sheet above the casting roll. This 
roll also requires temperature 
control. Good gage profile and 
careful roll positioning are re- 
quired in this system to assure 
full contact of the calendering 
roll. 

Resins containing plasticizers 
present an additional hazard. 


Some of the plasticizer volatizes 
as the melt leaves the die. It may 
condense on the die or the cooled 
rolls and interfere with surface 
quality in several ways. This 
problem may be avoided by air 
currents carefully located to move 
the vapors elsewhere, or by heat- 
ing the surfaces, if possible, high 
enough to prevent condensation. 
Besides temperature control on 
the casting roll, the same control 
may be needed on the second and 
third rolls the sheet touches. 
Without it, these rolls tend to 
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A) Machine characteristics 





Diameter, in., of screw 
needed to deliver at 
60 r.p.m.: 

50 lb./hr. 
150 Ib./hr. 


Recommended L/D 
Recommended screw type 
Compression ratio’ 


Depth of feed zone in 
150 lb./hr. screw, in. 


Lead ratio’ 

Screen pack 

Drive power for 150 lb./hr., hp. 
B) Operating conditions 





Melt temperature at die, °F. 


Aprox. melt pressure at die, p.s.i. 


Screw cooling 
Feed preheating 


Metal temperatures, °F. 
Rear cylinder 


Halfway along cylinder 
Forward cylinder 
Die 

Is extrudate water quenched? 
Water temp., °F. 
Air gap, in. 
Time in water, sec. 


Draw ratio* 





1Compression ratio = 





Wire 
Tubing Sheeting coating 
2 2 2 
3% 3% 3% 
20:1 20:1 20:1 
Metering 
3:1 3:1 3:1 
0.470 0.470 0.470 
png | 1:1 as 
None None None 
20-30 20-30 20-30 
390-410 390-410 390-410 
1000-2000 500-1500 1500-8000 
No No No 
No No No 
400 400 400 
400 400 400 
400 400 400 
400 400 400 
Yes No Yes 
70 _— 70 
1-3 in. — 4-8 in. 
3 — 1 
4:1to8:1 2:1 to 40:1 


Volume of thread in first turn past feed opening 





‘Lead ratio = 


Volume of thread in last turn at output end 
Distance between corresponding points on successive turns of same flight 





Inside diameter of barrel 
Cross-sectional area of die opening 





‘Draw ratio = Goss-sectional area of finished (untrimmed) extrudate 








overheat, causing sticking and its 
resultant transverse lines. Some- 
times, cold water suffices for these 
rolls. In some cases, compressed 
cool air blowing on the rolls is 
adequate to obtain the required 
cooling effect. 

Thin film can also be made on a 
casting roll. High roll tempera- 
ture is usually needed to obtain 
the proper degree of adhesion. 
Certain film: properties are also 
quite dependent upon roll tem- 
perature. At the high linear rates 
desired for film, some areas may 
not appear to contact the roll at 
any temperature. This looks like 
air entrapped under the film and 
leaves objectionable markings. The 
usual remedy is to slow down the 
speeds and rate. However, before 
settling for this, the speeds should 
be cranked up to see if this condi- 
tion can be spread over the full 
sheet width. The sheet will stiil 
adhere although the surface prop- 


erties that result may be slightly 
different. 

Air cooling of blown tubing has 
several unique features. Because 
the extruded tube usually in- 
creases in size as it rises above 
the die some transverse stretching 
takes place. This stretching gives 
rise to some gage profile control. 
In the thin-gage spots, the cooling 
chills the film first. The thick 
spots remain warm and continue 
to stretch with a net improvement 
in gage profile. Furthermore, by 
deliberate localized adjustments 
in air flow, additional improve- 
ments in gage can be had. Of 
course, as mentioned before, this 
requires an air ring that remains 
fixed relative to the die. 

In some cases, a second air ring 
is required above the place where 
the resin freezes. This reduces the 
film temperature to safe levels 
before it passes through the pinch 
rolls and is wound up. Otherwise, 


the tube halves block together 
and the folds weaken. 

There are several variables to 
watch in extruding flat film into a 
water bath. High linear speeds 
tend to carry water out of the 
bath, at times over as far as the 
windup. Air knives and pinch 
rolls can help remove this water. 

Water bath temperature may 
become critical in this process. 
One usually has to find some 
compromise here since many im- 
portant film properties are a 
function of temperature and they 
do not reach a maximum at the 
same time. It is desirable to have 
lots of water circulation where 
the film enters the bath, but water 
turbulence should be avoided. 
With high circulation the temper- 
ature controller can actually fix 
the water conditions at the film 
entrance. Otherwise, heat given 
up by the film can cause localized 
overheating and loss of control. 
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Equipment inspection: If the extrusion equipment is 
new, several inspections should be made prior to actual 
operations. First the die should be removed and dis- 
assembled. One should become familiar with its design 
and should inspect the workmanship. The same holds 
for the screw. Clean the equipment before reassembling 
and leave some oil on the screw for later testing. 

All motors in the extrusion line should be turned 
on and run through their full speed range. Do not run 
the screw for more than a few minutes when it is empty. 

Inspect all rolls in the take-off and wind-up units. 
They should be firmly supported, free rolling, concen- 
tric and balanced about their axis, and accurately par- 
allel to each other. 

Turn all the heater zones on (extruder cylinder, gate, 
die, and temperature-controlled rolls) and inspect for 
proper operation. Shake the thermocouples in the die 
while watching the controllers. There should be no 
fluctuations. 


Extruder start-up 


Actual operation of the equipment starts with setting 
the temperature controllers to the desired level. With 
no resin in either the extruder or the die the start-up 
is relatively simple. The heats can be up to running 
conditions for any length of time without concern. 
Hopper cooling water should be turned on 15 min. 
before resin is put into the hopper. Use just enough 
water to keep the hopper cool by finger test. 

When a resin predrying operation is required, it 
should be started before the extruder is ready. 

Any time after the temperatures are reached, resin 
may be put into the hopper and the screw turned on 
to a low speed (10 to 20 rpm). (For very stiff resins, 
the extruder should be hand fed slowly until the screw 
is partly full.) The screw motor ammeter should be 
continuously watched. If the current begins to exceed 
the motor rating, decrease screw speed. When sufficient 
working takes place, as evidenced by a drop in cur- 
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rent, the screw speed can be raised again. If the rated 
current is exceeded at minimum speed, stop the screw 
and wait for the resin to melt. Then start up as a full 
machine as described below. 

If resin is in any of the extrusion equipment prior to 
start-up, precautions are necessary. In this case, the 
object is to never leave resin at high temperatures for 
any length of time. This is true for even stable resins 
and an absolute must for less stable ones. For heat- 
sensitive resins, the equipment must be completely clean 
for each startup. 

Therefore, to start up, have each heated zone arrive 
at the desired temperature about the same time. Since 
the extruder cylinders usually heat up fastest, they 
should be turned on last. The start-up temperatures 
should be in the low range for the particular resin 
being used. The usual practice is to set the controllers 
to the running temperatures required, but to start ex- 
truding as soon as the proper starting level is reached. 
Extrusion usually continues at low speeds until final 
temperatures are reached. 

Sometime before the screw is turned on, the die area 
surrounding the exit orifice should be coated with a 
suitable lubricant. The purpose is to keep the initial bit 
of extrudate from sticking to the die face. Silicone 
mold release or zinc stearate are satisfactory for this 
use. 

The techniques used when the extrudate begins to 
leave the die vary, depending upon the type of take-off 
equipment. In the following paragraphs, each will be 
discussed separately. See Figs. 1 through 3 for illus- 
trations of each type of take-off. 

If screw cooling is used, the coolant should be turned 
on shortly after resin flows from the die. 


Blown tubing 


In starting up a blown tubing line, one preparatory 
step may simplify the stringing-up operation. Open the 
pinch rolls and dangle a string down to the die. (If 
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the rolls can not be opened, the string can be forced 
in between.) Tie a noose in the free end of the string 
above the die. If the wind-up is not at the pinch rolls, 
the other end of the string can be passed around the 
rolls leading to the wind-up station. 

As the extrudate leaves the die, grasp it (with air 
ring on and using a pair of gloves) at one point and 
pul] up. Try to pull a few other sections up and hold 
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Fig. 1: Blown tubing take-off 


all in one hand. This should be done while pulling up 
slowly. Place the noose around the extrudate and then 
pull the noose until it is tight. It sometimes helps to 
wet the plastic with a moistened rag to harden it. Once 
the noose is tightened, start the pinch rolls and admit 
some air to the bubble. Don’t pull too fast as the bubble 
will tear, but do pull fast enough to keep the film 
thin. A thick film will not cool well and will therefore 
be weak. Secondly, a thick film is heavy and may break 
the weak bubble before it gets through the pinch rolls. 
If the material is coming out too fast to string up 
easily, slow the screw some and try again. 

Once the material is through the pinch rolls, proceed 
to add air to the bubble at a fair and uniform rate. 
Stop as the layflat width approaches the correct size. 
Make additional corrections slowly. Fast air filling will 
cause breathing (alternating of bubble diameter). Even 
with skilled operators some breathing will be experi- 
enced, especially in small sizes where the required air 
can be added in a short period of time. Breathing 
will slowly diminish if left alone. 

While adding air, slowly raise the screw speed to its 
desired level. Do this slowly or else the bubble shape 
will be distorted and breathing will set in. If one does 
not know what rate is maximum, start at a linear web 
rate of 30 rpm and work up. 

While letting the air in and raising screw speed, keep 
adjusting pinch roll speed to provide approximately 
the desired thickness. Keep zeroing in on the product 
sizes required. With experience, this is a relatively sim- 
ple operation. Use a wax pencil to mark the bubble 
at the die when adjustments are made. When the mark 
comes to the wind-up cut out a profile and measure its 
gage. 

Once layflat width and average gage are close to the 
desired level, the uniformity of gage profile can be at- 
tacked. Slowly turn the air ring off and mark the bub- 
ble. Then cut a sample from the wind-up and gage 
around the bubble. Carefully note which is the right 
and left side and which are back and front. When the 
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high and low spots are determined, move the adjusting 
ring, as a whole, to reduce the highs and increase the 
lows. Do not attempt to bend the adjusting ring to 
compensate for localized gage variations. Turn the air 
ring on after centering the die flow. To compensate for 
localized gage variations, the air ring is adjusted by 
whatever means was provided. If the air ring moves 
around the die, it is obvious that no adjustments are 
possible. 


Casting roll take-off 


For casting roll take-offs, it’s convenient to prepare 
10 to 15 ft. of kraft paper for a starter. The paper 
should be wider than the sheet to be extruded. A few 
feet of the paper should be placed on top of the roll 
and the remainder draped behind. 

When material emerges from the die, allow it to 
fall on the kraft paper. Use a brass or bronze scraper 
to keep the resin off the die face. (The casting roll 
should be rotating while the paper is allowed to remain 
stationary.) Pull the paper forward slowly enough to 
keep the extruded web intact. Increase the screw speed 
now, if necessary. The object is to have a web that will 
be just the right thickness to handle when the kraft 
paper is through. One will learn the correct thickness 
the first time it’s done. When the paper is off the cast- 
ing roll, cut the web and pass the plastic sheet or film 
through the take-off to the wind-up stations. 

To adjust gage profile, cut a full width strip off the 
wind-up and measure it. Adjust the die blade, choke 
bar, or die zone temperatures to suit. Do not make too 
many adjustments at one time. Preferably adjust the 
highest gage spot and the lowest, or the two highest 
and the two lowest. Do not make all the adjustments in 
the same direction as the average blade, or die temper- 
ature will then go to one extreme or the other. For ex- 
ample, if one always corrects the low spots in gage by 
raising die temperature, many corrections will ultimately 
raise the average die temperature. 

When gage profile is satisfactory, engage the calender 
roll, if one is being used. Adjust the calender position 
to give uniform spacing side to side (or uniform pres- 
sure if pneumatically operated without mechanical 
stops). This is determined mostly by looking for a uni- 
form finish on the sheet and/or by checking gage pro- 
file again. 


Water bath cooling 


When extruding film into a water bath it’s usually 
necessary to get in there with your hands. The extru- 
date is allowed to drop down into the water. Next pull 
it down under the water, around the shoe,. and then up 
and out of the water to the rest of the take-off equip- 
ment. The water bath start-up must be done with a 
low water level. Furthermore, the water temperature 
has to be low enough to immerse hand and arm. 

When the film is finally strung up, the water level 
and temperature are brought up. The water level should 
be between %4 to 1 in. below the die exit. The tempera- 
ture will depend very much on the resin being used 
and the balance of properties one wishes to strike. 

As the water temperature is being brought up, the 
screw speed and take-off speed are increased slowly. 
Rapid changes result in handling difficulties in the 
take-off equipment. The maximum screw speed possible 
can only be determined by experiment. Each resin will 
differ. Take-off speed is adjusted to obtain the average 
transverse gage desired. If water is being carried over, 
engage the pinch rolls, and, if necessary, start the air 
knives. 

Profile adjustment is essentially the same as for cast- 
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Fig. 2: Sheet take-off 


ing roll film and sheeting, previously covered. However, 
melt temperatures may be in a high region where the 
viscosity-temperature curve is flat. Under this circum- 
stance the zone temperature control does not function 
well. 


Take-off and wind-up adjustments 


When the operator gets a free moment there are sev- 
eral take-off and wind-up adjustments necessary. Trim 
and slitting knives should be engaged and finished 
widths measured. Tension should be kept low enough 
to prevent wrinkling but high enough to prevent tele- 
scoping of the winding roll of film or sheeting. It may 
be necessary to have separate tension zones in the take- 
off. If any antiblocking compound is applied to the sheet 
surfaces, this equipment should be turned on and ad- 
justed for proper powder delivery. Flame treating or 
corona treating equipment should also be turned on if 
required. 

If the extruder is equipped with a valve, its setting 
should be checked by looking for timewise gage bounce, 
color streaks, rough surface, etc. These symptoms indi- 
cate a higher pressure is needed. Don’t use more pres- 
sure than is needed as it may raise the melt tempera- 
ture or may make material back up in vented extruders. 


Operations while running 


In a perfectly designed line, the operator need only 
feed the extruder, take off the product, and dispose of 
the trim. Because perfection can not be realized, the 
following items should be monitored during produc- 
tion. This will keep scrap and poor quality to a mini- 
mum. 

Gage control: A quality control system for inspecting 
gage should be set up. The frequency of inspection is 
dependent upon the statistical process stability and the 
degree of perfection required. As drifts in gage profile 
and gage timewise are observed, normal adjustments 


Fig. 3: Water bath take-off 
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should be made. Large changes should be suspect. They 
usually indicate failure of a piece of equipment. 

If gage drops continuously over a period of time, it 
indicates the screens are becoming plugged. At some 
point the machine will have to be stopped and the 
screens changed. (Plugged screens can also be noticed 
by a creeping rise in back pressure.) 

Instrumentation: Readings should be made periodi- 
cally of all instruments. These should be recorded. Any 
large drifts or sudden changes should be investigated. 

Appearance: The operator should be charged with 
the responsibility of watching sheet appearance. Things 
to look for are: lines, holes, surface defects, contamina- 
tion, etc. Product color should be checked as soon as 
possible after the start-up, especially for resins con- 
taining very little pigmentation. Changes in basic resin 
color show up more often in these cases. 


Color changes, shutdown, and cleanout 


Color changes are most conveniently made by good 
production scheduling. A clean machine should be 
started on crystal or white (very heavily pigmented 
white excepted). When these are finished, a light color 
should be run. Successively darker colors should follow, 
preferably in the same hue or just one step removed. 
It is possible also to work back up from dark colors to 
light ones. 

The above type of color change is simply accom- 
plished by letting the first color run out of the hopper 
(so the screw is visible) and replacing it with the new 
color. Obviously, scrap is made until the change is com- 
plete. Do not wait for the very edges to change colors 
as this usually takes hours. The edges will be removed 
with the trim. 

Dark greens and blues will be hard to flush out. 
Black will be practically impossible. In these cases, it 
is usually more profitable to shut down, without wait- 
ing for cooling, and clean all resin from the screw 
and die. If possible, the die should be replaced with a 
clean one. This saves downtime while the old one is 
cleaned. 

For shutting down, the process is relatively easy. 
Simply turn off die, gate, and extruder heats. Turn 
screw speed down low and continue to extrude while 
the equipment cools. During this time, withdraw melt 
thermocouples from the flow path. When the screw 
current becomes excessive or the product shows obvious 
signs of being cold, shut the screw off and then turn 
everything else off. 

For very heat-sensitive resins, it will be necessary to 
clean the equipment immediately. Otherwise degrada- 
tion may proceed to carbonization. 

Extruder cleanout can usually be accomplished by 
opening the gate and feeding clear material through the 
extruder. It is desirable to have the heats low at this 
time. 

When a new resin, not compatible with the previous 
one, is to be run next, the extruder screw should be re- 
moved and thoroughly cleaned. 

Dies can be cleaned in two ways. They can be opened 
while still warm or they can be allowed to cool to form 
a solid resin slug. In the former method, it is necessary 
to remove the molten resin with scrapers, etc. In the 
latter method, the die is reheated to melt the surface 
of the slug. It is then opened and the slug removed. 

The last traces of plastic on the die can be cleaned off 
by soft copper mesh or other mechanical means while 
the die is warm. If the die is hardened and also chrome- 
plated, a wire brush can be used. However, these 
methods are tedious, do not generally produce really 
clean equipment, and are destructive to surface and 
dimensions. 
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A molten salt bath is an alternate and efficient method 
for removing the last trace of resin from equipment. 
These baths save on both manpower required and 
equipment abuse. Before using this cleaning method, 
consult the salt vendors for use with your particular 


metal and plated surface. 


Dust is a hazard in a sheet or film extrusion depart- 
ment. It gets into the product via the hopper, or falls 
and sticks to the hot extrudate, or is attracted by static 
electricity. For these reasons do not cut paper cores in 
the extrusion room. Do not let trim or scrap grinders 
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In a few short years, polyethylene 
has become the prodigy and the 
workhorse of the packaging field. 
It can be extruded onto paper, 
paperboard, foil, cellophane, other 
films, and in combinations. It has 
excellent moisture barrier prop- 
erties, impermeability to most 
chemicals, heat sealability, low 
temperature flexibility, toughness, 
strength, and, above all, economy. 

From 1953 to 1960 the yearly 
industry volume for extrusion 
coating increased from 11 million 
to 33 million pounds. A prediction 
of another threefold increase from 
1960 to 1963 has already had some 
concrete justification. In 1959 
alone there was an increase to 
over 50 million pounds. 

Much of this optimism is based 
upon significant advances in ex- 
trusion coating technology, which 
have reached the commercial level 
during the past year. The latest 
coating equipment can run at 
speeds considerably higher than 
the old top limit of 500 ft./min. 
But until very recently there was 
no resin available that could take 
advantage of this speed. Standard 
materials presented problems of 
draw resonance and consequent 
lack of thickness control. 

The surging problem was am- 
plified many-fold in preliminary 
attempts to coat with high-density 
resins. The functional advantages 
of high density materials were 
well known—better barrier prop- 
erties, greater stiffness, better slip, 
abrasion resistance, to name only 
a few—but early resins could not 
be run at speeds anywhere near 
those required in commercial 
practice. And even at low speeds, 
the minimum coating weight was 
far too high. 

As a result of basic polymer re- 
~ *Union Carbide Plastics Co., Div. of Union 
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leak dust (enclose them if they do or relocate them). 
And above all, do not sweep the floor while production 
is in progress. Either vacuum the floors or sweep during 
shutdowns. Never blow pellets out of nooks with an air 
hose during production. Do keep hoppers covered when 


dust is flying while cleaning. 


WITH POLYETHYLENE 


search, a high-density compound 
is currently available which can 
be processed at rates higher than 
250 ft./min., and at coating 
weights as low as 6 lb./ream. 
There is also a low-density ma- 
terial which gives draw reso- 
nance-free performance at speeds 
of at least 500 ft./min., at coating 
weights down to 4 lb./ream. 
There have been other recent 
developments. New medium-den- 
sity compounds strike a balance 
between the desirable properties 
of high-density and those in 
which low-density have excelled 
—notably heat sealability and 
high production speeds; a purg- 
ing compound which allows clean- 
ing of extrusion equipment with- 
out interrupting production and 
job schedules; silicone rubber 
pressure rolls that allow a single 
roll to serve for all stock widths 
because of the ease of trimming; 
the nitrogen blanket techniques to 
help control the amount of oxida- 
tion polyethylene undergoes be- 
tween die orifice and chill roll, 
giving a marked improvement in 
heat sealability while maintaining 
good adhesion between the poly- 
ethylene and the substrate. 


Direct lamination 


The technique of extrusion 
coating consists of direct lamina- 
tion of an extruded molten flat 
film against the substrate as it 
passes between pressure rolls, and 
hence is sometimes referred to as 
extrusion lamination. Extrusion 
coating equipment is specialized, 
generally consisting of large, 
long-barreled, electrically heated 
extruders and flat film dies with 
heavy duty unwjnd and windup 
equipment. | 

Figure 1, p. 736, is a schematic 
view of the commercial extrusion 
coating operation. The substrate 


If more than a few products are to be fabricated in 
the extrusion department it will be wise to set up 
standard operating procedures. The effort required to 
accomplish this will be returned many times over in 
eliminating costly confusion. 


By FRED TITTMAN®* 


is passed between the nip of two 
rolls, where it comes in contact 
with the hot web from an ex- 
truder. Pressure is applied by the 
rolls to achieve the lamination. 
One roll is a water-cooled metal 
chill roll which solidifies the poly- 
ethylene. This roll is driven and 
draws the extruded film to the 
desired thickness. The other is a 
rubber surfaced pressure or 
“back-up” roll. After trimming, 
the coated stock is wound into 
rolls and usually slit to desired 
widths in a subsequent step. 

Commercial webs usually run 
3 to 6 ft. wide at web speeds 
ranging from 125 to over 500 ft./ 
min. and coating thicknesses from 
nomina] ” . to 2 mils. These gages, 
incideucally, represent coating 
weights of 7% to 29 lb. of poly- 
ethylene applied to 3000 sq. ft. of 
substrate. 

Production rates are limited 
primarily by the adhesion and 
drawdown performance of resins 
used. Commercial compound tem- 
peratures are usually in the range 
of 580 to 620° F. The temperature 
of the polyethylene as it contacts 
a fibrous substrate is very impor- 
tant, since adhesion is achieved by 
fiber “wetting” and mechanical 
bonding. Adhesion to smooth sub- 
strates such as glassine, aluminum 
foil, or cellophane is more of a 
chemical bond and depends upon 
oxidizing the surface of the poly- 
ethylene in the air gap. 


Functional advantages 

There are definite functional 
advantages of polyethylene which 
can be used to complement those 
of the substrate. For example, 
polyethylene on aluminum foil 
provides heat sealability and tear 
and puncture resistance; it also 
fills in the pinholes in very thin 
foils, making possible a flexible 
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Fig. 1: Schematic view of the commercial extrusion coating operation 


composite construction which has 
outstanding gas, moisture, and 
grease barrier properties for criti- 
cal applications. Polyethylene on 
cellophane adds heat sealability 
and toughness to the normal cel- 
lophane properties. 

As a paper coating, polyethyl- 
ene complements the reinforce- 
ment and ready printability of 
paper, while adding heat sealabil- 
ity, moisture impermeability, and 
good release characteristics. For 
example, as a moisture barrier 
in multiwall bags, 1 mil of low 
density polyethylene, compared 
with 30-30-30 asphalt laminated 
kraft construction, has less than 
one half the moisture vapor 
transmission rate. Release char- 
acteristics are highly desirable in 
packaging of items which tend to 
stick, such as frozen foods. 

Polyethylenes available for ex- 
trusion coating have controlled 
molecular weight, structure, and 


density designed to give optimum 
extrusion and product perform- 
ance. Low, medium, and high 
densities are available for extru- 
sion coating. They are respec- 
tively, 0.918 to 0.925, 0.926 to 0.940, 
and 0.941 to 0.965. Selection of a 
given resin is based on a balance 
of various factors. 

Of interest to coaters is a newly 
developed polyethylene resin of 
0.924 density. It permits faster 
coating speeds and lower coating 
weights, down to 4 lb./ream, than 
general purpose materials of 0.918 
density. Low-density resins pos- 
sess good heat seal and anti-curl 
characteristics. They can also 
serve as adhesives in the prepara- 
tion of composite structures and 
provide improved resistance to 
creasing and pinholing. 

Another important contribution 
in polymer development is a 
recently developed high-density 
resin. This material allows coating 





TABLE |: Resin density versus barrier properties 





Moisture Vapor Transmission Rates, 
g./24 hr./100 sq. in. 


(Coatings on 50 Ib./ream unbleached kraft) 





Coating weight, lb./3000 sq. ft. 7 


0.918 density 3.2 
0.930 density 21 
0.950 and 0.960 density 1.6 


Grease resistance, days to failure at 77° F 
(1.5 mil coating on 25 lb./ream pouch paper 








Peanut 
Grease or oil oil 
0.918 density 7 
0.930 density 41 
0.950 and 0.960 density 136 
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speeds of over 250 ft./min., and 
coating weights down to 6 lb./ 
ream. Other high-density resins, 
if used for extrusion coating, 
would require minimum coating 
weights of 20 Ib./ream, and would 
allow maximum speeds of only 50 
to 100 ft./min. These factors, of 
course, made high-density com- 
pletely impractical commercially. 

The moisture protection and 
grease resistance of high density 
polyethylene have already been 
widely publicized. Typical com- 
parative properties for different 
density grades are shown in Table 
I, below. Economies can be ef- 
fected through use of lighter coat- 
ing weights, as compared with 
normal density resins, to achieve 
equipment barrier protection. For 
example, in resistance to moisture 
vapor transmission, a 10 Ib. coat- 
ing weight of high density is 
equivalent to a 15 lb. coating of 
medium density or a 20 Ib. coating 
of low density. The high-density 
coating is well suited for use in 
shipment of hygroscopic materials 
by maintaining their dryness and 
free flowing characteristics. The 
oil and grease impermeability of 
the high density resin will be of 
benefit in packaging oily products. 

The greater heat resistance of 
high-density resins can be of 
value in sterilizable packaging 
applications. The improved slip 
and hardness are important per- 
formance advantages which mean 
much to consumer product and 
industrial packaging engineers. A 
lower coefficient of friction is 
beneficial in handling the coated 
products because they will feed 
more readily from a stack into 
automatic packaging equipment. 
Hardness is beneficial from the 
standpoint of reducing scratching 
and scuffing. The property combi- 
nation of higher heat resistance, 
good scuff and slip characteristics, 
and maximum barrier of this 
high-density coating will broaden 
markets for coated paper and 
paperboard packaging materials. 

A medium-density grade has 
the most suitable combination of 
properties for applications requir- 
ing good extrudability, imper- 
meability, heat resistance, and 
heat seal characteristics. For ex- 
ample, this type of medium- 
density resin is superior to low 
density in barrier and heat resist- 
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ance, yet it heat seals more easily 
than does the high density poly- 
ethylene material. 

The extrusion coating tech- 
nique of applying polyethylene as 
an adhesive eliminates the use of 
solvents, drying, recovery sys- 
tems, and fire hazards of solution 
coating. Extrusion coating is more 
versatile than calendering or hot 
melt methods in its ability to 


apply thinner coatings, and its 
greater latitude in useable poly- 
mer grades. Calendering allows a 
thickness no less than 2 mils be- 
cause of a tendency to form pin- 
holes in thinner gages. Hot melt 
methods cannot go below 1 mil 
because of thickness control diffi- 
culties. Extrusion coating, on the 
other hand, allows thicknesses 
down to 0.3 of a mil. 


COOLING EXTRUDED PLASTICS 
(CELLULOSICS AND POLYOLEFINS) 


Strength and appearance of ex- 
truded sheet, pipe, coated paper, 
and coated wire depend on proper 
cooling. When extruding a care- 
fully chosen formulation with a 
costly extrusion machine through 
a well designed die, it is more 
than reasonable that cooling be 
given adequate consideration. Al- 
though there are many techniques 
for cooling extruded thermoplas- 
tics, there are only a few basic 
principles. 


Acetate, butyrate, 
and propionate 

Cellulosics cooled evenly and 
uniformly produce extrudates 
that are noted for toughness and 
durability. Conversely, sudden 
chilling of the hot plastic often 
results in a brittle product. 

Air, water, and smooth metal 
surfaces are all used in cooling 
the different cellulosic extrusions. 
It is critical that the air be clean 
and free of entrained water, so 
as not to blush or mar the surface 
of the plastic. 

Chrome-plated steel rolls are 
used for cooling sheet, film, and 
film coatings. The first rolls are 
warmed to prevent shock cooling. 
Besides cooling the plastic, the 
rolls provide necessary support 
for the sheet or film as it is con- 
veyed to windup. Hot water is 
used for cooling butyrate rod and, 
sometimes, for cooling pipe. 

Pipe: Slow, uniform cooling is 
used in the production of quality 
pipe based on cellulosic materials. 

Extruded from a circular die, 
the soft hot pipe passes over in- 
ternal air rings attached to the 
inner circular die. Warm air, 180° 
F. at 5 to 20 ps.i., which blows 
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through these rings, both cools 
and supports the walls of the hot 
pipe. 

The pipe is then drawn through 
several brass outside sizing rings 
which circle the pipe. A second 
set of air rings is also located 
around the outside of the pipe, one 
immediately behind each of the 
brass sizing rings. 

Warm air is also used in the 
first outside air ring. The pipe, 
having then cooled somewhat, is 
blown by the remaining air rings 
with room-temperature air. 

Tough, top-quality butyrate 
pipe extruded from regranulated 
brittle pipe strikingly demon- 
strates the importance of proper 
cooling. When first extruded, the 
pipe turned out brittle only be- 
cause it had been allowed to chill 
in cooling; a tougher pipe was 
effected upon re-extrusion with 
gradual cooling. 

Film and sheet: Film or sheet 
extruded horizontally is cooled on 
chrome-plated steel rolls. Trav- 
elling over an “S” path, film goes 
over and around the first roll held 
at about 150° F. and around and 
under the second roll. This second 
roll, located below the first, is 
held at about 180 to 210° F. 

With the second “cooling roll” 
warmer than the first, any slight 
strains in the sheet are removed. 
For thicker sheet, both rolls are 
run a little warmer. No heat is 
applied to subsequent rolls over 
which the sheet comes to room 
temperature. The naturally glossy 
cellulosics are not generally cal- 
endered. 

Coated paper: Butyrate coated 
paper, an excellent grease barrier, 
is produced by extruding a hot 
film onto paper. The hot film con- 
tacts the paper just before being 


On polyethylene coated mate- 
rials, printability and glueability 
are often important commercial 
requirements. In order to print 
successfully on the polyethylene- 
coated surface, it must first be 
treated, either electrostatically or 
by the use of a gas flame, to 
make the surface sufficiently 
polar so that it will be able to 
retain inks. 


By HARRY M. MAHN* 


pressed between a chrome-plated 
cooling roll and a rubber roll. 

Good adhesion of plastic to pa- 
per depends on good penetration. 
For best penetration of the paper 
by the plastic, as much heat as 
possible should be retained in the 
hot extruded film. To this end, the 
die is placed as close to the paper 
as possible. The cooling roll, at 
80 to 150° F., contacts the plastic 
side of the coated sheet which 
travels around it. 

Preheating of the paper or post- 
heating of the coated sheet with 
steam rolls is sometimes used. 

Shapes: Shapes used for edg- 
ings present individual problems 
in the uniform cooling of their ir- 
regular cross sections. Until it 
cools and hardens, the soft, hot, 
extruded plastic requires careful 
support. It slides over thin, nar- 
row, 6-in. long copper tabs ex- 
tending from a rigid frame. These 
tabs are bent to provide maxi- 
mum support for the soft extru- 
date passing over them. The same 
tabs can be rebent many ways to 
support other shapes extruded 
from different dies. 

Warm air, at 180° F., blown 
through slender copper tubes at 
very low pressure, does the ini- 
tial cooling. Cooler air is used after 
the plastic has cooled down some- 
what. Uniform cooling of the en- 
tire section is achieved by bend- 
ing the copper tubing to direct 
most of the air onto the thicker 
sections of the extrudate. 

If the thicker sections cool 
slower than others, warpage will 
occur, while if they are cooled too 
fast, internal bubbles form. One 
technique sometimes used for an 
irregular shape is to extrude it 
double, cool it, and slit it in two. 

Rod: Rod is cooled with hot 
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water. Water, at about 160 to 
210° F., runs into the first section 
of a 20-ft. trough. The second and 
third sections are maintained at 
160 and 90° F. respectively. 


Polyethylene film 

Polyethylene, a crystalline res- 
in, produces the toughest extru- 
date when quickly cooled. Rapid 
quenching prevents the develop- 
ment of large crystals which pro- 
duce a brittle polyethylene. It is 
not as important for low-density 
resin as for the higher densities, 
however, since the branched 
molecules of the low-density ma- 
terial are not as prone to form 
large crystals. 

Film: Polyethylene film can be 
extruded as blown film tubing or 
as flat film. And flat film may be 
either cooled by chill-rolls or 
quenched in a water bath. The 
density of the resin, the proper- 
ties desired, and the use of slip 
agent determine which type of ex- 
trusion and cooling is to be used. 

Low-density polyethylene film 
with high impact strength is pro- 
duced by blown film extrusion. 
The tubular film is cooled with 
ambient air blown from an air 
ring located just above the die. A 
frost line appears around the bub- 
ble where the polyethylene be- 
gins to set. Tubular film exhibits 
the best properties when this frost 
line occurs very close to the die. 
This is achieved through rapid 
cooling. 

Further cooling occurs as the 
tubular film progresses from the 
die to the nip roll. Flattened at the 
top of the bubble, the film runs 
between the nip rolls—one rub- 
ber and one chrome-plated steel 
roll maintained at about 75° F. 
There is no limit to the height of 
the air bubble except the amount 
of film that the film itself can 
support. The thicker and faster 
the film is run, the higher is the 
air bubble required. 

Although not widely practiced, 
low-density polyethylene can also 
be extruded as flat film at rela- 
tively high rates. Both cooling 
methods produce low-density 
films with approximately the same 
properties. 

Medium-density film exhibits 
best gloss and clarity when ex- 
truded as flat film and cooled on 
chill-rolls. The first two rolls 
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around which the film travels are 
100 to 150° F. The third and fourth 
are about 95° F. and the following 
rolls about 60° F. Running the 
first rolls too cold causes pucker- 
ing and other difficulties, while 
running them too hot slows cool- 
ing and reduces clarity and gloss. 

Excellent appearance and 
strength are possible by quench- 
ing film in cold water at about 
75° F. This is only feasible for 
film not containing a slip agent. 
Since slip agents are hydrophilic, 
they attract water to the surface 
of the film and carry it out of the 
bath. When water-quench cooling 
is practiced, the die is brought as 
close to the surface of the water 
as possible. 


Polyethylene-coated paper 


Polyethylene - coated paper, 
which is so widely used in pack- 
aging, offers an effective moisture 
barrier. Adhesion of the film to 
the paper depends on both the 
temperature and degree of sur- 
face oxidation of the polyethyl- 
ene. The plastic penetrates the 
paper deepest when it is hot. How- 
ever, oxidation of the surface of 
the film through exposure to air 
also contributes to strong adhe- 
sion. Placing the film die about 
4 in. from the point of contact 
with the paper produces excellent 
results. At this distance the plastic 
loses very little heat, yet there is 
enough room for oxidation. 

The film first touches the paper 
just before the coated sheet is 
pressed between the cooling roll 
maintained at 75° F. and the rub- 
ber roll. 


Polyethylene pipe 
and coated wire 

Pipe: Polyethylene pipe is 
cooled in a trough of water at 
about 65° F. Whether forming the 
pipe with an inside mandrel, out- 
side mandrel, cooling sleeve, or 
sizing rings, the 25-ft. trough is 
brought as close to the die as pos- 
sible. Care must be taken not to 
cool the die with water from the 
trough. The clearance necessary 
for drawing down the plastic de- 
termines the distance needed be- 
tween the trough and the die. 

The water level is maintained at 
Y% to % in. above the pipe to pre- 
vent the pipe from being deformed 
by excessive pressure. 


Wire: Copper wire is coated 
with polyethylene as it passes 
through a cross-head die at 480 
to 580° F. The standard commer- 
cial rate for coating 22- to 26- 
gage wire is figured at 2000 ft. per 
minute. 

The coated wire runs in a 20- 
ft. trough where it is quenched 
with cool water at about 65° F. 
The water tends to be carried 
along with the fast-moving wire. 
To improve cooling, the wire is 
passed between sponges placed in 
the trough every 4 to 6 feet. The 
sponges remove the water that is 
carried along after its temperature 
has been raised by direct contact 
with the coated wire. By stopping 
this warm film of water at the 
end of each section, the cold water 
in the next section can make di- 
rect contact with the coated wire. 

Thick coatings must be cooled 
slowly for good adhesion and the 
absence of voids or pockets. If 
quenched too quickly, the outer 
surface would set first. The inner 
core, shrinking as it cools, would 
then separate from the wire. Slow, 
uniform cooling of the coated wire 
is achieved by running warm 
water, about 175° F., in the first 
section of the trough and cooler 
water further on. 

Preheating the wire improves 
adhesion chiefly by removing 
moisture, oily substances, or other 
foreign matter. 


Polypropylene 

Polypropylene materials are 
cooled and handled much the same 
as high-density polyethylene. 
Since it is even more crystalline, 
rapid quench becomes of utmost 
importance in avoiding a brittle 
product. 


General 


The above discussion illustrates 
several cooling techniques used on 
some extruded materials. In most 
cases the actual design of the cool- 
ing equipment will depend on the 
particular product and material to 
be extruded, and optimum cooling 
for each job will have to be de- 
veloped when starting up. How- 
ever, the several techniques 
mentioned can be applied to any 
material with the proper modifica- 
tion of operating speeds and 
temperatures to suit the material 
and shape being run. 
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AUXILIARY TAKE-OFF EQUIPMENT 


The following discussion covers 
various means of handling plastic 
extrusions in the post-cooling 
stage. The type of equipment 
varies according to the product 
which can be divided into sev- 
eral major groups: 1) Pipe and 
profile extrusion; 2) Film and 
blown tubing; 3) Sheet; and 
4) Blow molding. 


Pipe and profile extrusion 


After being cooled, the pipe or 
profile section is drawn away from 
the die by means of a conveyor or 
a caterpillar pull-off. Normally if 
the section is small and relatively 
flat, a conveyor would be quite 
suitable for this purpose. How- 
ever, if the section is circular and 
relatively large, it would be 
necessary to use a _ caterpillar 
pull-off to prevent deforming the 
extruded product. A caterpillar 
pull-off would also be necessary 
if a large degree of pull is re- 
quired without any slippage. 

Cutting of the extruded part 
may be achieved by a stationary or 
traveling shear. If the part is rigid 
it is usually cut to length by means 
of a traveling saw or shear cutter 
(guillotine-type). In determining 
whether it is possible to dispense 
with a movable or traveling cut- 
ter, it must first be determined 
whether: a) The part is flexible; 
b) The part, although rigid, can 
be allowed to sag, thereby making 
up for momentary stoppage dur- 
ing cutting; and c) Surface speed 
is sufficiently low, thereby not 
accumulating excessively during 
momentary stoppage. 

If any of these three points are 
met, a traveling cutter can be 
omitted in favor of a stationary 
one. However, in the extrusion of 
high impact polystyrene sheet, it 
is recognized practice today not 
to use a traveling shear cutter, 
Most extrusion lines of this type 
have a guillotine-type cutter with 
a very rapid cutting action. 

Flexible sections are usually 
taken up on reels by units that 
traverse the section, in order to 
obtain a uniform lay on the reel. 
These take-up units range from 
windups that use a Dancer roll 
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for tension control to windups 
that use constant speed motors 
with a friction clutch or friction 
belt arrangement. This is regu- 
lated so that the amount of slip- 
page increases as the roll builds 
up, thereby maintaining approxi- 
mately the same tension. 

Flexible pipe is usually coiled 
by means of relatively simple 
coiling devices which are com- 
mercially available. These coil- 
ing devices consist essentially of 
a large wheel with spokes, each 
of which has projecting arms that 
serve to determine the diameter 
of the coiled pipe. These parts are 
adjustable so that the size of the 
coils can also be changed at will. 


Film and blown tubing 

The primary concern is to wind 
up the extruded film as quickly 
as possible with as short an un- 
supported span as possible; other- 
wise, serious wrinkling may occur. 

If the film is extruded into a 
water trough, a pair of pinch rolls 
set about a horizontal axis should 
be provided to minimize water 
carry-over. An air jet or air knife 
can also be used for this purpose. 

The next step would be edge 
trimming or slitting, since a bead 
usually builds up on the edge of 
the web. This applies whether the 
film is extruded into a water bath 
or onto casting rolls. 

In the cast of blown tubing, it 
may be desirable to separate the 
tubing into two sheets by slitting. 
There are a number of accepted 
ways to accomplish this, including 
shear slitters, razor blade slitters, 
and air-loaded score cutters. 
Razor blades can be used either 
against a freely supported web 
or, in turn, against an anvil 
roll, The trim removal can take 
place either by using a Venturi 
principle in conjunction with a 
centrifugal blower or by winding 
the trim onto a spare winder roll. 
If wrinkling is anticipated, ex- 
panded rolls are usually provided 
for. From that point on, the film 
is taken to the wind-up station 
which can either be a center 
winder or a surface winder. 

The center winding station must 
be used in conjunction with a 
Dancer roll arrangement or some 
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‘form of torque motor in order to 


slow down the angular velocity 
of roll as the diameter builds up. 
This process is, of course, un- 
necessary with the surface winder. 
It is felt, however, that additional 
flexibility in winding can be at- 
tained by the center winder and 
that a wider range of varying ten- 
sions can be accomplished in this 
manner. This is especially im- 
portant when rolls have to appear 
flat, even though there may be 
very small, but nevertheless cu- 
mulative, gage bands. Normally, 
it is a common practice to provide 
two wind-up stations in handling 
a single web so that quick change- 
over from full to empty roll takes 
place without undue loss of film. 


Sheeting 


Heavy gage sheet is usually ex- 
truded into a cooling and polish- 
ing roll unit. After the sheet 
emerges from the cooling and pol- 
ishing roll assembly by way of a 
set of pull rolls, it is then taken 
through a guillotine-type shear 
cutter to the stacking unit. There 
are a number of commercially 
available shear cutters which are 
fully mechanized at a pre-deter- 
mined length. 

A stacker then carries the cut 
sheet away on tape conveyors, 
which also accelerate it in order 
to take it out of the way of the 
oncoming sheet. When it reaches 
the end of the stacker it trips a 
limit switch, which clears all 
members and allows the sheet to 
drop through onto a pallet for 
further handling. 


Blow molding 


Because of the great variety of 
blow molding equipment in use at 
this time, it would be difficult to 
recommend specific material han- 
dling methods. It is the intent of 
the writer to create awareness of 
the need for well planned conveyor 
systems for large installations. In- 
cluded would be turret finishing 
stations for reaming or other post 
blow molding finishing operations. 
It would be almost impossible to 
discuss automation of removing 
products from a blow molding unit 
since there are so many different 
units available. 
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Check list of defects and causes in: 


Extruded plastics parts 


ABS POLYMERS 


Defect: Lumpy or nervy product 
Possible causes 

(C1) Barrel temperatures too low 

(C0 Insufficient screen pack 

() Serew power inadequate 

(1 Too high output 


Defect: Voids or bubbles on surface 
Possible causes 

C2 Insufficient drying 

[) Stock temperature too high 

(—) Head or die temperature too high 


Defect: Surging or nonuniform 
dimensions 
Possible causes 

[) Improper screw 

(1) Stock temperatures too cold 

(0 Head temperatures too cold 

[] Improper spacing of sizing plates 
Uneven pull-off 


Defect: Poor weld line strength 
Possible causes 
() Stock temperatures too low 
[) Head temperatures too low 
[] Cooling of spider legs 


Defect: Brittleness 
Possible causes 
1) Stock temperatures too low 
[] Stock temperatures too high 
(1) High thermal or mechanical stress 


Defect: Low extrusion rates 
Possible causes 
() Improper screw 
[] Sereen pack too high 
(1 Die lands too long 


Defect: Excessive heat build-up 

Possible causes 

(— Screw too high powered 

[] Too much restriction in head or 

die 

C) Serew speed too high 

Defect: High thermal stress product 
Possible causes 

[) Insufficient LD. cooling 

(—.) Shock cooling on pipe O.D. 


CELLULOSICS 


Defect: Discoloration 
Possible causes 
() Compound temperature too high 
(—) Mechanical work done by screw 
toc severe 
{] Too much scrap being recycled 
[] Stagnation areas in either screw, 
gate, or die 
Defect: Die lines 
Possible causes 
(—-) Overheated die blades cause ex- 
cessive sticking of cellulosics 
polymers to steel 
[) Carbonized material in back of 
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the die blade or in non-stream- 
lined sections 
— Nicks or defects in the die 
Defect: Discontinuous lines 
Possible causes 
(- Extrudate not dry 
[) Extrudate temperature too high 


Defect: Drip marks 
Possible causes 
(—) Plasticizer will condense on over- 
hanging die parts and drip on 
product 
(—-) Leaking between die sections 


Defect: Holes, blisters, flow bands 
Possible causes 

1) Poor seals between the die and 
gate, or gate and extruder 

[) Breakdown of compound in areas 
of poor seal or poor streamlining 

0) Nicks, scratches or other surface 
defects restricting melt flow in 
small sections 

() Extrudate temperature too high 


Defect: Frosted surface 
Possible causes 
—-) Low die heat 


Defect: Surging 
Possible causes 
1 Poor screw design 
0) Variation due to malfunctioning 
instrumentation 
[) Screw wear 
0 Variation in pellet feed 
[) Variation in extrudate being re- 
cycled or large percentages of re- 
cycle 


Defect: Cross-lines 
Possible causes 
[) Take-off chattering 
(C0 In sheet or film cast onto a hot 
roll, lines may be caused by hard 
stripping 


Defect: Pit marks 

Possible causes 
(0 Localized contractions on contact 
with a cool surface of the take-off 


Defect: Smudge 
Possible causes 
() Condensation of plasticizer on the 
take-off supports 
(1) Bending and unbending of the 
extrudate 
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Defect: Frothing of extrudate 
Possible causes 
(] Excessive moisture in resin 
(0 Stock temperature too high at 
some point 
(1) Hold up in equipment 
streamlining) 


(poor 


(0 Hot spot due to faulty thermocou- 
ple (e.g., poorly located, broken, 
etc.) 


Defect: Roughness—aircraft hook-up 
wire jacket, etc. 
Possible causes 

[] Roughness of base wire 

[] Melt temperature too low 

0 Insufficient vacuum 

(1 High drawdown (in excess of 8:1 

based on cross-sectional area) 


Defect: Poor adhesion of nylon 
jacket 
Possible causes 
[] Drawdown ratio too high (in ex- 
cess of 8:1) 
C— Insufficient vacuum 


Defect: Longitudinal splits in 
finished jacket 
Possible causes 
[) Moisture or dirt on base wire 
[] Excessive moisture in resin 
[] Drawdown ratio in excess of 8:1 
C Insufficient vacuum 
1 Die design—insufficient welding 
(— Extrusion temperature too low 


Defect: Erratic feeding (surging) 
Possible causes 
[] Rear barrel temperature too cold 
[] Poor screw design (no metering 
section, channel too deep) 
C— Belt slippage in extruder drive 
[] Undercut feed section 


Defect: Pimples or bumps on surface 
of coating 
Possible causes 

[] Roughness of base material 

[) Moisture in base material 

[] Cross contamination of resin 

— Insufficient plastication of. melt: 
a) Extruder barrel too short; 
b) Poor screw design; c) Insuffi- 
cient screen pack 


Defect: High power requirement of 
extruder (high amperage) 
Possible causes 
[) Improper screw design: a) Solid 
nylon particles are wedged be- 
tween the land of the screw and 
the barrel wall—avoid the use of 
an undercut feed throat; b) Too 
deep a feed and/or metering sec- 
tion. Solid particles conveyed all 
the way to the screen pack cause 

plugging 

Barrel temperature too low 
Degraded material on the land of 
the screw after too many start- 
ups and shut-downs with polymer 
in the barrel 
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ENGINEERING AND METHODS 


POLYETHYLENE 


P/E FILM 
Defect: Low strength 
Possible causes 
(] Thin spot in film as extruded 
(] Excessive temperature and pres- 
sure in nip 
[1] Cold compound 
[1] Unequal orientation, excessive 
shrinkage in one direction 
Defect: Poor clarity 
Possible causes 
[1 Cold compound 
(1 Poor cooling 
(0 Wrong type compound 
Defect: Wrinkles 
Possible causes 
( Improper alignment of haul-off 
gear with die 
(0 Nonuniform bubble 
unequal cooling 
( Dragging or sticking to collapsing 
frame or rolls 
(1 Excessive caliper variation from 
die or cooling 


C Insufficient cooling 


Defect: Streaks or lines in film 
Possible causes 
(0 Dirty die lips 
(0 Weld or spider lines 
(C0 Material hold-up in die portions 
(—) Scratches from wind-up 
(1) Poor mixing in extruder 
Defect: Wide variation of film gage 
Possible causes 
[] Nonuniform temperature or fiow 
from die lips 
0 Nonuniform 
around web 


geometry, 


cooling across or 


P/E PIPE AND SHAPES 
Defect: Lines in machine direction 

Possible causes 

(—-) Hold-up in die portions 

(-) Dirty die lips 

C1) Weld lines 

Defect: Roughness 

Possible causes 

(-) Fisheyes or contamination 

(1) Water pock marks 

0) Air bubble pock marks 

(1) Cold compound 

©) Moisture 

C) Sticking to sizer 

0) Die too hot or too cold 

Defect: Weak strength 

Possible causes 

(1) Low compound temperature 

—) Weak weld lines 

(1) Low wall thickness or thin spots 

Defect: Varying diameter 

Possible causes 

(1) Material surging 

CL] Uneven take-off speed 

(0 Sticking to sizer 


P/E WIRE AND CABLE 
Defect: Roughness 
Possible causes 
(1) Cold compound temperature 


EXTRUSION DEFECTS AND CAUSES 


(] Poor mixing 
[1 Moisture 
(1) Fisheyes, contamination 
[] Poor die design, or cold die 
Defect: Voids, bubbles 
Possible causes 
[) Air entrapment by screw 
[) Moisture 
(—0 Contraction voids from too rapid 
chilling 
Defect: Low mechanical strength 
Possible causes 
[) Compound too cold 
C1 Insufficient conductor preheat 
Defect: Low electrical properties 
Possible causes 
[) Contamination 
(0 Poor colorants 


P/E SHEET 
Defect: Lines in machine direction 
Possible causes 
(0 Dirty die lips or stagnation in die 
or head 
(1) Seratched rolls 


Defect: Roughness 
Possible causes 
(1) Cold compound 
[] Poor mixing, screw channel too 
deep 
C1) Moisture in material 
Defect: Excessive caliper variation 
Possible causes 
[] Material surging 
[] Poor die adjustment, or die not 
clean 
0) Variation in haul-off speed 
Defect: Surface blemishes 
Possible causes 
(1 Moisture in material 
C) Sticking to rolls 
[1 Rolls too cold 


P/E EXTRUSION COATINGS 
Defect: Insufficient adhesion 
Possible causes 
(1) Low material temperature, leav- 
ing die 

—) Excessive draw distance 

(1) Coating precooled by air drafts or 
by sticking to chill roll before 
reaching substrate 

[J Presence of excessive size, lac- 
quer or oil on substrate 

Defect: Excessive caliper variation 
Possible causes 

(1) Material surging due to screw- 
speed variation or screw fouling 

1) Nonuniform die caliper 

—] Material drawing nonuniform 
from die, material temperature 
varying 


P/E MONOFILAMENTS 
Defect: Excessive strand breakage 
Possible causes 

(] Compound too cold 

[] Material or screw surging causing 
strand variation 

( Excessive orientation for the ma- 
terial 


() Contamination 
0) Nonuniform strand temperature 
during orienting 
( Uneven orienting speed 
Defect: Low strength 
Possible causes 
—) Insufficient orientation 
() Strands oriented too hot 
2 Insufficient annealing 


POLYPROPYLENE 


Defect: Pulsation of extrudate 
Possible causes 
(—-) Inadequate L/D ratio, less than 
16/1 
(1) Too low cylinder temperature 
profile 
[) Erratic feed and feed tempera- 
ture, bridging 
[] Screw temperature too high 
() Inadequate screw compression, 
less than 4/1 
(] Too short land area, less than 
20 or 30 to 1 
—) Nonstreamlined flow in throat or 
die 
C— Insufficient screen pack 
Defect: Poor surface 
Possible causes 
() Surface moisture on pellets or 
reground 
0 Short land length 
(—) Low stock temperature 
(] Improper screw design 
[]) Water marking 
Defect: Poor toughness 
Possible causes 
() Low stock temperature 
(—) Unbalanced orientation 


PTFE TUBES 


Defect: Folds or flaps in tube wall 
structure 
Possible causes 
(J Powder sheared, over-worked 
(—) Flash toward ram or between die 
and cylinder wall 
Defect: Blistering 
Possible causes 
(1) Too high cisying temperature 
() Entrapped moisture 
[) Entrapped air 
Defect: Partial internal splits 
Possible causes 
C— Insufficient deformation at 
mandrel 
(]) Temperature gradient across ex- 
truded tube cross-section 
Defect: Out of round 
Possible causes 
(1) Too much tension during drying 
and sintering 
[] Uneven quenching 
Defect: Scarred surface 
Possible causes 
(10 Dry spot in billet 
() Extruding below 66° F. transition 
temperature 
(0 High shearing of billet due to 
insufficient naphtha 
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2) Billets stored too long, causing 
loss of naphtha 
© Scratches or pits in die, cylinder, 
or mandrel 
Defect: Dark grey color 
Possible causes 
C] Tubing overheated during 
sintering 
Defect: Excessive fibering 
Possible causes 
( High shearing of billet due to in- 
sufficient naphtha 
D2) Billets stored too long, causing 
loss of naphtha 
[] Seratches or pits in die, cylinder, 
or mandrel 
Defect: Heavy dark or black 
splotches or streaks 
Possible causes 
[-] Carbon residues due to grease and 
oil 
[] Airborne lint or flecks from cot- 
ton gloves 
Defect: Curling to one side and 
iregular flow, including 
rippled extrudate 
Possible causes 
[] Uneven density in the preform 
[] Partial evaporation of naphtha on 
one side of preform 
[) Faulty centering at start of 
extrusion 
[] Faulty alignment of extrusion 
cylinder 
Defect: Uneven wall thickness 
Possible causes 
[] Faulty centering at start of 
extrusion 


Defect: Longitudinal splits 
Possible causes 
[) High shearing of billet due to in- 
sufficient naphtha 
Billets stored too long, causing 
loss of naphtha 
Hang-up of hard particles in die 
Too high drying temperature 
With small tubing (to % in. LD.), 
excessive flexing 
—) With larger tubing (1 in. ID. and 
up), too much lateral movement 
in drying oven 


O 
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Defect: Wavy, broken surface 
Possible causes 
Overworking powder before com- 
pcunding 


FLEXIBLE PVC 
Defect: Surface roughness 
Possible causes 
Stock too cold 
Insufficient work 
Tip too close to die 
Cold die (dull) 
Rate too high 
Defect: Porosity 
Possible causes 
[] Overheated compound 
(0 Trapped air or volatiles 
() Lew-compression screw 
(powder) 


oO 


oOoooo 
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(C) Compound not fluxing far enough 
back in machine 
Defect: Excessive strains 
Possible causes 
€ Drawdown at too low a 
temperature 
[1] Too much drawdown 
€) Cold conductor with thin wall 
C€ Coolant at too low a temperature 
Defect: Black specks, dark streaks 
Possible causes 
—) Overheated compound 
C1) Material caught in dead spot 
gradually flaking off 
() Material stuck to screw and 
burned 
C) Contamination 
Defect: Surging 
Possible causes 
Improper feeding in hopper 
Insufficient back pressure 
Inadequate screw cooling 
Tip too close to die 
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FEP RESIN WIRE 
COATING 
Defect: Surface roughness 
Possible causes 

Die temperature too low 
Melt temperature too low 
Resin velocity in die too high 
Improper die design 
Rough die surfaces 


jOO0 


JC 


f 


Defect: Coating not centered or not 
round 
Possible causes 

C) Die not centered 

—) Wire floating on quench water 
or contact with water not being 
made uniformly (uneven shrink- 
age) 

] Hot wire dragging over metal 

surfaces 

Improper die design 

Air gap too short 


0 


OO 


Defect: Poor adhesion 
Possible causes 
Insufficient vacuum 
Improper die design 
Contamination on wire 
Improper cooling 
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Defect: Pinholes, splits 
Possible causes 
Contaminated resin 
[) Too high draw ratio 
[] Stock temperature too low 
[] Contamination on wire or pri- 
mary coating 
Defect: Caliper variations 
Possible causes 
[] Stock temperature fluctuations 
[] Variation in speed of capstan or 
slippage of capstan 
Variation in extruder output 
Incorrect screw 
Insufficient vacuum 
[) Uneven wire payout 
Defect: Breaks in coating 
Possible causes 
(0 Too high draw ratio 
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Wire speed too fast 

(1) Vacuum too high 

[) Contaminated resin 

(—1) Stock temperature too low 
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Defect: Bubbling of extrudate 
Possible causes 

() Excessive moisture in resin 

C1) Entrapped air: a) inadequate 
back pressure; b) poor screw 
design 

C1) Melt temperature too high 

C) Melt spot due to faulty thermo- 
couple (e.g., poorly located, 
broken, etc.) 

0) Hold-up in equipment (poor 
streamlining) 


Defect: Weld lines 
Possible causes 
(] Poor streamlining of breaker 
plate, etc. 
() Adaptor (containing breaker 
plate) or die too hot 
() Differential flow around mandrel, 
etc.—poor mandrel design 


Defect: Reduced toughness 
Possible causes 

() Excessive moisture in resin 

[] Stock temperature too high 

(1 Hold-up time too long—extruder 
too large for the job 

[] Holdup in equipment—poor 
streamlining 

(1) Hot spot in adaptor or die 

() Frozen-in stresses—poor control 
of freezing process 

-) Excessive drawdown—orientation 

[] Use of poor quality regrind 


Defect: Erratic feeding (surging) 
Possible causes 
[) Rear barrel temperature too cold 
[] Too much water cooling in 
hopper zone 
[] Poor screw design—e.g., no me- 
tering section, channel too deep 
[] Belt slippage in extruder drive 
[] Improper cut of resin, e.g., regrind 


Defect: Fisheyes in film, bumps or 
pimples in shapes and tubing, etc. 
Possible causes 
[] Insufficient plastication of the 
melt: a) extruder barrel too short; 
b) poor screw design; c) insuffi- 
cient screen pack; d) output ex- 
ceeds machine capacity 

() Adaptor and/or die temperature 
too low—partially solidified ma- 
terial flaking off 

[] Dirty equipment 

(] Cross contamination of resin 

by Heuuatack Chemical Biv. U.S. Rub- 

ber Co.; on Cellulosics by Celanese . 


of America; on Nylon 610, PTFE, 
resin, and Nylon 6/6 by E. i. du Pont de 


Nemours & Co., Inc.; on Sy by 
Union Carbide Plastics; on Polypro vane 
on Fiexib' 


by Hercules Powder Co.; 
PVC by B. F. Goodrich Chemical Co. 


ENGINEERING AND METHODS 


Compression and transfer molding 


el molding was one 
of the first plastics processing tech- 
niques to be made available—and 
is still in popular use today. In 
simplified terms, the basic proce- 
dure consists of placing the mold- 
ing compound (generally pre- 
heated) into the open mold cavity, 
closing the mold, and then apply- 


THERMOSET MATERIALS HANDLING 


jn presenting the material han- 
dling techniques used for thermo- 
setting materials, we must recog- 
nize the impossibility of defining 
techniques which would be exactly 
suitable for the myriad of mate- 
rial handling problems which exist 
in the industry. Our objective here 
will be to discuss techniques used 
by larger custom molders. 


Receiving 


As a rule, most suppliers of ther- 
moset molding materials supply 
their compounds in a variety of 
containers, the choice of which 
can usually be made by the molder. 
The most common containers are 
the 50 Ib. paper bags or 200 and 
250 Ib. drums. In some instances, 
materials can also be purchased in 
1000 Ib. pallet boxes and 10,000 Ib. 
rubber bags. Still another common 
container is the 50 Ib. polyethylene 
bag in a cardboard box for mois- 
ture-sensitive materials. 

Due to many reasons, such as 
ease of handling, less segregation 
of coarse and fine materials dur- 
ing shipment, the high percentage 
of small poundage orders, etc., the 
50 Ib. paper bag is the most widely 
used. However, in planning ware- 
house space and facilities such as 
racks, fork trucks, and other han- 
dling equipment, it is well to plan 
in terms of a basic weight and size. 
Since most custom molders handle 
both thermoset and thermoplastic 
materials, probably the best com- 
mon denominator is a cube approx- 
imately 4 ft. by 4 ft. x 36 in. high 
figured at 1000 pounds. 

This basic size and weight would 
encompass the following units: 1) 


*Haveg Industries, Inc., Taunton Div., 336 
Weir St., Taunton, Mass. 


ing heat and pressure (through a 
downward-moving force plug) to 
the material until it softens and is 
forced to fill the mold cavity. In 
the closed mold, the material un- 
dergoes a chemical reaction that 
cross-links the polymer chains 
and thus hardens into a perma- 
nent shape. 


twenty 50 lb. bags on a 4 x 4 pallet; 
2) five 200 lb. drums on a 4 x 4 
pallet; 3) four 250 lb. drums; or 
4) 1000 Ib. pallet boxes of thermo- 
plastic materials. 

The average custom molder is 
faced with handling a large total 
volume of material but due to the 
many types, colors, flows, etc., the 
quantity of any one specific type 
may be relatively smail. For eco- 
nomical handling under these 
conditions, three items are indis- 
pensible. The first is a lowered pit 
or elevated dock to bring the truck 
on RR carbed level with the floor 
and enable fork truck equipment 
to be driven into the conveyance 
used. The second, of course, is a 
suitable fork truck unit or units 
usually equipped with a double 
mast to allow the unit to be driven 
into a 7 ft.-high truck body and 
still elevate to load to a rack 
height of 11 to 12 feet. The last 
provides suitable storage racks for 
economical use of floor space. 

The building, racks, and handling 
equipment should be designed as 
a package. Using our original as- 
sumption of the basic cube and de- 
signing around it, an ideal size 
rack is one with a 13-ft. span by a 
314-ft. depth made with I beam 
platforms for a 4000 lb. weight. 
Platforms are mounted between 
legs common to successive spans. 
The legs are usually box sections 
for rigidity with multiple holes 
drilled for mounting the platforms 
at various heights. A building with 
a 15-ft. ceiling or truss clearance 
lends itself to stacking the basic 
cube 4-ft. units high. The rack up- 
rights should be approximately 11- 
ft. high with 3%-ft. spacing be- 
tween shelves. 


COMPRESSION MOLDING: THERMOSET MATERIALS HANDLING 


By R. 


More recently, transfer molding, 
in which heat and pressure are 
applied to the material in a pot 
outside the mold, has been made 
available. 

The following discussion covers 
the various ramifications involved 
when using either of the two tech- 
niques. 


- BORCHERT* and R. R. MENARD* 


As mentioned previously, a fork 
truck should have a lowered mast 
height of not over 7 ft. and in this 
case, be able to elevate to 12 ft. to 
clear the top platform at 11 ft. with 
a 6-in. high pallet. Another tech- 
nique is to provide sufficient 
warehouse floor area adjacent to 
the dock to unload a complete 
truck or RR car with one type of 
equipment and use a second type 
for storing the material in the 
racks. By so doing, stand-up rider 
units with retractable forks and 
single masts are available which 
utilize a minimum of aisle space. 
In large installations, the savings 
in aisle space is sufficient to war- 
rant the unloading space adjacent 
to the dock which can be utilized 
in many additional ways. 

The building itself, to be eco- 
nomical, should be wide enough to 
locate at least a single rack along 
each wall with two islands of two 
racks each placed back to back and 
three aisles. In all cases, the build- 
ing should be heated so that stor- 
age temperatures are not too 
different than temperatures in the 
manufacturing area. If the storage 
area is not heated, condensation 
can be a serious problem when 
transferring cold material to the 
warm, humid atmosphere of the 
typical press room. 


Inspection 


By and large, most molders per- 
form no inspection on incoming 
materials except for the normal re- 
ceiving checks. on description and 
quantity. 

For critical jobs, orders to gov- 
ernment specifications, etc., one or 
more of the following inspection 
techniques may be employed: 1) 
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flow spiral or cup tests; 2) granu- 
lation; 3) color match; 4) moisture 
content; or 5) recertification by in- 
dependent testing laboratory. 

When we consider the import- 
ance of material quality to the 
molding operation, it does not seem 
that most molders have adequate 
inspection routines on incoming 
materials. 


Preforming 


Preforming is used for one or 
more of these reasons: 1) to meas- 
ure a given weight; 2) to facilitate 
handling; 3) to minimize loading 
space in molds; 4) to save material; 
or 5) to facilitate preheating. 

Inherently, a preforming opera- 
tion using numerous machines is a 
dusty operation and should be en- 
closed in a separate explosion- 
proof room. Where sizable quan- 
tities of light-colored materials are 
to be preformed, it is often desir- 
able to have a second area with one 
or more machines isolated for light 
colors. 

Since all preform machines are 
gravity fed from rather small hop- 
pers mounted at the top elevation 
of the press, a good practice is to 
build a balcony over the machine 
area with large hooded and ex- 
hausted hoppers supported directly 
over each machine at the balcony 
floor level. Material is then gravity 
fed to the smaller machine hopper 
by a canvas or rubber sock. Large 
overhead hoppers should have at 
least a 45° bottom slope and be 
equipped with suitable vibrating 
equipment. Many hoppers have 
been equipped as blenders to mix 
the fine and coarse particles which 
have become segregated during 
shipment. This problem is more 
pronounced with drum than with 
bag shipment and, of course, is pro- 
portional to the distance shipped. 
A simple solution is a barrel roller 
which can be used as the need 
arises. 

With a balcony arrangement, 
material in the original containers 
can be loaded on four-wheel 
trucks, carried by elevator to the 
balcony and dumped into the 
hoppers in sizable quantities. An 
alternate to this method is to con- 
vey material from hoppers in the 
warehouse directly to storage 
containers over the preform ma- 
chines. Several air conveyors have 
been devised which are practically 
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self-cleaning and therefore suit- 
able for even small lots of ma- 
terial. 

Preforming machines are com- 
mercially available in a variety of 
types and sizes ranging from 10 to 
275 tons. Weight control is accom- 
plished by volume loading. In gen- 
eral, these machines may be 
classified and evaluated as follows: 


1) Eccentric on crank types (10 
to 60 tons) 
Good weight control 
Low maintenance 


Will not readily handle impact 
grades 


2) Reciprocating presses (20 to 200 
tons) 
High output 
Good die space 
Poor on bulky and 


impact 
grades 


3) Horizontal hydraulic presses (50 
to 275 tons) 

Large volume 
weight 

Good die space 

Will handle some impact ma- 
terials 

o— density and pressure con- 
tro 

Lower output without more ex- 
pensive multi-cavity dies for 
smaller sizes 


4) Rotary machines (2% to 100 
tons) 

Large volume capacity in num- 
ber of preforms 

Good density 

Limited to round dies 

Requires large number of 
punches and dies 


A combination of the various 
machine types is used by the large 
molder to cover a wide variety of 
conditions. 

Although most molders have 
made many attempts to standardize 
dies, the average shop still main- 
tains a relatively large selection. 
Today with the extensive use of 
dielectric preheating, the rectan- 
gular die with rounded corners is 
very popular. The reason for this, 
of course, is the uniform dimension 
obtained when placed on edge. 
In order to preheat a multiple pre- 
form load uniformly, all preforms 
must be the same height. The 
same principle applies from load 
to load. This shape is also ideal for 
heavy durable preforms. The die 
is comparatively inexpensive to 
make and, with proper propor- 
tions, facilitates good load dis- 
tribution in the mold. 

The standard round preform 
with flat faces or beveled edges is 
probably the most common. The 
breakage and loss of weight 
through handling is negligible and 


capacity in 


the dies are the least expensive to 
build and operate. However, round 
preforms are not as well suited for 
preheating. When preheating 
round preforms, it is desirable to 
use only one preform per load. In 
multiple cavity molds, this is im- 
possible, and the pills should be 
placed flat on the preheater plates 
rather than stacked up where the 
height differentials can multiply 
and cause even greater lack of uni- 
formity in preheating. As the die 
becomes worn sharp, flash-like 
projections of material are thrown 
up around the periphery which also 
tend to distort the field between 
the preheater plates and, since it is 
a point of high intensity, to cause 
burning. Many molders taper the 
edges with a 30° angle with a 
small flat at the circumference for 
die wear. 

Many molds require preforms of 
special shapes because of pin place- 
ment and configuration. In some 
cases, making the preform as 
nearly as possible to the shape of 
the molded part will reduce flow 
and allow the use of materials 
which shorten cures and improve 
finish. If this technique is em- 
ployed, precautions should be 
taken to make certain there are no 
unvented pockets to trap gasses or 
that the flow is from these pockets 
to the flash line. 


Making the preform 


In the actual making of preforms, 
the two important factors are 
weight and density. With good 
equipment and proper operation, 
the weight of general-purpose ma- 
terials should be held within 2 per- 
cent. Density is controlled by the 
pressure and, in general, no more 
pressure than that required to 
make a dense enough preform for 
easy handling should be used. In 
starting a machine, it is good prac- 
tice to back off the pressure and 
approach the final pressure slowly. 
This will increase punch life and 
not subject the machine to undue 
pressures and wear. In setting up 
dies, it is desirable to first turn the 
machine over by hand to check die 
alignment and prevent damage to 
punches and overloading or jam- 
ming the machine. Hydraulic pres- 
sure equalizers are available for 
mechanical preforming presses in 
order to insure uniformity of 
density. 
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Since the density of a preform 
affects the rate of preheating, a 
good practice is to set up a stand- 
ard hardness for a given job and 
actually check the preform hard- 
ness. This minimizes the need for 
readjusting preheaters as the gran- 
ulation varies or each time a new 
run of pills is received on a long- 
running job. Also, if a job is set 
up by a specification sheet, the 
preheater time and current will 
come close to the right tempera- 
ture. Rubber hardness testers can 
be used for this control. One 
which is frequently used is the 
Shore instrument with a “D” 
scale. The actual hardness value 
used is not as important as the 
fact that the preforms should not 
vary appreciably from pill to pill 
or batch to batch. 

In larger installations, preforms 
are normally dropped from the ma- 
chines into pails or tote pans and 
moved by gravity roller conveyors. 
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COMPRESSION AND TRANSFER MOLDING 


Most of the information pre- 
sented below is based on molding 
of phenolics; however, the prin- 
ciples involved and the effects 
of processing variables apply in 
general to all thermosetting ma- 
terials wherein cure or poly- 
merization takes place simul- 
taneously with molding. Other 
typical thermosetting resins which 
can be molded using compresssion 
or transfer include melamine- 
formaldehyde, urea-formaldehyde, 
alkyds, and epoxies. 

In compression molding, com- 
pound in powder or preform shape 
is loaded directly into a hot cavity 
at an average temperature of 340° 
F. Hydraulic pressure of 2000 to 
10,000 p.s.i. is applied, causing the 
material to flow and fill out the 
entire cavity. 


Selecting molding pressure 


The required compression mold- 
ing pressure depends upon: 1) the 
type of material to be molded; 2) 
conditioning and pre-heating of 
material prior to molding; 3) mold 
temperature; 4) the design of the 
part; and 5) the design of the 
mold. Usually, semi-positive and 
“Supervisor Sales Engineering, Molding Com- 


pounds, Durez Plastics Div., Hooker Chemi- 
cal Corp., North Tonawanda, N.Y. 


Storage of preforms always pres- 
ents a problem. Very few racking 
systems efficiently store the variety 
of containers used without exten- 
sive handling equipment. As a gen- 
eral rule, nesting-type containers 
or covered buckets are used and 
stored directly on the floor to a 
height suitable for manual stack- 
ing. Although it is not the most 
economical, many molders make 
sufficient preforms to complete 
short orders and stock about a 
three to four day supply on con- 
tinuous orders. It is desirable to 
use covered containers to prevent 
contamination and reduce mois- 
ture absorption. 

It is common practice to service 
the press room manually with four 
wheel trucks. The frequency of 
this service depends on the floor 
space available adjacent to the 
molding presses but normally, 
twice daily should be sufficient. 
The return of unused material 


subcavity “one filling space” molds 
require higher pressure than flash 
or positive molds. 

Various methods are used to 
calculate the required molding 
pressure. The basic figure is 2000 
to 3000 p.s.i. on the mold land 
projected area. This pressure is 
considered sufficient to mold an 
object using general-purpose ma- 
terial in “as is” condition up to 
1 in. in depth. The pressure re- 
quirements for extra depth should 
be progressive. However, since 
deep parts are seldom molded 
from material “as is,” an average 
of 700 p.s.i. is added for each addi- 
tional inch of depth. For example, 
a box 3 by 3 by 1 in. deep is to be 
molded with %-in. mold land 
surface. The molding area will be 
10.562 sq. inches. Multiplying by 
3000 p.s.i. gives 31,687 lb. as the 
force required per cavity. The 
same size box, but 4 in. deep, 
would require 2100 p.s.i. additional 
per sq. in. to mold the extra 3-in. 
depth. The total required force per 
cavity would be 5100 lb. x 10.562 
sq. in., or 53,866 pounds. 

When using high-frequency 
preheated material, the added 
pressure for each additional inch 
of depth is reduced and the pres- 
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from the molding floor for regrind- 
ing and preforming is important 
and should be done on a regular 
basis to prevent contamination or 
possible spoilage. 

Many other methods and tech- 
niques can be described for ap- 
proaching the various aspects of 
thermoset material handling prior 
to preheating. The foregoing is only 
a brief description of some of the 
techniques used by custom 
molders. Many captive operations 
are able to realize more economies 
through extensive material han- 
dling equipment for continuous 
production on single or limited 
products. The average custom 
molder spends considerable money 
annually in material handling labor 
which is often unidentified. The 
problem is not simple due to the 
short run and job shop aspects, but 
many economically sound improve- 
ments can be made at extremely 
moderate cost. 


By EDWARD F. BORRO, SR.* 


sure on a projected area is also 
reduced. For example, when 
extra-soft material is preheated 
to approximately 260° F., only 
1000 p.s.i. is required on the pro- 
jected land area; the pressure 
allowed for each inch of depth 
should be progressive as follows: 
first 4 in. of depth, 100 p.s.i. for 
each in. of depth; second 4 in. of 
depth, 200 p.s.i. for each in. of 
depth; third 4 in. of depth, 300 
p.s.i. for each in. of depth; fourth 
4 in. of depth, 400 p.s.i. for each in. 
of depth. For simplification, one 
can use an average figure of 250 
p.s.i. for each additional in. of 
depth. 





TABLE |: Molding pressures for 
various phenolics 








A.S.T.M. 
molding Molding 
index pressure, 
Grade D-731 p.s.i. 
Very hard 20,000 5,260 
Hard 13,000 3,500 
Medium 10,000 2,630 
Medium soft 8,000 2,100 
Soft 6,700 1,760 
Very soft 5,000 1,330 
Extra soft 3,600 960 
Extremely soft 2,500 660 
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TABLE Il: Effect of temperature 
on flow and pressure 











Mold 

Mold Flow closing 

temp. Material time pressure 
°F. sec. p.s.i. 
270 as is 43 1,315 
320 as is 27 1,580 
340 as is 21 1,970 
370 as is 10 2,450 
320 preheated 10 800 





These pressure recommenda- 
tions are only applicable to parts 
which have a solid bottom. In the 
event that an opening is to be 
molded in the bottom of the part, 
it is necessary to increase the 
pressure up to 50%, particularly 
if the mold construction is such 
that a thin cut-off is used over 
the entire opening area. Pressure 
requirements can be somewhat 
reduced when a part is being 
molded with a through hole, and 
the force can be recessed from 
0.015 to 0.045 in. in depth up to 
approximately % in. within the 
cut-off edge. When this relief 
procedure is used, only 25% more 
pressure is necessary than for an 
object which has a solid bottom. 


Phenolic and other thermoset- 
ting molding materials are pro- 
duced in various plasticities, also 
referred to as “flow”; hence, with- 
in certain limitations, material can 
be selected to fit the job. A.S.T.M. 
Method D-731 can be used to de- 
termine molding index and the re- 
quired molding pressure. Table I, 
p. 745, illustrates the range of 
phenolic grades produced. 

The molding pressures in p-s.i., 
given in Table 1, are the mini- 
mums required to close the 
A.S.T.M. cup mold on material in 
“as is” condition. The range of 
closing time at these pressures de- 
pends on the type of material and 
is generally between 26 and 40 
seconds. For production design 
purpose and reasonably short 
mold-closing time, at least 50% 
above the stated minimum pres- 
sures should be allowed. For high- 
frequency-preheated material, the 
molding pressure in p.s.i. can be 
used as per Table I, or even some- 
what lower if the molding equip- 
ment is fast-operating. 

High-impact types of material 
require an average of 50% higher 
molding pressure than the gen- 
eral-purpose types. This basic 
recommendation applies to mate- 





rials with impact above 0.6 ft.- 
pounds. Generally, it is practically 
impossible to operate a mold on 
high-impact materials with bulky 
fillers and retain a thin fin cut- 
off, because the thickness of the 
filler itself is very often in excess 
of 0.005 inch. When high-fre- 
quency preheating is used, pres- 
sures can be at least 30% lower; 
however, the fin cut-off may not 
be reduced because of the filler, as 
previously mentioned. 


Mold temperature 


Mold temperatures are closely 
associated with molding pressure 
requirements. Generally, the mold 
temperature range is from 280 to 
380° F. The effect of various tem- 
peratures on the flow time and 
pressure is shown in the figures in 
Table II, left. 

Obviously, the lower mold tem- 
peratures allow the material to 
flow longer. Consequently, the 
mold closes at much lower pres- 
sures. Using 2500 p.s.i. for all of 
these temperatures, the closing 
times are as shown in Table III, 
left. Previously mentioned pres- 
sure calculations are based on 320 
to 340° F. mold temperature range. 


Curing time 


A combination of high mold 
temperature and _ hard-flowing 


TABLE Ill: Flow time at 2500 p.s.i. materials produces astoundingly 


fast curing results. For example, 





Mold temp., °F. Material Flow time, sec. note the results of curing tests, as 
270 as is 25 conducted on a cup molded of 
320 as is 18 general-purpose wood flour-filled 
340 as is 16 phenolic, shown in Table IV, 
370 as is 10 left. The results on the hard ma- 
320 preheated 2 


terial are unquestionably the best 
in each instance, with highest re- 
duction in cure on the cold powder 
load. The advantage of the hard 
material is reduced in the high- 
frequency pre-heated powder and 
preforms. Hard cold powder is not 








TABLE IV: Curing times for general-purpose phenolic 





Compression cures ————— 














Preheat Mold ———— Cup mold —————— ma nagar 
Material temp. temp. Hard Med. Soft recommended for parts with intri- 
ee: cate pins and mold details because 
°F. °F. Curing time, sec. _ _ of possible mold damage. The 
Cold powder aimee 310 90 110 135 greatest curing time advantage is 
‘ y re 330 85 105 125 obtained on high-frequency pre- 
mar 380 80 100 115 heated preforms and high mold 
5) . ——- 365 70 95 105 
R. F. powder 240 310275 15 85 Re sapere 
” ” ” 330 65 70 15 The allowance of surplus mate- 
” r 350 55 60 65 rial for flashing has a definite bear- 
“ - . 365 50 55 60 ing on the efficiency of molding 
R. F. preforms 260 310 55 60 65 cycle. Table V, p. 747, shows the 
- 7 i oa = - ~ results obtained on 2, 5, and 10% 
, ie ad 365 30 35 0 allowances. Close control of ma 


terial charge not only saves ma- 
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terial, but press time as well. 
Minimum allowance for flash and 
close weight control can save up 
to 20% of production time per part 
cycle. 


Shrinkage 

Molding shrinkage is the differ- 
ence between dimensions of the 
cold mold and of the molded 
article when measured at room 
temperature. In general, shrink- 
age varies with type of material, 
plasticity, molding pressure, and 
moisture content, and is deter- 
mined in accordance with the 
A.S.T.M. D-955 method. Some 
manufacturers differ slightly in 
respect to molding procedures for 
the various plasticities to obtain 
more precise and reproducible re- 
sults. In general, compression 
molding shrinkage problems are 
not too great if reasonable care is 
exercised in pressure selection for 
specific plasticities, mold design, 
and storage of material. A den- 
sity-test mold measuring 1.000-in. 
dia. and 1.0015-in. length at room 
temperature, illustrates the results 
obtained on general-purpose phe- 
nolic, soft material in “as is” and 
high-frequency-preheated condi- 
tion at various pressures (see 
Table VI, below). These results 
obviously indicate that, when the 
material is under compression at 
the higher pressures, growth of 
the part occurs after ejection from 
the mold. 


Transfer molding 


The introduction of pot-type 
transfer molding techniques in the 
early 1930’s was considered revo- 
lutionary; full advantage of this 
method of molding could not be 
realized, however, until adequate 
facilities for preheating the ma- 


made that there is greater dimen- 
sional accuracy and stability in 
parts produced by transfer mold- 
ing. In most instances this is not 
true. Greater dimensional and 
warpage problems exist in transfer 
than in compression molding. 
Most of the difficulties are gener- 
ally traced to improper pressures, 
gating, plunger speed, preheating, 
and insufficient air venting. With 
runners and gates which will 
allow the material to enter the 
mold in the most fluid state, parts 
will be produced with a minimum 
of strains, uniform density, and 
superior dimensional accuracy. 

The term “transfer molding” is 
used to identify the process of 
forcing or transferring thermoset- 
ting materials from a chamber 
into a closed mold under heat and 
pressure. As shown at A in Fig. 1, 
p. 748, the material is loaded into 
a chamber and hydraulic pres- 
sure of several thousand p.s.i. is 
applied on the chamber area. As 
the material reaches a semi-fluid 
state, it flows from the chamber 
through a sprue into the cavities 
as illustrated in position B, Fig. 1. 
The required transfer time de- 
pends on the pressure and also on 
the method of preheating the ma- 
terial prior to molding. For ex- 
ample, using phenolic materials at 
room temperature and a pressure 
of 15,000 p.s.i., 100 sec. is required 
to transfer 100 grams. The same 
material preheated by high fre- 
quency would require 6 sec. at 
4000 p.s.i. The time required for 
polymerization or curing after the 
material has been transferred is 
but one-third of the compression 
molding time. 





TABLE V: Effect of material 
allowance on phenolic 
molding cycle 

















Material Closing Curing Total 
charge time time cycle 
% sec. sec. sec. 
+2 14 46 60 
+5 16 49 65 
+10 19 56 75 
A more economical transfer 


molding method is with the du- 
plex ram illustrated in Fig. 2, p. 
749. The material is loaded into 
the chamber in the lower part of 
the mold and the main press ram 
is started in motion. This closes 
the mold. While the pressure is 
building up, the transfer ram is 
started in motion almost as a si- 
multaneous action. 


Clamping pressure 


In transfer molding, at least 
10% extra clamping pressure must 
be provided to prevent the mold 
from floating and flashing by the 
hydrostatic action upon comple- 
tion of transfer of the material 
from the chamber into the cavity. 
When an accumulator system is 
used, it is advisable to exceed the 
10% to compensate for the surge 
which is created by the fast travel. 

The ratio of clamping pressure- 
to-auxiliary ram pressure has al- 
ways been a major problem when 
selecting molding equipment. 
Ratios have ranged from as low as 
3-to-1 to as high as 8-to-l. A 
study of a number of present 
transfer molding jobs, as well as of 
many potential jobs, has revealed 





terials were developed. With the 


TABLE VI: Shrinkage measurements on phenolic moldings 
introduction of high-frequency 














heati ‘+ wee sib ; Measurements, Measurements, 
preheating, it beta possible to re- Shrinkage, Shrinkage, hot piece cold piece 
duce the molding pressures as Pressure length dia. length dia. length dia. 
much as * and reduce cure time ‘ we — 
by half. p.s.i. in./in. in./in. in. in. in. in. 

The greatest improvement in ——— General-purpose soft—‘“as is” condition, pills 
speed of production was realized 2000 0085 0080 1.001 999 993 992 
by combining high-frequency- 3000 0085 007 1.002 1.001 993 993 
pre-heating with plunger molding 4000 0085 007 1.002 1.001 993 993 
techniques. In some instances, this 6000 .0035 .000 1.005 1.007 998 1.000 
method of molding thermosetting = ——— General-purpose soft—high-frequency-preheated martina 
materials is almost as fast as injec- 2000 0075 0085 1.002 1.000 04 9815 
em macldin 5 teameanheedl f 3000 .0085 .006 1.005 1.002 993 994 
99 a samensateig 4000 0055 006 1.005 1.001 996 994 
similar part size. 6000 0055 006 1.006 1.002 996 994 


Repeated statements have been 
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Fig. 1: Basics of the transfer molding operation, showing material being loaded 
(left) and as it flows from the chamber into the mold cavities (right) 


a trend toward a ratio of 6-to-1, 
with the ratio of 5-to-1 following 
closely. Since this lower ratio is 
required at certain times, it 
would be well to standardize 


equipment at the 5-to-1 ratio and 
simplify the hydraulic equipment. 
For example, a press with a 3-to-1 
auxiliary cylinder ratio requires 
a larger-diameter ram. This re- 
quires a greater quantity of hy- 
draulic fluid, resulting in higher 
equipment cost. 

Assuming that a 300-ton press 
with a 60-ton auxiliary ram is 





TABLE Vil: Pressure vs shrinkage 





Shrinkage of 





purchased, a 4.38-in. diameter 

Plunger pressure, 5-in. dimension, iolinelien shetiiun eum tee vel 
ee a. This will supply 8000 p.s.i. transfer 
10,000 0.0084 pressure, which is the minimum 

8,500 0.0088 recommended for high-frequency- 

7,500 0.0095 preheated material. If 4.25-in. 

6500 0.010 preforms are used, quite a volume 

om pool of material can be transferred. In 

3.500 0.012 most instances, this volume of ma- 

2500 0.0124 terial is far greater than can be 


molded with 300 tons of clamping 








TABLE Vill: Mold shrinkage (transfer molding) of phenolic 





anno unger pressure, 9.36. 





3000 3750 6500 6750 10,000 
Impact bar, 
0.060 in. gate, 
shrinkage, in./in. 0.0128 0.012 0.0108 0.0094 0.0088 
0.030 in. gate 
shrinkage, in./in. — 0.0132 0.0124 0.0111 0.0091 
Tensile Bar, 
0.060 in. gate, 
shrinkage, in./in. —— — 0.0077 0.0076 0.0072 
0.030 in. gate 
shrinkage, in./in. — —.- —- 0.0081 0.0077 
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pressure, unless the part is deep 
with a small projected area. 

Figures 3 and 4, p. 750, illustrate 
a pot-type mold and an auxiliary 
ram-type transfer mold, together 
with the methods of calculating 
pressures and molding areas for 
each. 


Gates and runners 

Many widely divergent opinions 
are held on this subject, and no 
attempt will be made to discuss 
them here in detail. Instead, the 
principal results of an _ ex- 
perimental transfer molding study 
(“Closed mold molding tech- 
niques,” by Edward F. Borro, Sr., 
Durez Plastics Div., North Tona- 
wanda, N. Y.) are summarized: 

1) Full-round runners offer less 
resistance to flow than half-round, 
square, or rectangular runners of 
the same cross-section. 

2) Three closely grouped gates 
do not fill the cavity appreciably 
faster than a central one alone. 

3) For a given filling time, an 
8-in. long runner requires twice 
as much pressure as one of the 
same diameter and 2 in. long. The 
shortest possible runners should 
be used. 

4) As thermosets are forced to 
flow rapidly through small gates, 
the pressure drop is converted to 
heat in the material. This heat 
speeds the cure and shortens the 
cycle. Thus, where high transfer 
pressures are tolerable, small gates 
are usually advantageous. 


Molded density 


Another subject which causes 
considerable controversy in the 
industry is molded density. Gen- 
erally, this factor is associated 
with: 1) molding shrinkage; 2) 
internal stress; 3) dimensional 
stability; 4) warpage; 5) physical 
properties; and 6) molding prob- 
lems. The greatest difficulties 
exist when the part has been com- 
pressed beyond its ultimate den- 
sity. 

The range between an unfilled 
piece and a piece molded to the 
extreme density is very slight and 
is usually controlled by the selec- 
tion of proper molding pressure, 
the plasticity of material, mold 
temperature, methods of preheat- 
ing, and clearance in the molds. 
Phenolic and other thermosetting 
materials can be densified only to 
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a certain point. Excessive pres- 
sure beyond this point may cause 
expansion or growth of the molded 
part beyond the mold dimension. 

Shrinkage in transfer molding 
is from 25 to 50% greater than in 
compression molding. For ex- 
ample, there is a difference of 
0.004 in./in. between 2500 and 
10,000 p.s.i. The figures in Table 
VII, p. 748, show shrinkage on 
transfer molded general-purpose 
phenolic material, where the mold 
temperature is 320° F. and high- 
frequency preheat is used on a 
\% by % by 5 in. impact bar. 

In some instances, thick and thin 
section parts will shrink differ- 
ently because of the speed of ma- 
terial reaction in the mold and 
cooling upon ejection. For ex- 
ample, shrinkage obtained on a 
general-purpose material molded 
in % by % by 5 in. impact bar 
and % by % by 9 in. tensile bar, 
using 0.030 and 0.060 in. gates are 
in Table VIII, p. 748. 


Physical properties 

Physical properties obtained by 
the “closed mold” or transfer 
method of molding vary somewhat 
with different materials. Gener- 
ally the properties are inferior 
to high-frequency preheated com- 
pression molded and_ superior 
to non-preheated compression 
molded. Properties of general-pur- 
pose and high-impact (CFI-10) 
phenolic material, compression 
molded non-preheated, compres- 
sion molded high-frequency-pre- 
heated, and plunger molded-high- 
frequency-preheated material are 
listed in Table IX, above. The 
higher-impact-type materials, e.g., 
such as CFI-10, show substantial 
decrease in properties, particularly 
in flexural and impact strengths 
when transfer molded. 

Mica-filled materials show a 
slight increase in tensile and flex- 
ural strength over compression 
molded properties. 

Curing time in transfer molding 
depends upon material, pressure, 
mold temperature, runner and 
gate size, and the degree to which 
the material is preheated. Small 
gates, hot preheat, high pressure, 
and hard material result in the 
fastest cures. Table X, p. 750, lists 
cures on “hard,” “medium,” and 
“soft” general-purpose material. 
The best combination is hard ma- 





TABLE IX: Property changes with type of molding 








Transfer 
Type of molding: Compression (plunger) 
a A. 

Type of preheat: none HF. HF. 
Property—Phenolic, G.P. 
Impact, 

ft.-Ib./in. 0.27 0.30 0.28 
Tensile, p.s.i. 7000 9000 8500 
Flexural, p.s.i. 11,500 14,500 14,500 
Dielectric, 

v./mil 400 400 400 
Property—Phenolic CFI-10 
Impact, 

ft.-Ib./in. 1.25 1.60 0.66 
Tensile, p.s.i. 5000 6500 4500 
Flexural, p.s.i. 10,000 13,500 8000 





terial and high mold temperature. 
Higher plunger pressures, of 
course, are required for the hard 
material, and higher pressure 
means smaller molding area for a 
given clamping pressure. For ex- 
ample, molding 50 sq. in. in hard 
material would require 350 tons 
clamping pressure; the same area 
in soft material needs 137 tons. 


There are four methods of 
molding by transfer or compres- 
sion. These are hand, semi-hand, 
semi-automatic, and automatic, 
which may be described as fol- 
lows: 

Hand mold: In hand molding, 
the entire mold is removed from 
the press and opened manually. 
This method is more often used 


Fig. 2: More economical transfer molding method makes use of a duplex ram. 
Operation of this type of press is described in detail in text, p. 747 
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Fig. 1: B—Pot area; C—Pressure, p.s.i, 


on pot; D—Press pressure; E—Molding 
and runner area; F—Sprue diameter de- 
pends on length, should be at least 75% 
of runner area. B x C = D; E + 10% 
= B; B — 10% = E; D/B = C. 

Fig. 2: A—Pressure on pot cylinder; 
B—Pot area; C—Pressure, p.s.i. on pot; 
D—Clamping pressure; E—Moldi a 
sprue area. A/B =C; D/C — 10% —E; 

x C=>A; CX E + 10% = D; 
A/C = B. 
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Fig. 3 (left): Pot-type mold, and Fig. 4 (right): auxiliary ram-type transfer mold, 


with equations for calculati 





for limited production where ini- 
tial cost is a deciding factor or 
where the intricacy of the molded 
part would not permit a semi- or 
a fully-automatic molding opera- 
tion. The molds are heated by 
surface contact with a stationary 
platen in the press. 

Semi-hand mold: A semi-hand 
mold is opened in the press and 
one or both halves of the mold are 
usually mounted in retaining 
slides which are permanently fas- 
tened to the platens. In most 
cases, one half of the mold is 
permanently installed and the 
other half is movable for the re- 
moval of loose core pins and load- 
ing of metal inserts. The press for 
this type of mold must be 
equipped with hydraulic or me- 


of pressures and molding areas for each 


chanical push or pull backs. 
These molds are heated by surface 
contact from a platen but the per- 
manent half of the mold can be 
steam channeled or equipped with 
electric heating elements. 

Semi-automatic molds: In this 
type of mold, both halves are fast- 
ened in the press on die grids. 
Opening of the mold and ejection 
of the molded parts are accom- 
plished by the press operation. 
This method of molding re- 
quires minimum manual opera- 
tion, especially when the press is 
equipped with automatic cycle 
controls. Heating of semi-auto- 
matic molds is accomplished by 
steam channels or electric heating 
elements. 

Automatic Mold: In automatic 





TABLE X: Transfer (plunger) curing times for phenolic bar, 2 by ‘2 


by 5 in., at 320° F. 





R.F. preforms; 265°F.; F 
R.F. preforms; 265°F.; 340°F. 
RF. preforms; 265°F.; 355°F. 
R.F. preforms; 265°F.; F 


7 Minimum plunger pressure, p.s.i. — 





14,000 9,750 5,500 
e——— Flow ——_—_——_ 
Hard Medium Soft 
———Curing time, sec.— 

30 45 66 

27 42 54 

24 39 51 

21 36 45 





molding, the entire cycle—load- 
ing the material, closing the press, 
curing, unloading the molded 
parts, as well as cleaning the mold 
with an air blast—is accomplished 
by automatic controls. In many 
cases, several operations can be 
performed simultaneously. 


Mold types 

Flash Mold: Figure 5, p. 751, 
illustrates a common flash mold in 
which the cavity land “A” is usu- 
ally *%2 in. wide. A 45° angle 
chamfer, approximately ‘is in. 
high, is considered sufficient to 
give clearance for the flash or 
overflow of surplus material. In 
flash molds there is no resistance 
or back pressure on the material 
until the mold is _ practically 
closed. Hence, it is necessary to 
use an excessive amount of mate- 
rial in order to fill out the entire 
cavity and obtain satisfactory parts. 

Since the alignment of flash 
molds depends entirely on guide 
pins “B,” it is necessary to provide 
large pins and a minimum of 
clearance. Even then, alignment 
will be difficult to maintain. 

Certain part designs are im- 
practical to produce in flash 
molds. An example is the thick 
section part shown in Fig. 6, p. 751. 
When the preform is loaded into 
the cavity, as in “A,” it is approxi- 
mately 40% higher than the top 
surface of the cavity. Conse- 
quently, as much as 25% of the 
material can escape before the 
mold is closed, as in “B.” Inferior 
parts will be produced because of 
low strength and poor appearance. 

Semi-positive Mold: A_ semi- 
positive mold, Fig. 7, p. 752, is 
desirable where a vertical fin is 
required to simplify the fin re- 
moval operation and also to obtain 
back pressure or resistance on the 
material during the flowing period. 

The charge of the molding ma- 
terial must be accurately main- 
tained to avoid heavy pieces with 
thick fins, particularly on multiple 
cavity molds where overweight in 
one cavity will cause considerable 
damage. 

The escape or flashing of ma- 
terial in this design is slow and 
difficult because of the locking 
points “A” and “B.” It is necessary 
to provide sufficient clearance at 
these points, clearance at point 
“B” usually being greater. During 
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long production runs, there is a 
possibility of the mold wearing at 
point “A.” Therefore, sufficient 
taper must be allowed so that the 
side walls of the molded piece will 
not scratch when it is being 
ejected from the cavity. In some 
instances, only a few points of 
contact are provided at “B” for 
maintaining mold alignment. The 
balance of the surface is cut away 
substantially to allow the material 
to escape more readily. When in- 
sufficient clearance is provided, it 
is necessary to use higher molding 
pressures or softer materials. 

Cavity land “C” should not be 
too wide: for small pieces, % in. is 
sufficient; for large cavities it is 
possible to go as wide as %4 inch. 
Larger lands are not recom- 
mended as they will retard the 
flow of the material and require 
the use of higher molding pres- 
sure. This might cause the land to 
sink and crack. Semi-positive 
molds should not land at point “D” 
because overflow space must be 
allowed at this point. Additional 
landing pads can be provided as 
illustrated at points “E” and “F.” 

Figure 8, p. 752, shows a semi- 
positive mold which will produce 
a horizontal fin. This design is also 
used when part of the piece 
is being molded in the force as in- 
dicated at point “A.” Mold align- 
ment is maintained by the semi- 
positive wall “B.” As explained in 
the previous design, cavity land 
“C” must not be too wide and 
sufficient clearance must be pro- 
vided at points “B” and “D.” 

These types of molds represent 
only a few of those actually used 
in the industry. Others include the 
direct positive mold; the split 
cavity type for molding various 
undercuts; the inverted type par- 
ticularly suited for long tubular 
parts; the sub-cavity, one-filling- 
space mold; and the floating fill- 
ing-plate type. 

In each of these designs, special 
mechanical or hydraulic actions 
are often employed for pulling 
side core pins or removing entire 
sections of cavities. In many in- 
stances, numerous core pins are 
pulled and unscrewed simultane- 
ously while the press is opening. 

Before setting up the complete 
compression molding operation, 
there are two other factors that 
must be taken into consideration: 











Fig. 5: A common 
flash mold in which 
the cavity land (A) 
is usually 3/32 in. 
wide. Alignment of 
flash molds depends 
entirely on pins (B) 


























the design of the mold that will be 
used and the method of construct- 
ing this mold. Both factors are 
discussed in detail below. 


MOLD DESIGN 


The design of molds for plastics 
is a study in itself. Molding tech- 
nique, economics, mechanics, tool 
design, steels, and heat treatment 
all enter into the art. 

Molding Technique: Suppose 
the part in question is to be com- 
pression molded of a thermoset- 
ting material. Eight important 
points must be considered in de- 
signing the mold: 

1) Type of material required, 


which will determine the bulk 
factor and shrinkage. Bulk factor 
is the ratio of volume of powder 
before it is molded to the volume 
of the finished piece. Sufficient 
filling space must be allowed to 
accommodate the necessary vol- 
ume of molding material. Shrink- 
age is expressed in in. per in. of 
length between the molded piece 
and cold mold. The range of 
shrinkage for the various mate- 
rials is from 0.002 to 0.010 in. per 
inch. 

2) Size of equipment available. 

3) Molding pressure required 
for the material. This will decide 
the number of cavities that can 
be used. 


Fig. 6: Flash molds are impractical for certain thick-section parts. After loading 
(A), too much material will escape before the mold reaches the closed position (B) 
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Fig. 7: A semi-positive 
mold such as this one 
is desirable where a 
vertical fin is required 
to simplify fin removal 
operations and to ob- 
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tain necessary back 
Pressure or resistance 




















Fig. 8: A semi-positive 
mold similar to that in 
Fig. 7, above, showing 
land 
areas and flash clear- 
ances to produce a 
horizontal flash fin 


arrangement of 








4) Parting line of the mold. 
This should be located at a point 
from which flash can be removed 
with a minimum of finishing after 
molding. 

5) Ejector arrangement. Design 
should be such that the molded 
piece can be removed easily from 
the mold. 

6) Performing as many opera- 
tions as possible with the up and 


Fig. 9: Hobbing set-up. See 
text, p. 753, for details 
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down motion of the mold, such 
as pulling side core pins and un- 
screwing threaded pins. 

7) Proper spacing of steam 
channels for fast and uniform 
heating. 

8) Possibility of using fast- 
acting material and metal insert 
loading devices. 

Economics and mechanics: In 
order to design the most economi- 
cal mold at minimum cost, the 
mold designer must have some 
knowledge of mechanics. It is an 
established fact that molds have 
been designed which were impos- 
sible to construct without many 
changes. When changes are made 
during construction, the mold 
often will not be suited for eco- 
nomical production. 

Tool design: A mold designer 
should also have some knowledge 
of special tool design. As previ- 
ously mentioned, many operations 
in molding are performed by spe- 
cial mechanical or hydraulic ac- 
tions. There are also other special 
tools employed in subsequent 
operations, such as cooling fix- 
tures to retain the proper shape 


and dimensions of intricate 
molded parts after they are re- 
moved from the mold, and spe- 
cial finishing facilities, such as 
drilling jigs, gages, and assembly 
fixtures. 

Mold steels: Like any other 
tools, molds require specific steel 
for certain purposes. In each case, 
however, the steel must be dimen- 
sionally stable in heat treating 
because most molds cannot be 
ground after hardening. Steel 
must have a bright, smooth, hard 
surface finish; it must resist sur- 
face wear and scratching; it must 
be tough to withstand high mold- 
ing pressures, and yet it must not 
crack in case uneven pressure is 
applied. 

For larger machined molds, 
Ryerson C-F-M plates have ex- 
cellent carburizing properties and 
high machinability rating. Cru- 
cible “Plastic” C.S.M. #2 is also 
highly recommended for car- 
burized molds. It is easily ma- 
chined and has a very strong core. 
Its tensile strength is in the vi- 
cinity of 2,000,000 p.s.i. and it is 
dimensionally stable during heat 
treating. For small molds or de- 
tail parts of molds, any good qual- 
ity hardening steel will prove to 
be satisfactory. 

For hobbed cavities, steel of low 
carbon content (approximately 
0.05%) must be used. The higher 
the carbon content, the more dif- 
ficult is the hobbing. A few of the 
recommended steels for hobbing 
are: Jessop Press E-Z hobbing 
steel; Crucible “Crusca” cold hob- 
bing steel for easy sinking; “Hob- 
alloy,” for heavier pressures, has 
a tough core after hardening and 
a tensile strength of 80,000 p.s.i. 
Carpenter #1 and #2 are also 
highly recommended for hobbing. 

Heat treating: Heat treating 
specification is probably more im- 
portant than any other phase of 
mold design and construction. The 
best design or workmanship can 
be wasted in a matter of a few 
hours of production if the mold 
is improperly heat treated. For 
carburizing steel, Rockwell 060 to 
062 is recommended. Since this 
figure is not indicative of depth 
of penetration but merely of sur- 
face hardness, depth of carbon 
penetration must also be speci- 
fied. Penetration from 0.070 to 
0.090 in. is most satisfactory. It is 
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best to include a small round bar 
of the same steel in the batch of 
hardening. This bar can be broken 
for visual inspection of carbon 
penetration. 

For oil hardening steel, Rock- 
well 055 to 058 is recommended. 


MOLD 
CONSTRUCTION 


Two general methods are em- 
ployed in constructing molds: ma- 
chining and hobbing. The basic 
processes of mold construction 
have not changed appreciably in 
the last 25 years. It still takes a 
good tool maker to build a good 
mold, even though the duplicating 
milling machine was a great help 
towards more economical molds 
and closer uniformity among cavi- 
ties. The hobbing process, also, 
was of greatest importance. 


In hobbing (Fig. 9, p. 752), a 
master hob is made of oil harden- 
ing steel to the identical shape and 
form of the required piece, 
allowing for shrinkage. The hob 
“A” is then hardened and highly 
polished and a hobbing blank “B” 
of low carbon steel is prepared. 
The outside diameter and the 
height of this blank is large 
enough to allow for finishing to 
the desired dimensions after hob- 
bing. Face “C” of this blank is 
highly polished. The blank is then 
set into a hardened ring “D” 
(commonly known as a hobbing 
chase) and a soft ring “E” is usu- 
ally shrunk over the hardened 
ring as a safety measure. 

Hobbing press travel must be 
slow; it requires approximately 
70 sec. for each sinking operation. 
In order to obtain the maximum 
depth in one operation, it is neces- 


AUTOMATIC COMPRESSION MOLDING 


Automatic compression molding, 
with its proved economies (smaller 
labor force, reduced overhead, 
greater productivity, shorter cycle 
times, etc.), has become an im- 
portant factor in the plastics 
industry. As such, its special re- 
quirements — engineering - wise 
and material-wise—plus the cost 
advantages it offers, must be taken 
into careful consideration when 
planning for a compression mold- 
ing operation. It is the purpose of 
this article to point out the high- 
lights of successfully setting up 
and running an automatic line. 


Historical background 
Automatic molding had its be- 
ginnings about 25 years ago in re- 
sponse to the need for machines 
which would deliver identical parts 
continuously without operator at- 
tention, enabling the molder to 
strike a profitable balance between 
mold cost and labor cost for rela- 
tively short runs. The notion that 
fully automatic molding is ex- 
clusively or even chiefly for long- 
run production is a fallacy. Mold 
amortization per piece is a rela- 
tively small factor on multi-mil- 
lion piece runs on large semi- 
automatic presses, but it can often 
be kept low enough on short runs 


*Mgr., Plastics Molding Equipment Div., F. J. 
guetes Corp., 5500 Tabor Rd., Philadelphia 20, 
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by using fully automatic presses 
and molds with relatively few cav- 
ities. 

The first automatics were small 
presses of 10-ton capacity, which 
were used for running single- 
cavity molds. They were equipped 
with rotating drum feeders which 
fed the cavity through tubes, and 
with air blow-off for ejection of 
the finished pieces. Continuing re- 
petition of the cycle was controlled 
by a scale which weighed the 
ejected parts. 

About 12 years ago, new and 
larger fully automatic presses 
were developed, although mold 
cavities still remained relatively 
few. Several major design im- 
provements were made to prevent 
malfunction of the automatic cycle 
rather than detecting it at the end 
of the cycle. These new presses 
were more flexible in application 
because of better feeding and 
ejection systems. Tray-type feed- 
ers were adopted to provide 
greater flexibility by handling a 
wider variety of materials, includ- 
ing those with bulk factors as 
high as 3.5 to 1. Positive position- 
ing of the piece, so that it always 
stayed in the part of the mold 
from which it was to be ejected, 
was achieved. Mechanical combs 
were added for positive removal 
of the pieces from the ejection 


sary to remove some metal from 
the bottom of the blank as indi- 
cated by “F”; usually 80% of the 
necessary hob displacement is re- 
moved. If still greater depth is 
required, the blank must be an- 
nealed and polished and the sink- 
ing operation repeated until the 
desired depth is achieved. 

The required hobbing pressure 
depends on the carbon content of 
the steel as well as the amount of 
metal in the blank. The range of 
hobbing pressure is from 50 to 
200 tons per square inch. The re- 
moval of the hob at the comple- 
tion of the hobbing operation is 
usually accomplished with very 
little difficulty because a solution 
of copper sulphate applied to the 
hob at the beginning of the opera- 
tion serves to lubricate the hob 
and to provide clearance between 
the hob and the cavity. 


By E. J. FITZPATRICK* 


pins and equally positive removal 
from the molding area. 

Somewhat larger capacity fully 
automatic compression molding 
presses have recently been devel- 
oped. With these new automatics, 
efficiency is extremely high; 
downtime from all causes may 
be as low as 5 percent. Other re- 
cently developed attachments in- 
clude automatic preheaters for 
powder or preforms, and auto- 
matic side coring. 

Rising tool costs continue to 
emphasize the importance of small 
molds, especially since parts ob- 
solesce more rapidly now than 
ever before. Formerly, it was not 
unusual to figure amortization of 
the mold cost over two or three 
years. Design changes now come 
so rapidly that it is unwise to 
figure on more than a year’s life 
for a mold. 


Production requirements 


The five basic factors which de- 
termine the right combination of 
press and mold for the most effi- 
cient production of a particular 
piece are: 1) Production require- 
ments; 2) size and cost of press 
amortized over expected service 
life; 3) size and cost of mold 
amortized over expected life; 4) 
cycle time; and 5) efficiency. 

Production requirements will 
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TABLE |: Comparative production 

















Type of Production Machine 
press Annual Cycle No. of Production per days to meet Machine 
(automatic) requirements (in sec.) cavities per hr. 24-hr. day requirements hr./1000 
ee E, ts . ni ‘eet? mcrae hee 
25 100,000 54 2 133 3,030 33.0 75 
50 or 60 100,000 57 2 126 2,870 35.0 79 
50 or 60 100,000 57 4 252 5,750 17.4 4.0 
25 1,500,000 54 2 133 3,030 495.0 75 
50 or 60 1,500,000 57 4 252 5,750 260.0 40 
125 1,500,000 59 9 550 12,500 120.0 18 
Per-hour and per-day production at 95% efficiency. Labor at $1.80/hr. $.18/hr./press (one man to handle 10 presses). Heat and power at 


$.02'%./kwh. Tools to be amortized over two years. Presses to be amortized over seven years. 





obviously range from extremely 
few to many millions. At one end 
of the range a simple hand press 
may be most economical; at the 
other, a large, semi-automatic 
press and large multicavity mold 
may be the answer. Between these 
extremes is the broad area where 
it is possible to achieve economies 
with fully automatic molding. In 
calculating costs per piece, total 
annual requirements should be 
taken as the basis. 

Amortization of press cost is 
done on a 7-year basis by some 
manufacturers and on a 10-year 
basis by others. Either basis has 
relatively little effect on the final 
cost per piece. 

Many molders amortize tool cost 
over one year, which would favor 
the case for fully automatic mold- 
ing. Because of the rapid parts- 
obsolescence 


factor previously 


noted, one-year amortization of 
tool cost is recommended. How- 
ever, Table I, above, which com- 
pares the cost of producing a 


754 





typical piece on a 25-ton auto- 
matic press, a 50- or 60-ton auto- 
matic, and a 125-ton automatic, 
is based on a two-year period. 

It will be seen from the table 
that 100,000 parts can be produced 
at a lower total manufacturing 
cost in a two-cavity mold on a 
25-ton automatic press. It is 
cheaper to produce these parts in 
a two-cavity mold on a 25-ton 
press than to use a four-cavity 
mold on a 50-ton automatic press. 
The two-cavity mold on the 50- 
ton press is still cheaper than a 
four-cavity mold on the same 
press. This is a good demonstra- 
tion of why the number of cavities 
should be tailored to the total pro- 
duction requirements rather than 
be tailored to the capacity of the 
compression press. 

On the other hand, when the 
annual requirement is 1,500,000 
parts, the 50-ton automatic press 
with a four-cavity mold works out 
as the cheapest method. With 
fully-automatic operation, the ex- 


Fig. 1: Typical automatic 
compression press showing 
the unit at the end of a 
Comb in 
foreground of picture has 
removed the molded parts 
and is about to spill them 
into the receiver barrel. 
Simultaneously, cavity load- 
ing tray (in press) has ad- 
vanced to position over 
cavities in preparation for 
the next molding cycle. 
After parts have been 
dropped by comb, the load- 
ing tray and comb will re- 
tract as the press closes 


molding cycle. 


tra production days are easily 
run during vacation periods or on 
Saturdays. 


Part considerations 


Most part design limitations are, 
of course, economic. For example, 
a piece which requires the engi- 
neering and manufacture of spe- 
cial equipment, which is auxiliary 
to the press, and which is useful 
only in making that piece, may 
not justify the expense. This can 
easily be determined by a simple 
calculation involving the number 
of pieces which it is known will 
be required. Automatic loading of 
inserts may be economically justi- 
fied only by a very long produc- 
tion program. If the quantity is 
not great, then a decision can be 
made between using another type 
of machine or re-designing the 
piece so inserts can be staked in 
place. Automatic molding with in- 
serts requires provision for auto- 
matic inspection, sizing of inserts, 
and rejection of “off” sizes. These 
are all practical, but their eco- 
nomic justification depends on the 
quantity of parts involved. 

There are, to be sure, some 
technical limitations to the design 
of pieces for automatic molding. 
But it is a simple matter to con- 
sult any manufacturer of auto- 
matic molding presses to see if a 
particular design is truly unsuited 
for automatic molding or if slight 
re-design will adapt it so that 
advantage can be taken of the 
process. Special attachments can 
often be made to mold a particu- 
lar part automatically. Such has 
been the case with parts needing 
side-draws or split molds. 

Normal good design practice— 


ENGINEERING AND METHODS 





. and cost data, in dollars 





Labor, 
heat, Overhead cost 
power, per 1000 Mfg. 
cost/1000 300% direct labor cost 
2.03 4.05 608 
3.00 4.25 725 
1.52 2.15 367 
2.03 4.05 9100 
1.52 2.15 5500 
1.13 97 3150 


25-ton press—$6400. 50- or 60-ton press 
125-ton press—$18,000 
Material costs not included 


Total 

Tool amor- Press amor- mfg. 
tization tization cost 
2750 120 3478 
2900 220 3845 
5400 109 5876 
5500 1810 16,410 
5400 1640 12,540 
11,750 1230 16,130 


approximately $11,000 





such as keeping sections uniform, 
providing adequate draft, making 
the maximum L/D ratio of blind 
holes 2.5 to 1, and avoiding long 
thin sections—apply equally to 
automatically molded plastic parts. 
With these limitations, many 
pieces of very complex design 
can be successfully molded with 
automatic techniques. 


Mold design 

The first essential in mold de- 
sign for automatic molding is to 
insure positive positioning of the 
piece in the mold so that it stays 
in that half of the mold from 
which it is to be ejected. This is 
accomplished by holding 
pins or in the mold. 
The pins are part of the mold; they 
may be actuated as part of the 
mold or by a press motion. 


using 
undercuts 


The next consideration is to de- 
termine how the piece is to be 
removed mold cavity. 
Any of knockout pins 
may be used, provided they are 
arranged to afford space between 
them for the passage of a comb. 


from the 
number 


The knockout pins—not less than 
1 should intrude 
about ‘4 in. into the piece so that 
it will not topple off the pins and 
back into the cavity. The press 
should 


g in. in dia. 


comb for 
the positive removal of the pieces 
from the 


incorporate a 
knockout pins, and a 
scraper for removing the pieces 
from the comb so that they are not 
left on the comb and carried back 
into the molding area. 

As a further protection to the 
mold and as assurance of continu- 
ous cycling, the flash should be 
ejected along with the finished 
pieces. For this purpose, the mold 
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should be designed with at least 
% in. clearance between the two 
halves in the non-pressing areas, 
and at least %4 in. space between 
the plungers. This allows sufficient 
space for any flash to curl up 
without fouling the closing of the 
mold. Maximum flash thickness in 
the best designed molds is kept to 
0.004 to 0.006 in. on the horizontal 
plane. 

Both the cavity and the plunger 
should be designed with sharp 
corners, and with straight walls in 
the loading chamber area. This 
will prevent flash from remaining 
in the corners of the loading well. 
Any such unremoved flash tends 
to build up on the mold halves 
and may lead to crushing the lands 
of the mold. 

The holes for the travel of the 
knockout pins should be relieved, 
to prevent the pins from binding 
due to accumulation. The 
best practice is to relieve the holes 
with sharp corners, to remove all 
possibility of the flash becoming 
wedged in the bores. 


flash 


On all these points, consultation 
with the technical staff of the 
press manufacturer is 
recommended. 


strongly 


Selecting materials 

The physical properties required 
in the finished piece will generally 
determine the choice of material. 
Generally speaking, alkyds, phe- 
nolics, melamines, and ureas offer 
an adequate range of material 
choices. Fluffy materials with rag 
or asbestos fillers, especially those 
with bulk-factors exceeding 3.5 
to 1, do not lend themselves to 
automatic feeding. Sorne of these 
materials can be nodularized to 


increase particle weight and elim- 
inate the “fluff,” and then will 
feed satisfactorily. 

Some modern automatic com- 
pression molding presses are built 
with tray type feeders which can 
be vibrated both under the feed 
hopper and over the mold. These 
aids to free flow make it possible 
to utilize many materials with a 
higher bulk-factor than those 
which could be fed with the earlier 
types of rotating-drum feeders. 
Such materials could not previ- 
ously be used because they 
bridged in the hopper and clogged 
the feeding device. 

The following comments on ma- 
terials may be useful: 

1) Phenolic compounds: Most 
are excellent for automatic mold- 
ing. The 3.5 to 1 bulk-factor 
should be accepted as the limita- 
tion for automatic molding. Some 
new fast-curing compounds re- 
quire higher pressing speeds. 

2) Urea-formaldehyde com- 
pounds: Excellent for automatic 
molding. Alpha cellulose-, wood-, 
or wood flour-filled compounds 
are widely used. 

3) Melamine - formaldehyde 
compounds: Widely used, espe- 
cially those with mica fillers. Com- 
pounds with flock or fabric filler 
are to be avoided. Melamine com- 
pounds generate volatiles as they 
approach curing temperature, and 
may require “breathing” before 
final pressure and cure. 

4) Alkyds: These 


based resins are 


polyester- 
excellent for 
automatic molding in the granular 
types with mineral or modified 
fillers. With or without such rein- 
forcement, they are characterized 
by free flow and fast cure. Com- 
pounds with fibrous glass rein- 
forcement are to be avoided be- 
cause of the high bulk-factor. 

5) Other polyesters: Only a few 
are acceptable, because of their 
high bulk-factor. 

6) Diallyl phthalate compounds: 
Only a few of the glass- or syn- 
thetic fiber-filled materials are 
acceptable, because of their high 
bulk-factor. 

7) Epoxy compounds: Premix 
compounds, usually with fillers, 
are satisfactory on the bulk-factor 
basis. However, the rubbery na- 
ture of the material on ejection 
makes it generally unacceptable 
for automatic molding. 
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CASTING ACRYLIC SHEETS 


By JOHN O. BEATTIE* 


Cast acrylic sheets are the highest 
grade of plastic sheets attainable. 
They are superior to other plastic 
sheets prepared by molding or ex- 
trusion primarily in the optical 
quality of the surface, freedom 
from internal stress, and very ex- 
cellent outdoor aging character- 
istics. They are unsurpassed for 
applications such as boat wind- 
shields, aircraft canopies, and 
other applications where the mate- 
rial must transmit a clear, undis- 
torted optical image. 

Because of these properties, and 
because of the ease of formability 
upon application of moderate heat, 
acrylic sheets are the preferred 
plastic for a number of items 
which include lighting fixtures, 
outdoor and indoor signs, win- 
dows, and various types of archi- 
tectural paneling. 

The raw material used for cast- 
ing acrylic sheets is liquid mono- 
mer. This monomer under proper 
treatment has the property of re- 
acting with itself chemically to set 
up into a solid polymer. If, during 
this chemical change, the mono- 
mer is confined in a mold of suit- 





* President, The Polycast Corp., 69 South- 
field Ave., Stamford, Conn. 


able shape, the resulting solid 
polymer will assume the shape of 
the mold. In sheet casting, the 
mold consists of two polished plate 
glass sheets with a suitable spacing 
gasket which confines the liquid 
so that the finished solid casting 
consists of a polymer sheet with 
its two polished surfaces exactly 
reproducing the surfaces of the 
glass mold. No further finishing is 
required on the acrylic surfaces. 


The monomer 


Monomeric methyl methacrylate 
is a water-white liquid with a 
viscosity which approximates that 
of water. It has a characteristic 
pungent ester odor. Its physical 
properties are: 


Specific 

gravity @ 25° C. 0.940 
Viscosity @ 25° C. 0.56 cp. 
Refractive 

index np 1.4118 
Boiling point @ 760mm. 100-101° C, 


The chemical formula of methyl 
methacrylate is 


= 
CH:=C—C—OCH: 


and since the molecule contains 


Plate glass molds for production of cast acrylic sheet are loaded while in a 
tilted position, then sealed and transported to the curing oven 
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only one active group, methyl 
methacrylate polymerizes in lin- 
ear chains. 

As received from the manufac- 
turer, methyl methacrylate mono- 
mer contains 25 to 60 p.p.m. of 
hydroquinone inhibitor. To obtain 
maximum clarity, the amount of 
the inhibitor must be reduced to 
less than one part per million. 
Because the hydroquinone itself 
is somewhat volatile, this cannot 
be accomplished by ordinary dis- 
tillation. Instead, a carefully-de- 
signed fractionating column is re- 
quired. 

The column should be equiva- 
lent to at least four theoretical 
plates.' It is possible to run down 
to about 10% bottoms in starting 
with inhibited monomer contain- 
ing up to abeut 0.25% hydroqui- 
none. Where the methyl metha- 
crylate contains small amounts of 
hydroquinone—for example 25 to 
60 p.p.m.—the batch may be car- 
ried down to 10% bottoms, and the 
bottoms left in the still pot and 
combined with at least the next 
ten batches. 

Once the inhibitor is removed, 
large quantities of uninhibited 
monomer should not be accumu- 
lated, though it may be stored for 
some time if refrigerated? at 
around 4° C. Uninhibited methyl 
methacrylate is apt to start poly- 
merizing with evolution of heat if 
held at room temperature. This is 
autocatalytic and the combination 
of polymerization and vaporization 
produces hazardous conditions. 

The explosive limit at atmos- 
pheric pressure and at 25° C. of 
methyl methacrylate in percent 
volume of air goes from 2.12 
to 12.15 parts per million. Un- 
inhibited monomer, therefore, is 
best stored under refrigeration in 
stainless steel tanks. 

Preparatory to casting, a suit- 
able catalyst should be introduced 
to thicken the monomer into a 
viscous syrup. This can be done 
in steam-jacketed stainless steel 
kettles holding about 150 Ib. each. 
Stainless steel or other types of 
non-contaminating vessels are es- 
sential to avoid iron contamination 
in the cast sheet. 

It is possible to cast directly 
from monomer without going 
through the intermediate syrup 
~ 4 Quoted from “Monomeric Acrylic Esters,” 


by E. H. Riddle, p. 18, Reinhold. 
* Ibid., p. 21. 
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stage by selection of proper cata- 
lysts and curing conditions. If 
proper catalysts are selected, it is 
possible to produce rapid gelation 
at comparatively low temperature, 
resulting in cast sheet of satisfac- 
tory heat distortion, optical, ten- 
sile, and other properties. Sheets 
produced by this method, how- 
ever, lack the necessary thermal 
stability to meet the rigid require- 
ments of military specifications 
MIL-P-5425B. 

Translucent whites and trans- 
parent opaque colors can be pro- 
duced by incorporating suitable 
additives, dyes, or pigments into 
the mix before pouring. It is also 
possible to produce transparent 
colors in methyl methacrylate by 
dip dying the cast sheet after it 
has been removed from the mold. 


Preparation of molds 

While the syrup is being pre- 
pared, molds for casting acrylic 
sheet are being made up of two 
sheets of selected plate glass, free 
of scratches and other surface im- 
perfections. 

Plate glass has been found to 
have a surface quality superior to 
that of any other material. 
Tempered glass (Herculite or Tuf- 
flex) may also be used, but offer 
problems in thickness control and 
in maintaining surface quality 
because of the handlings involved 
in the constant re-use of mold 
plates. 

Plate glass sheets approximating 
the size of specified molds are run 
through a specially constructed 
washing machine equipped with 
cylindrical as well as oscillating 
scrubbing brushes. A special de- 
tergent is used at near boiling 
temperature. An air knife dries 
the glass as it emerges from the 
machine, and the two sheets re- 
quired to form a mold are ready 
to be placed face to face. 

Assembly of molds must be car- 
ried out in a dust- and lint-free 
room preferably at slightly higher 
pressure than the surrounding at- 
mosphere so that no lint or dust 
gets in. Scrupulous cleanliness is 
necessary since any lint or dust 
remaining in the mold will be 
subsequently cast into the sheet. 
It is also necessary to control the 
moisture in the room quite care- 
fully since moisture cast into the 
sheet can cause subsequent blush- 
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Typical curing cycle for Ys-in. clear cast acrylic sheet 


ing or crazing (minute surface 
cracks). 

Thickness of the cast acrylic 
sheet is controlled by means of a 
gasket between the mold plates. 
This can be an extruded elastom- 
eric material, such as plasticized 
polyvinyl chloride, or a more rigid 
material, such as aluminum or 
steel, covered with paper and cel- 
lophane tape. Since all monomers 
undergo considerable shrinkage 
as they polymerize, use of a rigid 
material requires removal of the 
gasket during cure to permit the 
glass plates to come closer to- 
gether to compensate for the 
shrinkage. 

Once the gasket is in place, the 
mold, or cell, is clamped together. 
One corner is normally left open 
for the introduction of a weighed 
charge of the resin monomer. For 
best results the mold is held with 
one corner down, inclined at an 
angle of approximately 30°. Since 
the material is poured as a viscous 
syrup, it is necessary to allow 
time for any entrapped bubbles to 
rise to the surface before the mold 
is completely closed. One produc- 
tion line consists of 16 mold-hold- 
ing fixtures; the molds are filled 
rapidly and, by the time the last 
mold is filled, entrapped bubbles 
have had time to rise to the sur- 
face of the mold at the beginning 
of the line. The operators return 
to the first mold and, by laying it 
flat on the tilting fixture, they 


cause the syrup to completely fill 
the mold and drive out all air. The 
gasket is then pinched off at the 
top corner to complete a perfect 
seal on all four sides of the mold, 
preventing any liquid from com- 
ing out or any air from going in. 

When an unthickened catalyzed 
monomer is used, the pouring of 
the sheet becomes quite tricky 
since it will readily flow through 
the slightest opening between the 
gasket and the glass. On more than 
one occasion, unhappily, an en- 
tire measured load has ended up 
as a puddle on the floor. A thick- 
ened syrup lessens the danger of 
the sheet having to be mopped 
off the floor, but the advantages 
of avoiding leaks must be care- 
fully evaluated against the disad- 
vantages of having expensive mix- 
ing kettles on hand and the 
hazards of producing the syrup. 

The principal advantages of 
using a casting syrup, in addition 
to eliminating leaks, are: 1) The 
subsequent curing time in the 
mold is reduced; 2) Slightly less 
exothermic heat is evolved during 
the cure. 

The mold is loaded through a 
specially designed funnel into the 
corner opening. Since the plates 
of a glass mold of any size are 
quite flexible, it is necessary to in- 
troduce exactly the correct weight 
of resin to get a finished sheet of 
uniform thickness. Filling the 
mold to the top would cause the 
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glass to bow outwards under the 
hydrostatic pressure of the liquid, 
and would yield a sheet consider- 
ably thicker at the center than at 
the edges. 

In loading a mold directly with 
prepared monomer, much less 
time is required for bubbles to 
rise to the surface since the mate- 
rial is of water-like viscosity. It is 
also desirable to reduce the tilt 
angle of the mold, since the thin 
monomer is more likely to leak. 
However, a considerably smaller 
number of fixtures can be used 
than in the case when syrup load- 
ing is performed. 


Curing 


Once the mold is charged and 
sealed, it is transferred to a rack 
and placed in a curing oven. The 
curing temperature, of course, de- 
pends on what resins and catalysts 
are being used as well as the 
thickness of the sheet but in gen- 
eral it is between 45 and 70° C. 
In many cases a single, fixed cur- 
ing temperature is not satisfactory, 
so it is necessary to change the 
temperature during the cycle. 
This is achieved by a suitable 
time-temperature control to pro- 
gram the temperature cycles de- 
sired. 

The polymerization of methyl 
methacrylate presents difficulties 
which are not encountered in the 
case of most other resins which 
can be cast into sheets. For exam- 
ple, most of the exothermic heat 
of the reaction, in the case of 
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methyl methacrylate, is given off 
very suddenly and special care 
must be taken to remove this heat 
rapidly. 

The fast rate of polymerization 
during casting of acrylic sheets 
may be attributed largely to the 
greater gel or Trommsdorff effect 
inherent in this resin. During the 
polymerization of this monomer, 
the rate of polymerization in- 
creases greatly, after about 10 to 
20% of the final polymer has been 
formed. 

Trommsdorff and others ex- 
plained this as a reduction in the 
rate of termination, resulting 
from the immobility of the grow- 
ing polymer radicals, caused by 
increased viscosity. The reactive 
chain ends can no longer come 
together readily for bimolecular 
termination, but the small mono- 
mer molecules can still diffuse in 
order for chain growth to con- 
tinue. Many materials impart this 
accelerating effect, including cel- 
lulose esters, and a wide number 
of cross linking agents. On the 
other hand, many materials, such 
as mercaptans and plasticizers, 
impart the opposite effect by pro- 
moting chain branching and ter- 
mination. 

Since the amount of heat given 
off is proportional to the amount 
of material in the oven, it is the 
large batches of material and the 
thicker sheets that are the most 
difficult to keep under control. 
Unfortunately, loss of control is 
most costly when control is hard- 


Loaded glass molds 
(see also photo on 
p. 756) are stacked 
horizontally on a rack 
and wheeled into the 
curing oven. There are 
20 filled molds on 
rack shown at left 


est to maintain—when the oven is 
running near its capacity both 
in molds and resin. 

In curing methyl methacrylate, 
therefore, air velocities and air 
turnover in the oven must be as 
high as possible to permit quick 
removal of the heat that is given 
off at the critical point of the cur- 
ing cycle. As an extra safeguard, 
the oven should have an external 
vent so that cold air can be 
brought in as needed. 

A typical curing cycle is shown 
on p. 757. Oven temperatures are 
maintained at 55° C. for one- 
quarter inch thick clear acrylic 
sheet. The initial oven tempera- 
ture is held at 55° C. for 18 hours. 
During this time the material in 
the sheet increases in viscosity 
from a light syrup to a material 
approximating the consistency of 
sponge rubber. After the 18th 
hour, exothermic heat develops 
and, even though the oven tem- 
perature remains at 55° C., the 
temperature as measured by a 
thermocouple on the surface of the 
sheet rises to 70° C. After 19% 
hours this exothermic heat has 
been released and the temperature 
of the sheet has dropped back to 
the oven temperature of 55° C. 

During the hour and a half 
period during which the exother- 
mic heat is given off, the material 
hardens to a hard and rigid solid 
of essentially the same physical 
characteristics as those of the fully 
cured material when it is removed 
from the mold. 

Assuming that the entire sur- 
face of the sheet has gone through 
this exotherm, it is now safe to 
raise the oven temperature at the 
20th hour to 85° C. for a period 
of eight hours. This final curing at 
high temperature causes most of 
the remaining monomer to add on 
to the already formed polymer 
important 
since, to reduce subsequent craz- 
ing and dimensional change, there 
must be as little residual mono- 
mer as possible left in the sheet. 

Since water is a much better 
heat-transfer medium than air, an 
extra degree of control is gained 
by curing thicker sheets—say one- 
half in. or more—in a water bath. 
It is necessary to keep the molds 
in the water bath only until the 
resin has safely passed the criti- 
cal point. After this they may be 


chains. This step is 
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removed and the cure completed 
in air. 

The ovens for curing methyl 
methacrylate sheet must be spe- 
cially designed because exother- 
mic evolution of heat can occur 
with almost explosive rapidity. If 
the sheet is a little too thick for 
the oven to handle, or the catalyst 
concentration is a little too high, 
the sudden burst of heat begins 
to boil the monomer and large 
bubbles form between the glass 
plates. The internal pressure 
mounts fast and can quickly shat- 
ter the costly glass molds. Some- 
times every sheet of glass in an 
entire oven load is destroyed. 

After the molds are removed 
from the curing oven, the glass 
sheets are separated by careful 
prying. An exact temperature 
must be maintained depending 
upon the thickness and the mix 
used. Methyl methacrylate sheets 
can separate from the mold with 
great violence sufficient to tear 
large chunks of glass from the 
mold surface. At other extremes, 
it is possible to produce sheets 
which adhere so tenaciously to the 
glass that separation becomes im- 
possible. 

An additional problem con- 
fronting the would-be manufac- 
turer of acrylic sheets is the ef- 
fect of the gasket material itself 
on the rate of cure of the resin in 
the mold. Many rubbers, vinyls, 
silicones, or other elastomeric 
materials produce inhibition at 
the edge next to the gasket, caus- 
ing a soft edge area which may 
extend up to 3 or 4 in. into the 
sheet. This soft area is subject to 
the same exothermic heat reaction 
as the remainder of the sheet mass 
so that if the temperature is in- 
creased prematurely before this 
soft area has gone through the 
exotherm, there is serious danger 
of shattering the molds at the 
edges. 

There are some types of gasket 
materials that accelerate the cur- 
ing of methyl methacrylate so 
that the edge of the sheet in con- 
tact with the gasket cures faster 
than the center portions of the 
sheet. This can be very serious 
since the hard edge of the sheet 
prevents shrinkage accommoda- 
tion of the central portion as the 
polymerization progresses and al- 
most invariably results in the 
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Schematic drawing of a typical oven for curing cast acrylic sheets. Air flowing 
between horizontal sheets removes or provides additional heat as required 


breakage of one or the other 
halves of the glass mold. 

Ideally, the exothermic reaction 
begins at a point somewhere 
within the central area of the 
sheet and progresses out fairly 
rapidly—60 to 90 min.—to within 
4 in. of the edge. After this exo- 
therm has occurred in this man- 
ner, there is no further danger 
of breaking the mold due to 
thermal shock. 

After the glass mold plates have 
been separated from the plastic 
sheets, they go back through the 
washing machine for re-assembly 
into molds or they may be stored, 
depending upon what orders are 
on hand, 

Because of the great many dif- 
ferent sizes required by the trade, 
a very large inventory of glass 
molds must be kept on hand at 
all times, if customer require- 
ments are to be met promptly and 
efficiently. These individual lights 
must be handled several hundred 
times if they are to give full pro- 
duction usage. Because of this re- 
peated handling, scratches, nicks, 
chips, and other blemishes tend 
to appear on the surface of glass 
molds; any blemishes which ap- 
pear in the glass are bound to re- 
peat over and over again in each 
successive acrylic sheet cast with 
this glass. 


Possible defects 


While the process of casting ap- 
pears basically simple, a great 
many possible troubles can 
plague the process. These include: 

Broken molds. This can be 
caused by handling or by thermal 


shock as well as by any small 
chip or edge defect in the glass 
itself. Under conditions of re- 
peated use some glass always 
breaks and the production prob- 
lem consists in keeping this 
breakage low. 

Voids. A cast sheet often sepa- 
rates from one or the other mold 
surface during cure. This results 
in ugly surface blemishes on the 
sheet variously called “sinks,” 
“strip-voids,” or “snake tracks.” 
The cause is usually improper 
cleaning of the glass mold or teo 
rapid a cycle resulting in too 
rapid evolution of exothermic 
heat. Voids can be caused by a 
non-yielding edge gasket which 
prevents the glass mold surface 
from coming together properly as 
the polymerization shrinkage oc- 
curs. 

Discoloration. Contamination, 
either by the monomer containers, 
iron, mold surfaces, or gaskets, 
can cause the casting to turn out 
yellow instead of water-white. 
Inadequate removal of hydro- 
quinone inhibitor can also cause 
a yellow sheet. 

Bubbles. Bubbles in a finished 
cast sheet can result from air dis- 
solved in the monomer which is 
driven out during the polymeriza- 
tion. Too rapid cure can actually 
cause the monomer to boil and 
this results in large numbers of 
bubbles. Certain impurities can 
also give off air locally, resulting 
in the same effect. 

Poor thickness tolerance. If the 
initial shot of monomer was not 
calculated correctly for the size 
and thickness of the mold, a sheet 
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can come out either too thick or 
too thin at the center as compared 
to the edges. 


Shrinking 


During polymerization, the vol- 
ume of the acrylic material 
shrinks approximately 18 to 20 
percent. Since movement in the 
planes parallel to the ovlates is 
severely restricted during casting, 
all such sheets end up with cured- 
in stresses. These stresses can be 
alleviated, or at least greatly re- 
duced, by annealing; this involves 
reheating to about 150° C. and 
then cooling slowly. During this 
procedure, the sheets. shrink 
about another 2% and the cured- 
in stresses are almost completely 
relieved. 


Masking 

Many customers prefer to re- 
ceive cast sheets with a protective 
layer of paper on one or both 
sides. This paper can be prepared 
by applying a suitable adhesive 
to 40-pound kraft, and allowing 
it to dry. Pressure-sensitive type 
adhesives are suitable and so are 
water soluble types, depending 
upon the end use of the sheet. The 
adhesive may be applied with 
rollers similar to those used in a 
printing press, by contact, by ab- 
sorption, or by brushing. In the 
case of solvent type adhesives, all 
of the heptane solvent must be re- 
moved before use as it has ap- 
proximately the same characteris- 
tics, when mixed with air, as does 
aviation gasoline. Obviously, ex- 
plosion-proof fixtures must be 
used throughout, and extreme 
precautions must be taken to re- 
move all heptane vapors. 

In general, all sheets produced 
for the Armed Forces are masked 
on both sides. Increasingly, cus- 
tomers planning to do intensive 
fabrication are finding that mask- 
ing both sides more than pays for 
the small additional charge. 


Trimming 


Sheets normally are cast 
slightly slightly oversize and 
trimmed in stacks by a high- 
speed circular saw. In a produc- 
tion operation, blades with car- 
bide teeth properly ground are 
found to be most satisfactory. 
They should revolve at high speed 
and there must be no vibration or 
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chatter. Vibration not only re- 
duces blade life, but also chips the 
material. 


Competitive position 

Cast acrylic sheets currently 
predominate over extruded and 
compression molded sheets in a 
good many fields. In the case of the 
sign industry, the sheets required 
are too large to be extruded or 
compression molded economically. 
The lighting industry requires 
many patterns which cannot be 
conveniently or economically ex- 
truded in the thickness required. 
Very often in these applications 
the quantities involved do not run 
large enough to justify the extra- 
ordinary cost of a compression or 
injection mold, even where other 
factors are all equal. 

In the event that optics, sur- 
face pattern, or size area are of 
no importance, most cast sheets 
still compete with extruded and 
molded sheets purely on the basis 
of cost. Extrusion and compression 
molding techniques are less costly 
than casting, but casting has the 
advantage of starting from a 
liquid monomer, which is usually 
less expensive than a polymer. In 
the case of methyl methacrylate, 
the casting monomer costs 29¢/Ib. 
and the extrusion powder costs 
55¢/pound. Thus, thin extruded 
acrylic sheets are lower in cost 
than thin cast sheets; on the other 
hand, because of the difference in 
price of the polymer and the mon- 
omer, thick cast sheets are less 
expensive than thick extruded 
sheets. The costs are about even 
at a thickness of 0.10 inch. 

It should also be emphasized 
that economic production of 
methyl methacrylate sheets is not 
possible on small scale. The profit 
in the operation, if there is to be any, 
must come between the spread in 
the price of the monomer, now 
29¢/lb., and the price of cast sheet 
which varies according to sheet 
thickness, but averages about 
65¢/pound. Allowing for capital 
expenditures, glass breakage, loss 
of material, loss of production, 
mold damage, and last but not 
least, overhead, this is not much 
of a spread. Sheet casting is, 
therefore, not the type of opera- 
tion to be entered into lightly, nor 
with even moderately limited 
capital. 
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CAST PHENOLICS 


By MAX HILRICH* 


Though they are among the old- 
est of all plastics and are the first 
of the thermosetting plastics to 
be adopted for commercial use, 
the phenolics have weathered the 
competition of many newer ma- 
terials and have continued to en- 
joy acceptance for many uses. 

It is true that liquid phenolic 
casting resins have been to some 
degree supplanted by other resins 
with superior advantages for cer- 
tain applications—especially the 
epoxy resins, and particularly in 
such areas as plastics tooling and 
reinforced plastics. Yet even in 
these spheres, phenolics have 
maintained a foothold. Their ver- 
satility and their relatively low 
material and mold costs have made 
them the choice for those applica- 
tions where the special properties 
of epoxies or other resins may not 
be demanded. 

A special place in many sectors 
of industry continues to be held 
by cast phenolics (e.g., cast shapes, 
rather than liquids suitable for 
casting). The cast phenolics gen- 
erally can be easily fabricated 
into a great variety of consumer 
items and industrial parts. The 
liquid resins are available in 
standard forms or can be specially 
formulated for varying viscosity 
or other properties to suit specific 
end requirements. 


Resin manufacture 


The chemistry of the cast phe- 
nolic resins as well as the liquid 
casting begins, basically, 
with a combination of phenol and 
formaldehyde. From the labora- 
tory, these elements go to huge 
kettles for a compounding period 
which lasts from 14 to 18 hours. In 
these kettles, in the presence of a 
catalyst, the phenol and formalde- 
hyde are condensed under high 
heat, while excess moisture is re- 
moved by vacuum distillation. 

The liquid resins so produced 
may be supplied filled or unfilled. 
Ordinarily, they require heat for 
polymerization. Special acceler- 
ators make possible shorter oven 
cures combined with air cure. Less 
frequently, when the use of con- 
trolled heat is not possible or 
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desirable, some phenolic resins 
can be combined with catalysts for 
complete room-temperature set- 
ting. 

Liquid phenolic resins have 
long shelf life, when stored in 
cool rooms in unopened contain- 
ers. They are brought to normal 
room temperature prior to mix- 
ture with appropriate catalysts. 

The resin and hardener are 
poured in measured amounts into 





A cylinder of cast phenolic stock 
is cut and trimmed on a standard 
metal-working lathe into smoothly 
contoured circlets that will eco- 
nomically become bracelets in a 
line of costume jewelry 


an acid-resistant utensil, and 
blended either manually or me- 
chanically at low speed (usually 
30 to 60 rpm.) so that bubble 
formation is avoided and a mini- 
mum of air is entrapped in the 
mixture. 


Resin casting 


Many types of molds can be 
used for casting liquid phenolics 
—including plaster, wood, rigid 
and flexible plastics—with meth- 
ods of mold preparation depend- 
ent on the material used. The 
resin-hardener mixture is poured 
into the form and later easily re- 
moved after setting by an oven 
cure, combined heat-and-air cure, 
or room-temperature cure. 

The castings produced in this 
manner are dimensionally stable, 
infusible, insoluble, and non- 
flammable. They resist heat and 
acids, do not peel or chip. 

Apart from phenolic powders 
and other forms used for molding, 
the liquid phenolics have numer- 
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ous specialized uses in addition to 
casting—laminating, binding, im- 
pregnating, coating, and foaming, 
for example. 


Cast resins 


Many circumstances account for 
the long-standing popularity of 
phenolics supplied as cast shapes. 

Low mold cost is one of these. 
The resin supplier maintains an 
inventory of steel arbors from 
which many standard molds can 
readily be made for rods, tubes, 
and many other shapes. The arbor 
is dipped into molten lead. The 
lead-coated arbor is then chilled 
by immersion in cold water, after 
which the resultant lead mold can 
easily be removed by means of a 
series of sharp hammer blows. 
Even when special shapes are re- 
quired, for which no stock arbor 
or mandrel may be suitable, molds 
to exact specifications can be fur- 
nished at lower relative invest- 
ment than by most other methods. 

Minimizing of finishing opera- 
tions is another asset. Castings 
made in the lead molds closely 
approximate the form of the end 
products for which they are in- 
tended—cylinders, round and oval 
rods, fluted and scalloped rods, 
square and octagonal rods, hexa- 
gonal and clover-shaped rods, 
rectangles, slabs, and sheets. For 
many applications, these shapes 
need only be sliced, sawed, or 
punched to take on their final 
form. Tooling and set-up costs 
are minimized, since conventional 
tools and techniques are used to 
machine the phenolic castings as 
easily as hard woods are ma- 
chined. Wet and dry grinding, 
sanding, buffing, and polishing 
can be used to complete the finish- 
ing operations. 

The visual appeal of the phe- 
nolic castings is another, and per- 
haps the predominant, reason for 
the regard in which these materi- 
als are held. They come in any 
color—clear, opaque, mottled, or 
luminous—with surfaces that can 
simulate jade, amber, ivory, onyx, 
coral, quartz, tortoise shell, and 
other gems and minerals. They 
can be made to simulate elk horn, 
white horn, and stag so realisti- 
cally that they are almost undis- 
tinguishable from these natural 
materials. 


Several classes of uses are 


based on these advantages. One 
is low-investment product devel- 
opment which can take advantage 
of the relatively negligible cost 
of molds and materials to create 
prototypes for market testing and 
determining final designs. An- 
other is low-inventory specialty 
production of items whose volume 
potentials may not warrant high 
equipment outlays or tying up 
capital in overstock caused by 
methods that necessitate long- 
run mass production. Another is 
quality production of items whose 
durable beauty is a significant 
sales factor. 

The range of products fabri- 
cated from cast phenolics is a 
wide one, going from cutlery 
handles to missile components, 
buckles and buttons to ornamental 
bottle tops, trophy bases to in- 





Phenolic castings can be given 
added eye appeal by either wet 
or dry polishing. Here rouging 
wheels bring out the luster of a 
fluted piece destined to become 
a handsome brush back 


strument panel knobs. To add 
to even a very incomplete reck- 
oning, one might list bracelets, 
beads, and other costume jewelry; 
handles for tools and household 
utensils; clock cases, lamp bases, 
brush backs, drawer pulls, hous- 
ings for instruments and appli- 
ances; umbrella handles, ash 
trays, cigarette and cigar holders, 
pipe stems, desk pen sets, book- 
ends; dice, dominoes, tiles for 
word games and for mah jongg; 
and many others. 
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PLASTISOL MOLDING 


Plastisols are dispersions of poly- 
vinyl chloride resin in suitable 
liquid plasticizers. At room tem- 
perature, plastisols may vary in 
consistency from water thin to 
heavy pastes; at about 350° F. 
fusion takes place, resulting in a 
tough, solid mass. Because of this 
liquid-to-solid conversion without 
the need for pressure, plastisols are 
adaptable to simple, economical 
molding by a variety of methods. 


Molding advantages 

Only lightweight, inexpensive 
molds are needed for molding. 
Plastisols are 100% solids and no 
significant loss in weight occurs 
during fusion. Molding plastisols 
are relatively low viscosity liquid 
compounds that can be pumped, 
poured, or sucked into a mold, or 
the mold may be dipped into the 
liquid. Objects may be molded with 
thin or thick walls, depending on 
the molding procedure used. 

Plastisols may be formulated to 
have varied physical and chemical 
properties. Some of the properties 
available in almost any combina- 
tion include: 

Tensile strength—as required, to 
4000 p.s.i. 

Elongation—as 
600%. 

Hardness—(Shore A) from 10 
to 100; (Shore D) up to 80. 

Low temperature flexibility—to 
—65° F. 

Light stability—excellent. 

Chemical resistance—outstand- 
ing to most acids, alkalies, deter- 
gents, oils, and solvents. 

Heat resistance—available to 
225° F. for as long as 2000 hr. and 
to 450° F. for over 2 hours. 

Dielectric strength—minimum of 
400 v./mil when fused in sections 
3 mils thick and over. 

Toxicity—may be formulated 
with FDA accepted materials, 

Color—all colors available, in- 
cluding phosphorescent and fluor- 
escent shades. 


required, to 


Dip molding 


Dip molding consists of dipping 
an internal mold into the liquid 
plastisol, fusing or fluxing, and 
*Vice pres., Watson-Standard Co., 225 Galves- 
ton Ave., Pittsburgh 30, Pa. 
+Chemical Products Corp. King Philip Rd., 


East Providence 14, R. 
References were prepared by the editors. 


PLASTISOL MOLDING 


By W. J. KAUFMAN® and DAVID P. JACKSON# 


then stripping the finished article 
off the mold. Automotive pump 
diaphragms, spark plug covers, 
collapsible tubes, thread pro- 
tectors, boots, and toys are a few 
of the items that may be made on 
a commercial basis by this tech- 
nique. The molds, usually solid, are 
made of cast or machined alumi- 
num, machined brass, steel, or 
ceramic. 

A typical dip molding system 
includes a conveyorized line pass- 
ing through a preheat oven, a 
dipping station, a fusing oven, a 
cooling station, and a stripping 
station. The preheat oven is used 
to heat the mold prior to dipping. 
Although in certain cases the molds 
are dipped at room temperature, 
normally they are preheated to 
control the thickness of the plasti- 
sol deposited on the mold. For most 
common applications (wall thick- 
nesses of 46 to %s2 in.), the mold 
is heated to approximately 300° F. 
prior to dipping. For heavier wall 
thickness the preheat temperature 
should be higher. The mold is in- 
serted into the liquid plastisol 
rapidly and then withdrawn at a 
rate of from 4 to 6 in. per minute. 
In some cases, the mold is in- 
verted, after withdrawal, to allow 
redistribution of excess liquid plas- 
tisol. The plastisol on the mold is 
then fused at oven temperatures 
from 350 to 400° F. The length of 
time in the oven will vary from 5 
to 15 minutes. After fusing, the 
mold is cooled (either by air or a 
water spray) and the molded piece 
is stripped from the mold. 

Combinations of expanded vinyls 
and plastisol skin may be adapted 
to this method of molding, which 
is of particular interest in the 
manufacture of such items as boots 
and gloves because of the insulat- 
ing qualities of expanded vinyls. 

The vinyl skin is formed as out- 
lined above. After the plastisol on 
the mold surface is cured, the mold 
is inserted into the plastisol sponge 
(chemically blown type) bath and 
then withdrawn, The mold is then 
usually inverted to allow redistri- 
bution of the sponge plastisol and 
fusion takes place at temperatures 
of 350 to 400° F. 

Thickness of the sponge sec- 
tion may be controlled by two 


methods: 1) heat of the mold and 
2) rate of expansion of the sponge 
plastisol compound. 

Since mold detail is on the in- 
terior of the dip molded piece, the 
part is sometimes turned inside 
out, as is the case of dip-molded 
boots. This is usually true also of 
plastisol-sponge combinations since 
the insulation is required on the 
interior of the molded part. 

Dip molding lends itself to high 
rates of production because many 
individual molds may be dipped 
at one time. This method also 
lends itself to practically auto- 
matic molding since the molded 
parts may be automatically re- 
moved or stripped from the molds 
by compressed air, so that a single 
operator can run a complete pro-’ 
duction line. 


Slush molding 


Basic to slush molding is the 
ability of plastisols to solidify im- 
mediately on contact with heat. 
This feature is exploited by filling 
a preheated hollow mold with 
plastisol, allowing the material 
adjacent to the mold walls to gel, 
and returning the remainder to 
the reservoir. The wall thickness 
of the deposited film is controlled 
by the temperature to which the 
mold is preheated and the length 
of time the plastisol is allowed 
to dwell in the mold before be- 
ing dumped. 

This process usually uses elec- 
troformed copper or fine aluminum 
sandcast molds. Heat is applied to 
convert the plastisol to an elas- 
tomeric solid; the mold is then 
cooled for convenient handling 
while stripping the molded piece. 

Most of the production lines 
using slush molding follow one of 
two basic systems: single-pour or 
double-pour. Both are readily 
adapted to conveyorized lines. 

A single-pour system involves 
a single filling station where the 
molds are filled by vacuum, grav- 
ity, or pressure. If gravity or pres- 
sure filling is used, the filled molds 
are either spun or vibrated to elim- 
inate bubbles at the extremities. 
After filling, the molds are heated 
—usually by infra-red or by im- 
mersing in hot water—to the tem- 
perature necessary to produce the 
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required wall thickness; the mold 
is then inverted and the still-liquid 
plastisol drained out. The plastisol 
lining left in the mold is then fused 
in an oven at temperatures from 
350 to 375 F. Fusing time depends 
on the size of the molded piece and 
the wall thickness desired in the 
finished part. Following the fusing 
cycle, the mold is cooled, usually 
by fine water spray. 

In the two-pour method, the cold 
mold is filled, usually by gravity or 
by pumping, and vibrated to re- 
move bubbles, It is then dumped, 
leaving a thin film of plastisol on 
the surface. By filling a cold mold 
in this manner there is less chance 
of entrapping air or of gelation 
over fine details at the extremities. 

After dumping and draining, 
the mold is passed through an 
infra-red or hot-air oven to fuse 
or semifuse the first skin. After 
passing through the first pour oven, 
the mold is filled a second time, 
dumped, and allowed to drain. The 
length of time the mold is in the 
first oven determines the wall 
thickness of the final part because 
the heat of the mold retained from 
the setting or fusing of the first 
skin will determine the ultimate 
thickness of plastisol deposited on 
the walls of the mold. The mold is 
then passed through a second oven 
for final fusing of the plastisol 
part. The mold is then cooled and 
stripped in the same manner as in 
the single-pour system. 

Sponge plastisol may be han- 
dled similarly when items such as 
boot socks and toys are manu- 
factured completely of sponge. 
When a plastisol skin-sponge com- 
bination is desired, a two-pour 
system is used, with sponge vinyl 
plastisol poured in the second step. 
This method is used in the produc- 
tion of dolls and doll parts, in- 
sulated boots, and electrical com- 
ponent covers. 

To point out advantages of the 
different processes is difficult 
since they are very similar in na- 
ture, and the final products in 
both methods are accepted com- 
mercially. However, it is obvious 
that handling in the single-pour 
method is at a minimum, whereas 
in the two-pour method the pos- 
sibility of air entrapment is re- 
duced to a minimum. 

Slush molding has many ad- 
vantages in the production of 
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open hollow moldings. The pro- 
cess is relatively simple. Parts 
which show no parting line may 
be made in a single-piece mold. 
When the piece is removed from 
the mold, it is finished and, except 
for decorating, there is no finish- 
ing expense. Undercuts present no 
problem whatsoever, and fine de- 
tail is easily obtained. 
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monomers to polymerize to hard, 
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Rotational molding produces 
completely enclosed hollow mold- 


ings in two-piece molds. A pre- 
determined amount of plastisol is 
introduced into one half of the AU 7 ON AT ic 
mold; the two mold parts are 
clamped together and then rotated 
in two planes. This rotation is ac- : & 
companied by heating either to 
gel or to fuse the film of plastisol 
MOLDING . 





after it has been evenly distributed 
on the interior walls of the mold. 
There are several advantages 
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surfaces leave a dull or mat finish. 
The parting line of the molds 
should be machined after casting 
so that the mold will close tightly, 
preventing leakage while the 
plastisol is in the liquid form and 
thus reducing objectionable flash 
on the molded part. 

The simplest type of rotation 
equipment is the batch-type. 
Basically it consists of a platform 
which rotates in two dimensions 
simultaneously and is normally 
enclosed in an oven for heating 
the molds while they rotate. The 
molds are filled outside the oven 
and clamped on a plate, which is 
then locked in place on the rotat- 
ing platform. In most cases the 
plastisol is fused while in the rota- 
tor; however, in some cases, the 
plastisol is merely gelled or set in 
this equipment and then removed 
and fused in a separate fusing 
oven. The advantage of fusing in 
a separate oven is a large turn- 
over of molds in the rotator. 

The continuous-type of rota- 
tional molding equipment consists 
cf a conveyorized system with in- 
dividual rotational stations which 
travel on the conveyor. A complete 
cycle includes automatic volu- 
metric filling of the molds, auto- 
matic closing, engagement of ro- 
tational gearing, fusion of the plas- 
tisol while rotating, cooling of the 
mold either by water spray or cool 
air, automatic opening of the mold, 
and removal of the finished part. 
This equipment is highly mecha- 
nized and necessarily complicated. 
It is operated with a minimum of 
labor and is capable of achieving a 
high production rate. 

In the rotational equipment 
described, the rotation in each 
axis or plane is regular or circu- 
lar in nature, By the use of ir- 
regular motion in each plane, one 
equipment manufacturer claims 
that a more even distribution of 
plastisol in irregular molds may be 
obtained, and that, by the use of 
cams, localized desposition may be 
accurately accomplished. Thus, in 
the case of a hydrometer bulb or 
a toilet tank ball valve, one sec- 
tion of the molded part could be 
of a heavy wall thickness while 
another portion could be thinner. 

This can also be accomplished 
through ingenuity in mold design 
wherein the thickness of the 
molded section is _ controlled 
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through the thickness of the mold 
walls in particular areas. Generally 
speaking, since the heat is trans- 
mitted more slowly through a 
relatively thick mold wall, the 
molded section in this area would 
be thinner in relation to other 
areas of the article. 

The products manufactured by 
this process range from toys and 
novelties such as dolls, toy bowl- 
ing sets, beach balls, piggy banks, 
artificial fruit, and flowers, to such 
functional items as toilet balls, 
squeeze bulbs, industrial casings, 
and battery-testing-unit housings. 
With a good portion of the toy 
market already realized in this 
field, the greatest potential now 
seems to lie in rotational casting 
of industrial pieces. The outstand- 
ing physical and chemical proper- 
ties of plastisols—combined with 
the wide range of design possibili- 
ties in forming by this process— 
certainly indicate the replacement 
of many tedious fabricating proc- 
esses using metal, rubber, leather, 
and ceramics. 


Low-pressure injection molding 


Plastisols are used in the man- 
ufacture of solid castings or solid 
molded parts, although not as ex- 
tensively as in the manufacture 
of hollow molded parts. The sim- 
plest process for the manufacture 
of solid molded parts is merely 
pumping or pouring plastisol into 
a cavity until it is filled. Usually 
it is necessary to use a covered 
cavity mold for this process be- 
cause during the heating or fusing 
cycle there is some expansion of 
the plastisol followed by some 
contraction on cooling. On parts 
where thick cross-sections are 
molded, bleeders are necessary to 
relieve or reduce the pressure on 
expansion. The time necessary to 
fuse any given molded part by this 
method will depend largely on the 
cross-sectional thickness of the 
part. A rule of thumb to deter- 
mine appropriate fusing time is 
that for every % in. of cross- 
section, 7 min. of curing time 
should be allowed at 350 to 375° 
F. Molded parts with cross- 
sectional thickness as high as two 
inches have already been made 
and marketed. 

A more advanced technique for 
this type of molding might be de- 
signated as low-pressure injection 
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all-around facilities, know 





molding. Low-pressure pumps 
of the grease-gun variety can be 
successfully used to inject the liq- 
uid plastisol into a two-piece mold 
or cavity. Here the molds must be 
designed with bleeders at the 
cavity extremities to allow for 
complete filling. The process is 
simply to close the mold, pump 
the plastisol into the mold until it 
runs out of the bleeders, place 
the mold in an oven for fusion, 
remove, cool, open the mold, and 
take out the finished part. 

The molds used for this method 
are of aluminum, copper, brass or 
steel, and they may be either 
sand-cast or machined. As in the 
rotational molds, the closing sur- 
faces of the two-piece molds must 
be machined to provide a tight fit 
and, again, the finish of the 
molded part depends entirely 
upon the density, polish, or tex- 
ture of the mold surface itself. 
The wall thickness of the metal 
molds should be kept to a min- 
imum to provide for quick heat 
transmission, but thick enough 
for good structural strength to 
withstand the pressures involved. 

For the most part, solid plasti- 
sol moldings are made by the 
batch-process. Conveyorized con- 
tinuous molding processes are not 
practical, due usually to the 
length of time required for fusing. 
The batch-process is excellent 
when a limited number of parts 
are required since the mold cost 
in comparison with that for con- 
ventional molds is very small. 

Some applications of plastisol 
parts made by the batch process 
are seals for ceramic tile, sink and 
disposal stoppers, advertising dis- 
play plaques, and novelties. 


In-place molding 


The outstanding moldability 
and versatility of plastisols have 
led to some very significant large- 
volume applications which can be 
designated “in-place molding.” 
Most successful use of this type 
of operation has been in the field 
of gasketing. 

For example, two leading man- 
ufacturers of the new dry, pleated 
paper, automotive  air-cleaner 
have used plastisols to very great 
advantage in molding end-seal 
gaskets. These manufacturers 
were able to replace a several-step 
process involving precut gaskets 
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and adhesives with a simple, one- 
step, high-speed molding opera- 
tion. Incorporated in the air- 
cleaner are a special corrugated 
paper as the filtering medium, 
surrounded by a metal screen for 
extra support. The air-cleaners 
are made by placing the filter and 
support elements in ring-like 
molds filled with liquid plastisol, 
and then fusing the plastisol. The 
operation is repeated for the other 
end. The fused plastisol not only 
consolidates each end of the filter 
into a sealed assembly, but pro- 
vides, as well, excellent air-tight 
assembly gaskets. 

Flowed-in gaskets are applied 
in the plant to vitrified sewer pipe 
by placing specially designed 
molds over the bell and spigot 
ends of the pipe length, filling 
them with plastisol, and fusing it. 
This new system has replaced the 
tedious process of joining pipe in 
the field with such compounds as 
okum and mortar and has already 
practically revolutionized the in- 
dustry. With this new gasket sys- 
tem, pipe can be laid at astonish- 
ing speed, even under water. Plas- 
tisol in this end use is formulated 
to a hardness which permits the 
pipe lengths to be fitted together 
easily, forming a tight seal. Wip- 
ing the gaskets with solvent lubri- 
cates the gaskets for joining the 
pipe and, when it dries, seals 
the gasket together permanently. 
One of the outstanding character- 
istics of plastisol in this end use 
is its ability to compensate. for 
out-of-roundness in the pipe. 

Another large-volume applica- 
tion for in-place molding with 
great potential is the molding of 
flowed-in gaskets for bottle caps 
and jar lids. Fast flow, combined 
with rapid gelling and fusing 
properties, permits tremendous 
production speeds, 


Combined methods 


There are occasions, particu- 
larly with plastisol skin-sponge 
vinyl combinations, when the use 
of two of the above-mentioned 
methods is advantageous to pro- 
duce a single product. Such items 
as arm rests, gaskets, toys, 
squeeze balls, and electrical pack- 
ings may be produced with a 
tough outer skin of vinyl plastisol 
and a solid interior of expanded 

(Continued on p. 801) 
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Plastics tooling 


By MAX HILRICH* and FRANK L. BOGARTt 


W.... plastics tooling for 


forming of both metal and plas- 
tics components has reached the 
point where it is “here to stay,” 
it still remains a subject for 
occasional debate. When con- 
troversy over plastics tooling 
arises, it is usually a result of ex- 
travagant or unrealistic claims, of 
tooling programs undertaken with 
insufficient planning, or because 
of erroneous expectations that 
plastics tools and dies can accom- 
plish “miracles.” 

Despite these occasional mis- 
understandings, plastics tooling 
has found a consistently growing 
acceptance, largely because, when 
intelligently applied, it can show 
significant savings in equipment 
investment as well as in time and 
manpower, with materials savings 
often an added attraction. 

The first big user of plastics 
tools—the aircraft industry—re- 
mains one of the most important. 
Here the tools help solve a spe- 
cial problem of this industry— 
the disproportionate cost of time- 
consuming fabrication of ma- 
chined tools for producing com- 
paratively limited numbers of 
parts for any single model. 

Other industries in which reli- 
ance has been placed on plastics 
tooling include those in which com- 
petition compels manufacturers 
to make frequent style changes, 
and put them into effect quickly. 
Among notable examples are 
automobiles and appliances. Plas- 
tics dies can be altered rapidly 
and with comparatively small ex- 
pense. Also, dies made of plastics 
have often made it possible to re- 
duce the number of operations re- 
quired to make complicated parts. 
And plastics dies have become 
virtually commonplace for short 
runs of prototype parts as well as 
for limited runs in actual pro- 
duction. 

The first group of resins to be 
widely used in tooling were the 
phenolics. Polyester resins came 
*Research Director, The Marblette Corp., 
37-31 Thirtieth St., Long Island Cit f 


N. a 
tSales engineer in charge of the Marbiette 
branch in Detroit 
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next. Then the epoxies emerged 
and now dominate the field. This 
is evidenced by U. S. Commerce 
Department estimates that epox- 
ies made up 60% of the plastics 
used for tooling in 1956. Their 
share of the market has since 
grown even more impressively, 
and is now estimated authorita- 
tively at about 95 percent. 

The low cost and handling ease 
of phenolic resins cause them to 
continue in demand for some 





Huge parts for sectionalized swim- 


ming pools fend section shown 
above) are laid up and cured in 
production on epoxy molds 


tooling applications. Preference 
for epoxy resins is generally based 
on their superior ability to meet 
requirements for accuracy, 
strength, and abrasion resistance. 
Another advantage of most epoxy 
compounds is that they do not 
require a heat cure; polymeriza- 
tion is achieved at room tempera- 
ture, usually after blending with 
a catalyst or hardener. 

Polyester resins are still some- 
times used in combination with 
fibrous glass and other reinforc- 
ing materials in the manufacture 
of reinforced plastic tools. Epoxy 
resins have also come to the fore 
in this area, bringing advantages 
of low shrinkage, superior bond- 
ing and wetting properties, and 
exceptional stability. 


Epoxy resins with high heat re- 
sistance have made forming of 
hot metals more feasible. New al- 
loys of epoxies with metals and 
glass fibers are opening up new 
spheres for plastics Cies for pro- 
duction tooling, partly because of 
their higher strengths and resist- 
ance to surface wear, and partly 
because they lend themselves to 
new techniques of using heat and 
pressure for mass casting. 

Production molds of plastics 
with improved heat transfer capa- 
bilities are expected to find in- 
creasingly wider use in plastics 
forming procedure and especially 
in injection molding. 

In general, when a plastics tool- 
ing application is fairly critical, 
with relatively rigorous perform- 
ance requirements, epoxy resins 
tend to be chosen as the most suit- 
able tooling materials. 

In some instances, it proves 
worthwhile to use combinations 
of materials in making plastics 
tools. For example, further re- 
duction of cost and weight is 
brought about by casting or lam- 
inating a tough epoxy surface 
over a cast phenolic or phenolic 
foam core. Fillers are also added 
to tooling resins to boost special 
properties such as resilience or 
wear resistance, or are used as 
extenders for increased economy 
in materials costs. 

Final selection of the resin for 
any given tooling application is 
dictated by an evaluation of the 
specific requirements involved. 
Relevant factors include: material 
to be formed; number of parts 
needed; allowable dimensional 
tolerances; and heat and stress to 
which the tool will be exposed. 
When more than one resin will 
meet all the requirements, cost 
obviously becomes the decisive 
factor. 


Advantages and limitations 

Since highly complex tools are 
extremely difficult to machine, ad- 
vantages of plastics tools over 
metal tools are often most appar- 
ent when compound contours are 
involved. 

Savings due to the simpler and 
faster fabrication of plastics tools 
are more significant than savings 
in materials costs. Plastics tools 
can considerably lower lead time 
since they are often produced in 
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days, where comparable metal 
tools might take weeks. Moreover, 
plastics tools can usually be put 
to work with minimum delay, 
since they ordinarily require little 
or no barbering or finishing. 

Minimum disruption of produc- 
tion programs is another benefit 
of plastics tools, because they can 
be easily modified or rebuilt by 
refacing or recasting. 

As a general rule, plastics tool- 
ing programs can be put into ef- 
fect at lower initial investment 
than conventional metal tooling, 
because of usually smaller equip- 
ment requirements. The lighter 
weight of plastics tools makes 
them easier to handle than metal 
tools, sometimes permitting man- 
ual rather than mechanical han- 
dling. Storage problems are also 
often reduced or eliminated be- 
cause of plastics tools’ resistance 
to corrosion. 

Extra strength can be added to 
the plastics tools by using metal 
inserts in the dies, by using steel 
or aluminum chips or metal or 
glass fiber as reinforcements, or 
by spraying the surface of a mold 
with metal prior to casting. 


Fabrication methods 

The basic techniques for pro- 
ducing plastics tools and dies are 
casting, laminating, and splining, 
either alone: or in combination, 
with variations which stem in one 
way or another from these proce- 
dures. 

Tooling resins, either unfilled or 
filled, are furnished, in most cases, 
as liquids with viscosity varying 
according to the formulation. 
They can be stored in unopened 
containers for long shelf life. Be- 
fore use, the resin is blended with 
a suitable hardener, customarily 
provided by the resin supplier. 
Mixing may be done manually, 
but mechanical means are gener- 
ally preferable. Pot life of resin- 
catalyst mixtures varies greatly 
from one material to another so 
that materials suppliers ordinarily 
offer instructions on how soor the 
mix must be used. Some of the 
newer resins are formulated for 
long pot life, with correspondingly 
greater leeway in processing time. 

For casting, the mixture of 
resin and catalyst is poured di- 
rectly against a model or a mold 
made from a model. A parting 
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Spotting block for 
metal forming tool is 
built up by the fast 
and economical tech- 
nique of alternately 
spraying epoxy resin 
and metal fibers on a 
suitable form. The 
metal fibers act as a 
reinforcement as well 
as a resin filler 





agent is used to make it easy to 
separate the hardened plastic tool 
from the form whose shape it re- 
produces. 

If metal inserts are to be used, 
they can be set in place when the 
tool is cast. An alternative is to 
wait until polymerization is com- 
plete and then fit the insert into a 
cavity milled into the rigid die. 

Laminating normally begins 
with provision for special surface 
properties such as smoothness and 
abrasion resistance, by applying a 
plastic gel coat to the prepared 
form and letting it stand until it 
becomes tack-free. This coat is 
then backed up to a predeter- 
mined thickness by successive 
layers of fibrous glass cloth or 
other suitable fabric which are 
impregnated by a laminating resin 
which may be brushed directly 
onto the reinforcing material. 

Reproduction of complex shapes 
and contours is aided by the avail- 
ability of thixotropic compounds 
which will not run off vertical 
surfaces when applied outside 
male forms or inside female forms. 
These include paste-like resins 
developed for splining and trowel- 
ling uses. 

Selection of casting or laminat- 
ing as the most suitable fabrica- 
tion method, as well as the deci- 
sion on whether to employ 
modifications of basic methods, 
depends on the tool’s end-use re- 
quirements. Laminate tools sur- 
pass cast tools in tensile and flex- 
ural strengths, are usually lighter 
and more accurate. Cast tools may 
mean higher materials costs, but 





these are compensated by savings 
in time and labor. 

Advantages of both methods are 
often combined by making tools 
with a cast core and a laminate 
surface. 


Prefabrication steps 

Almost any material strong 
enough for the purpose can be 
used to make molds for plastic 
tools, including such flexible ma- 
terials as vinyl plastisol and sili- 
cones. It is probably more com- 
mon to use a wood master or a 
laminate or plaster splash taken 
from the master. Sometimes a 
metal part is employed as a mold. 

Plaster and other porous molds 
must be thoroughly dried and 
then sealed. Several coats of a 
sealant are usually applied, each 
coat being lightly sanded with 400 
grit paper. The final surface is 
waxed and buffed, and a parting 
agent applied. 

Because casting resins accu- 
rately reproduce the surface of 
the mold against which they are 
cast, any uncorrected imperfec- 
tions in the mold surface show up 
as imperfections on the plastic 
tool. Careful mold preparation is 
therefore necessary, including 
such precautions as smoothing 
down any weaves or wave-like 
patterns on the mold surface, 
sanding off blemishes, and filling 
in hollows. 


Metal-forming tools and dies 
Metal sheets of varying thick- 
nesses can be formed on plastics 


(Continued on p. 778) 
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Thermoforming sheet 


By E. BOWMAN STRATTON, JR.* 


BB ecicaity, thermoforming is 
defined as any process in which 
thermoplastic material, in sheet 
form, is heated and caused to con- 
form to the contours of a mold. 

Thermoforming by mechanical 
methods dates back to the end of 
the 19th century when celluloid, 
preheated on a steam table and 
placed by hand into matched 
molds, was held under clamping 
pressure until cool. 

It was not until the mid-1930’s 
that any improvement in technique 
was made. At that time, when 
clear acrylics came into use for 
aircraft blister windows, it became 
necessary to find a_ technique 
which would allow production of 
parts with complete optical clar- 
ity, free of mold mark off. 

A free-blowing method was de- 
veloped in which material was 
heated in an oven, quickly trans- 
ferred to the forming apparatus 
and clamped, in the manner of a 
diaphragm, across the open top of 
a sealed box. Low air pressure was 
then admitted into the box, caus- 
ing the hot material to blow up 
into a bubble or semi-sphere 
where it was held until cool. As a 
variation of this method, vacuum 
could be drawn in the box, caus- 
ing the bubble to form inward. 
Both of these techniques are still 
used today. 

With the introduction of ace- 
tate, butyrate, and other cellulo- 
sics, also in the 1930’s, a plug-and- 
ring method was developed and is 
still used to form these materials. 
In this method the preheated sheet 
material is clamped in a ring; then 
the plug, a male mold, is forced 
down into the sheet for a prede- 
termined distance, forming the 
part. Variations of this basic meth- 
od were developed to form prod- 
ucts of differing designs. 

In the 1940’s, machines were de- 
veloped on which thermoplastics 
could be both heated and formed. 
These machines resulted in faster 
production by eliminating the need 
for hand transfer of heated mate- 





*Auto-Vac Co., A Div. of National Tool Co., 
1984 State St. Ext., Bridgeport, Conn. 
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rial to forming stations. Further, 
they made possible economical 
heating of materials to the exact 
temperatures required for form- 
ing. The earlier methods had re- 
quired overheating to compensate 
for heat loss which occurred dur- 
ing. The earlier methods had re- 
heater to the equipment on which 
it was formed. 

Some mechanical forming is still 
used to a limited degree, but the 
majority of today’s thermoform- 
ing is done on versatile combina- 
tion machines using vacuum or 
drape forming or combinations of 
these methods with or without 
accessory devices. Pressure form- 
ing, giving production speeds up 
to 5 times those obtainable by 
vacuum, is gaining favor for the 
high-volume production of rela- 
tively small items. 


Integrated forming lines 


In contrast to these versatile 
combination machines are ma- 
chines used in completely inte- 
grated, automatic lines for ex- 
tremely fast production of one 
item. For example, an integrated 
line producing 200 refrigerator 
door liners per hour contains two 
highly specialized vacuum form- 
ing machines. This production line 
begins with an extruder which 
produces high-impact styrene 
sheet material from scrap and vir- 
gin resin. The sheet is laminated 
on one side with a high gloss film, 
cut to size and stacked on a pallet. 
Pallets are moved to loaders which 
feed sheets onto conveyors from 
which they are lifted into the 
clamp frames of the vacuum form- 
ing machines. 

These machines are rotary types 
and as the clamp frame opens for 
the new sheet the part just formed 
drops out and is carried to other 
machines for trimming and punch- 
ing. The new sheet moves around 
to the heating station, comprising 
stationary twin heaters, then to 
the forming and cooling station 
and finally to the original station 
where it is dropped as a new sheet 
is clamped. Material trimmed from 


formed liners is transferred to a 
grinder, mixed with new resin in 
predetermined proportions, and 
fed to the extruder. 


Straight vacuum forming 


This is the simplest method of 
thermoforming. In this process, a 
vacuum removes the air between 
heated material and mold, and at- 
mospheric pressure forces the 
softened plastic against the mold. 
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1. STRAIGHT VACUUM FORM, 
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7. PRESSURE FORMING 
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Material may be clamped directly 
on the mold, or in a clamp frame 
located directly above the female 
molds usually used with this 
method. 

Machines used for vacuum form- 
ing range from simple, manually- 
operated units to completely auto- 
matic models on which several 
different forming methods may be 
used. In low-cost straight vacuum 
machines, the material is usually 


manually clamped to the mold or 
mold box and the heater and vac- 
uum control are manually op- 
erated. After forming, the finished 
item is unclamped and removed 
from the mold. In an automatic 
machine, material is simply placed 
in the clamping frame and fin- 
ished products are removed. The 
machine automatically clamps the 
sheet and the heater or heaters are 
actuated for a timed interval. 
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2. DRAPE VACUUM FORMING 


3. FORCE ABOVE SHEET 
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5. PLUG and RING FORMING 


6. FORMING INTO FEMALE WITH 


HELPER AND AIR PRESSURE 
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IN THESE SIMPLIFIED schematics of seven 
basic methods of sheet forming, letters in- 
dicate the following: A — Heater; B— 
Clamp; C = Plastic Sheet; D — Mold; E = 
Vacuum Line; and F = Air-Pressure Line. 


THE methods sketched here and fully de- 
scribed in the text are as follows: 


1) STRAIGHT VACUUM FORMING. 
Clamped in a stationary frame, the heated 
sheet is vacuum-drawn into the mold. 


2) DRAPE VACUUM FORMING. Move- 
able frame or clamp drapes the sheet, soft- 
ened by heat, over male mold before 
vacuum is pulled. 


3) FORCE ABOVE SHEET. Mold descends 
ento heated sheet, partially forming it; 
then the vacuum is pulled. 


4) VACUUM SNAP-BACK FORMING. Vac- 
uum is pulled, drawing pre-heated sheet 
into cavity G. Male plug moves down until 
it reaches a predetermined position. Vac- 
uum is then applied through male plug. 


5) PLUG AND RING FORMING. Heated 
sheet is placed over a ring and clamped 
down. Mold mounted on ram is forced 
into it. 


6) FORMING INTO FEMALE WITH HELPER 
AND AIR PRESSURE. As press closes, cored 
plug pushes heated sheet into cavity. Air 
pressure, introduced through plug, pushes 
sheet into female mold. Holes in mold let 
air escape. 


7) PRESSURE FORMING. After heating, 
framed sheet is formed between matched 
male and female dies. 








THERMOFORMING SHEET 





Vacuum is drawn automatically 
and removed after a timed cooling 
period. The clamp frame then 
opens automatically for removal of 
the formed part. 

Straight vacuum forming is usu- 
ally used only for low profile items, 
since excessive material thinning 
occurs in forming deep parts. As a 
general rule, the depth of a round 
part should be no more than half 
the diameter, and for square or 
rectangular items the depth should 
not exceed half the smaller width. 

Vacuum forming using male 
molds placed in a chase is occa- 
sionally used when it is desirable 
to have the thickest plastic section 
at the top of the mold. This results 
in added strength; however, mate- 
rial waste occurs because the 
heated plastic must be drawn into 
the chase to prevent excessive 
thinning at the base of the male 
mold. When strength on the top 
side is mandatory, this method 
may prove economical; however, 
in most cases it has been replaced 
by drape forming. 


Drape forming 


This method is used with male 
molds to avoid material waste in 
forming parts requiring better ma- 
terial distribution on the side 
walls. With drape forming, this 
material distribution is obtained 
with smaller and thinner sheets 
than could be used if the item 
were vacuum formed. Relatively 
deep parts are of higher quality 
when drape formed. Other advan- 
tages of this method are lower cost 
of male molds as compared with 
female molds, and the simple 
forming and rélease of deeper 
parts. 

In the drape method, plastic ma- 
terial is held in a clamp frame 
mounted above the male mold. 
After the sheet is heated, the 
clamp frame is lowered, draping 
the soft material over the male 
mold to the lowest mold level. The 
sheet is sealed at the edges of the 
mold chase and vacuum is applied, 
pulling the plastic down to the 
mold contours. 

As female sections may be in- 
corporated in the male mold, it is 
possible to drape form complicated 
shapes. The general rule for round 
parts is that depth should not ex- 
ceed diameter or, for square or 


(Continued on p. 790) 


775 











T he basic principles involved in 
blow molding thermoplastic mate- 
rials are very simple: entrap a 
softened hollow body of material 


station, with rotational extrusion. 
Injection with transfer—hand 
and mechanical. (See Fig. 2.) An 


removable core, ending in a hand 
grip, to allow the formation of a 
closed-end parison somewhat like 
a test tube. Alongside the ma- 
chine, on a separate frame, is car- 
ried a second mold comprising 
the blowing cavity and a simple 
latch-type, manually operated 


injection molding machine is 
fitted with a special mold with 


locking device. 
(known as parison) in a simple In operation, 
mold, introduce air at medium 
pressure to cause inflation of the 


material, and allow sufficient time 


the parison is 





for cooling while pressure is main- AIR PRESSURE — aa IDES 
tained. EXTRUSION DIE. 

Present production methods " MATERIAL 
range from simple manual opera- i aa OWN 
tions to relatively complicated 


automatic ones, and fall into six 
groups: 1) injection with transfer 
—hand and mechanical; 2) extru- 
sion with hand transfer; 3) fixed 
mold with interrupted extrusion; 
4) rising mold with continuous 
extrusion; 5) alternate-flow, man- 
ifold extrusion; and 6) multi- 
Adapted from an article by Vernon Hill, Na- 


tional Cleveland Corp., appearing in the July 
1959 issue of MODERN PLASTICS Magazine. 
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Fig. 1: Fixed mold with interrupted extrusion 
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Fig. 2: Injection molded parison is hand-transferred to blow mold 
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Fig. 3: Extruded parison is hand-transferred to blow mold 
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molded around the core through 
a hot-runner, pin gate. The mold 
is opened before the material is 
set up and the core, carrying the 
parison, is transferred manually 
to the blow mold. As this mold is 
closed, male and female registers 
accurately locate and lock the 
core and parison in position. At 
the same time, an air nozzle enters 
into a seat in the core and air 
pressure is introduced to inflate 
the parison. 

More than one article can be 


produced at a time by using 
multiple-cavity injection and 
blow molds and by joining a 


matching number of cores on a 
cross head member. A definite 
rhythmic cycle can be obtained 
by using two sets of cores, so that 
one is in place in the molding 
machine receiving the parisons, 
while the other is in place in the 
blowing mold during inflation and 
cooling. 

Operating on exactly the same 
principles as the manual transfer, 
it is possible to have both injec- 
tion and blowing cavities mounted 
within the platen area of the in- 
jection molding machine and for 
the cores to rotate or reciprocate 
automatically with the opening 
and closing of the platens, each 
phase of the operation being con- 
trolled by electronic or other 
timing devices. 

ADVANTAGES. Existing in- 
jection molding machines can be 
utilized; permit molding and cool- 
ing of a section of the parison to 
form, for example, a non-drip 
threaded bottle neck without the 
need for any secondary operations 
for finishing. It also allows varia- 
tions in wall thickness of the pari- 
son body, in any area, to give ad- 
ditional material where required. 


DISADVANTAGES. By virtue 
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Fig. 4: Rising blow mold with continuous extrusion 


of the need for injection molds, 
blowing molds and special cores, 
tooling costs for any one item will 
be higher than required to pro- 
duce a similar size/weight item 
by extrusion blowing. 

Extrusion with hand transfer. 
(See Fig. 3.) A blowing-cavity 
mold is mounted in any suitable 
closing/locking device adjacent to 
an extruder fitted with a tube die. 
In operation, an operator cuts off 
a measured length of hot parison 
and transfers it to the blowing 
mold. The parison can lie horizon- 


tally or be hung vertically, sus- 
pended from some holding device. 
Air can be introduced through a 
tube or mandrel or by means of a 
needle which pierces the parison 
at the time of the mold closing. 
Several molds can be arranged 
around the head of the extruder, 
and a cycle set up whereby the 
operator is filling and emptying 
the molds in continuous rotation. 
For example, if an extruder 
plasticating 60 lb./hr. is employed, 
the articles to be produced weigh 
(Continued on p. 797) 
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Thermosetting Plastics 








Telephones: 





CUSTOM MOLDERS of THERMOSETS 


PHENOLICS 200°C temperature resistance—good dimen- 
sional stability. 


MELAMINES Arc resistance—dielectric strength coupled 
with abrasion resistance. 


POLYESTERS Sustained electrical properties under high 
humidity conditions. 


SILICONES Excellent physical and electrical characteristic 
retention at 300°C. Self extinguishing. 


EPOXIES Excellent physical, electrical and chemical re- 
sistance at 200°C. 


INOID 


ENGINEERING CORPORATION 
3447 HOWARD STREET - 


SKOKIE, ILLINOIS 


SKOKIE, ILLINOIS—Orchard 3-1050 
CHICAGO, ILLINOIS—ROgers Park 4-7623 
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coordinated facilities for molding all types of 
plastics under one roof saves time, cuts costs 


AICO is a veritable one-stop shop- 
ping spot for all your molded plastics 
needs. At AICO you will find skilled 
technicians whose long and special- 
ized experience keeps each job “on 
schedule” every step of the way... 
from design, through mold building, 
molding, final inspection and deliv- 


ery. Regardless of molding material, 
molding method required or quan- 
tities involved ... AICO is equipped 
to do the entire job. Under one roof, 
at AICO, you will find completely 
coordinated facilities to assure fast, 
economical production of all your 
custom molded plastics. 


AMERICAN INSULATOR CORPORATION 
NEW FREEDOM, PENNSYLVANIA 


a ~ 

ee 
AICO’S COMPLETE 
PLASTICS MOLDING 
SERVICE INCLUDES 





AICO PLASTICS 
DESIGNER'S HANDBOOK 


Tells ond illustrates how low 
unit cost con be ochieved 
through proper plastics 
design 


Alco 
FACILITIES BOOKLET 


Tells molding material best Tells how to select a fully- 
suited for your product equipped molder to do your 
tells how it should be molded job shows how to ovoid 
split responsibilities 


AICO PLASTICS APPLICATOR 








WRITE FOR YOUR FREE COPIES TODAY 












Plastics tooling 
(Continued from p. 773) 


tools of many kinds. These include 
prototype and production draw 
dies, stretch dies, drop hammer 
forms, hydroforming and rubber- 
pad forming dies. Dies for flang- 
ing, trimming, restrike, and 
secondary operations may have 
plastic locating pads. 

Draw dies cast from epoxy res- 
ins to exact contours or made of 
plastic cast over a metal core have 
been primarily used in develop- 
mental work and for drawing of 
prototype parts. When contour is 
not a limiting factor, they have 
sometimes been adapted to short 
runs of heavy steel, and used to 
draw larger quantities of panels 
from thin-gage and alu- 
minum. 

Plastics draw dies are among 
the types of tools for which it is 
not an uncommon technique to 
use a cast core and a laminate 
surface. 

Stretch dies fabricated from 
plastics have a glasslike surface 
that avoids die marks on formed 
metal parts. Used in standard 
stretch presses, where a metal 
sheet is gripped by clamps and 
pulled over the die by mechanical 
or hydraulic power, they may 
have working face areas of well 
over 100 square feet. 

Laminate shells, cross-ribbed 
for added strength, are sometimes 
utilized in making stretch dies. It 
is more usual, however, for a liq- 
uid resin to be cast over a cured 
core of foamed phenolic or other 
resin. Low-cost cores with a high 
ratio of strength-to-materials-in- 
vestment have been made by mix- 
ing granite chips with the resin. 

Drop hammer dies may be made 
by casting a filled resin inside a 
laminate for the bottom half of 
the die, and placing this in a frame 
to serve as a mold for a resilient 
epoxy face on the corresponding 
punch, which has a lead or Kirk- 
site core. Use of a parting agent 
permits easy separation of the two 
halves, 

Variations in drop hammer de- 
sign include plastics punches with 
metal bottom dies, punches with 
laminated plastics faces over cast 
bodies, and punches with steel 
weldments for higher strength. 
Recently developed rubber-like 


steel 


ENGINEERING AND METHODS 






























































de 


ve 


-al 


ell 


ed 


1eS 


ide 


quality checked 


Check quality . that’s the 
important job assigned this 
Cincinnati 200 ton hydraulic 
press expressly designed for the 
plastics industry It has a max- 
imum daylight opening of 84 
inches—a minimum of 48 
inches. By inserting spacer 
blocks into the ram, 60 and 72 


rs are ob- 


inch davlight openin 
tained. Bed Capacity 1s 60 
inches by 35 inches. This press 
is used for try out, matching 
and spotting molds and is also 
available to Engelking custom- 


ers for short production runs. 
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Engelking brochure and for 
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your specific needs. 


' 


mM 


f, Sa 
— eee 
an - 
4 eS 
A 2 
fai) 
a 


ngelking 


MATCHED METAL MOLDS FOR REINFORCED PLASTICS 
a complete service all under one roof! Starting from your prints or drawings, 


Engelking is equipped to assume total responsibility for the entire production of 
perfectly matched metal molds for your reinforced plastic products. One of the 
largest and best equipped pattern making and mold making companies in the 
Midwest, with more than 100 skilled craftsmen and 40,000 square feet of floor 
space. Engelking offers a complete service, including prototypes, models and 


duplicating models. 


Engelking Equipment Includes Six Duplicating Machines—Job capacity 
on Engelking’s new Pratt & Whitney Duplicator ranges from 6 feet horizontally 
to 4 feet vertically in a single set-up. A giant 10-ton overhead crane serves this 
equipment. A Swiss-made K. A. 200 duplicating machine and 3 German-made 
Deckel K. F. 12 universal pantograph die sinking machines that work to the 


closest tolerances of any comparable machines made, assure highest quality. 


A much appreciated Engelking service is the precision checking 
of molds before delivery to customers. When Engelking molds 


arrive at their destination, thev are ready for immediate use! 


ngelking PATTERNS, INC 


COLUMBUS, INDIANA 
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Profiles - Sheet - Moldings 












Compounding to meet specific design requirements 
in Vinyls, standard and linear Polyethylene, 

Teflon 100, Nylon, Polypropylene, Polystyrene, 
Styrene rubber co-polymers and others 


Complete technical facilities, our own die shop, 
a wide range of extruder types and sizes, and 
rigid quality control standards, enable Conneaut 
to deliver quickly top-quality extrusions, com- 
petitively priced. 





We can, for example, provide plastic sheet, 
either rigid or elastomeric, for fabrication by 
heat welding or vacuum forming, in gauges from 
.025” to .250” in various widths. We can furnish 
extrusion molded slugs up to several hundred 
pounds for further machining in your plant or 
we can furnish the final part machined to your 
specifications. Formulations can be varied to 
meet design requirements. For nuclear applica- 
tions, additives such as elemental boron, boron 
carbide, lead oxide or cadmium oxide can be 
incorporated. We can furnish profiles in any ex- 
trudable cross-section to extremely close toler- 
ances and hold the tolerances through the length 
of the run. If desired, we can heat-seal, punch 


or otherwise fabricate the extruded profile to IF IT IS EXTRUDABLE IN PLASTIC 
your specifications. CONNEAUT CAN EXTRUDE IT 
Quickly, Accurately, Economically 














Write, wire, or phone 51-961, Conneaut, for prompt infor- 
mation, project analysis, recommendations or quotations. 


1844-A 


CONNEAUT 
RUBBER & PLASTICS CO. 


CONNEAUT, OHIO 





A UNIT OF 
THE UNITED STATES STONEWARE COMPANY 


The new research facilities of Conneaut Rubber & Plastics Co. 
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epoxy resins with high impact re- 
sistance have shown up well as a 
material for drop hammer forms. 

Hand hammer forms of plastics 
have found a particularly useful 
place in automotive design pro- 
grams because they meet the 
requirements for quickly made 
and relatively inexpensive tools 
needed to produce just a few 
metal parts. 

They may be cast solid or made 
by pouring a casting resin over a 
foam core. To provide for ex- 
ceptionally sharp contours, preci- 
sion-cast inserts of brass and zinc 
alloy can be used in hand hammer 
forms. These inserts are set in the 
mold prior to casting and locked 
in place by slots or bolt heads pro- 
truding into the plastic, or they 
are put in place during a later 
stage of the operation by chipping 
out a section of the form and cast- 
ing the inserts in position with 
additional plastic resin. 

Epoxies that are curable at 
room temperature and castable 
without the uncontrolled exo- 
therm that could ruin both molds 
and large-mass castings, have 
made possible plastic dies of al- 
most any size. 

Dies weighing over 13,000 Ib. 
have been made by an aircraft 
manufacturer in a continuous op- 
eration requiring approximately 
one day to pour and one night to 
set. A low-cost core mix was made 
by mixing a bulk-mass epoxy 
casting rein with gravel. A lam- 
inate of epoxy and glass cloth was 
used to surface these tools, the 
largest of which was about 17 ft. 
long. Weight savings were better 
than 50% over cored metal tools. 
Used on a 350-ton stretch-wrap 
press, these tools form aluminum 
sheeting up to % in. thick. 


Fixtures, jigs, and gages 

Since they are fabricated di- 
rectly from master models or their 
duplicates, fixtures to check con- 
tour flanges and hole locations of 
parts can be made accurately as 
well as inexpensively from plastic 
resins, 

Durable, light-weight, yet low- 
cost fixtures and gages for com- 
plicated shapes are made by hand 
lay-up of epoxy resins and fibrous 
glass cloth directly onto master 
models. 

Plastics holding forms can be 
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Answering today’s increasing demand for 
precision molded plastic parts, Michigan 
Plastic Products, Inc. is supplying custom 
designed parts to manufacturers in every 
major field of modern production. 


We are specialists in the molding of ther- 
moplastic materials with 11 injection 
molding machines from 2 oz. through 32 
oz. capacity. Our assembly and finishing 
facilities are complete including hot 
stamping, painting, silk screening and 
vacuum metalizing. 


For plastic parts designed, engineered and 
produced from one source with quality at 
reasonable prices, write or phone us today. 


Automotive Juvenile Furniture 

Appliances Displays & Novelties 

Juke Boxes Miscellaneous Custom 
MOLDERS OF FINE rt Ashi ¢€ PR OAM Acct & 


MICHIGAN PLASTIC PRODUCTS, INC. 
GRAND HAVEN, MICHIGAN 
Phone 2940 


sales office: 45834 VanDyke, Utica, Michigan. Phone: Republic 9-8271 
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CHELSEA 50, Mess. 


Joseph Leader 
68 Marlborough Street 


Turner 4-3484 
CHICAGO 465, Illinois 
R. H. Frish 

Room 211 

6349 N. Western Ave. 
Ambassedor 2-6005 


DETROIT 35, MICH. 


Horry R. Brethen Co. 
16577 Meyers Rood 
Diemond 1-3454 


EAST ROCHESTER, N. Y. 


Dyneatherm, Inc. 
607 West Commercial Street 
Phone: Ludiow 6-0082 


KNOXVILLE, Tennessee 


Harold J. Melloy 
2100 Ailor Ave. 
?. ©. Box 3207 
Phone: 2-5911 


MILWAUKEE 13, Wis. 


John Weiland, Jr. 
7105 Grand Parkway 
Greenfield 6-7161 


ARDMORE, Pa. 
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SLIDE TRAYS 


IN MOLDED THERMOPLASTIC 


a (Quinn Sewn 


The versatility of Quinn-Berry engineering and craftsmanship demon- 
strates itself again in this Kodak Slide Tray of molded thermoplastics. 

Dimensional stability plus the meeting of exacting tolerances for the 
slide guides characterize the requirements of these Kodak Cavalcade 
Projector Components. Slides must move through the projector smooth- 
ly and noiselessly—any possibility of chatter or jumpiness must be avoided. 

Careful choice of thermoplastics, skilled precision mold design and 
dependable, experienced press room operation . . . these are the “ingre- 
dients of success” in producing parts to meet the demands of the popular 
Kodak Cavalcade Projector, “Finest of The Automatics”. 

You can depend upon Quinn-Berry capabilities to meet your require- 
ments for precision molded thermoplastic parts. Place your parts require- 
ments with Quinn-Berry where the Unusual is Routine. 







WE FLY TO SERVE YOU FASTER! 


2609 WEST 12TH STREET, ERIE, PA. 








made from an actual part or 
model by either casting or lami- 
nating. Separation is sometimes 
accomplished by sawing the plas- 
tic form into two equal halves. 

Similarly, by casting or lami- 
nating against an actual part, 
plastics holding fixtures can be 
constructed for secondary opera- 
tions such as trimming, drilling, 
routing, assembly, plating, weld- 
ing, etc. 


Duplicates and models 


Because they provide a fast and 
inexpensive way of producing 
copies of actual or projected auto- 
mobile parts for car manufactur- 
ers to send to accessory suppliers 
and assembly plants for refer- 
ence, duplicate models are popu- 
lar in the automotive industry. 

A usual procedure of producing 
such duplicates is to apply a gel 
coat and a laminate over a wooden 
die model. A framework of tubing 
or sheet stock is then bonded in 
place to serve as a base. After set- 
ting, the female form is removed 
from the model. (This may dou- 
ble later on as a die punch spot- 
ting rack.) Parting agents are then 
applied to the female form, and 
the laminating process is repeated 
to make as many duplicates as are 
required. 

Casting and laminating resins 
are also used in making study 
parts for planning of design, tool- 
ing, and assembly operations. 


Foundry applications 


Among the reasons for the ex- 
panding importance of plastics, 
especially the epoxies, in the 
foundry field is their adaptability 
to simple duplicating techniques. 
Plastics patterns require less elab- 
orate machining than do metal 
patterns, have smooth and pit-free 
surfaces for improved sand re- 
lease, and reduce costly clean-up 
time. 

Casting, laminating, and trow- 
elling resins have all found places 
in foundry practice. Some plastics 
formulations wear well under 
slinger operation. 

Plastics are also being adopted 
to coat wooden patterns and in 
foundry repair work to patch 
worn spots in patterns and metal 
core boxes. Carvable epoxy resins 
with superior dimensional sta- 

(Continued on p. 787) 
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... for top 
management 


Free guide to the better 
utilization of plastics... 


@ If you’re looking for ways to improve the 
quality of your product, reduce production costs 
and boost sales, this new plastics guide will 
help you. 

In non-technical language, it offers a new 
slant, a fresh approach for manufacturers .. . 


lets you decide with reasonable certainty whether 
or not. you can use plastics profitably. 


For your free booklet, contact your nearby 
Amos representative, or write us. No obliga- 
tion, of course. 


AMOS MOLDED PLASTICS, DEPT. MPE-60, EDINBURG, INDIANA 
Division of Amos-Thompson Corp. 


Offices: Chicago, Detroit, New York City, Philadelphia, Cedar Rapids, 
la., Dayton, O., Chattanooga, Tenn., Ft. Worth, Tex., Roanoke, Va., 
Springfield, Mass., Minneapolis, Minn., Syracuse, N. Y. 








PL Intrusion 


molding 


of thermoplastics 


by Dynatec 


Dynatech has been established to cooperate with those who require 
the very highest possible quality in custom injection molded 
thermoplastics. Starting with the new Ankerwerk reciprocating 
single screw plasticising injection molding machine— 
complimented by the most advanced auxiliary equipment. 
Dynatech has created a facility dedicated to producing, without 
compromise, thermoplastic moldings that are the ultimate in 

all properties. 


Dynatech’s screw plasticising method provides the optimum 
polymer melt conditions for molding without thermal degradation 
usually found in plunger molding. The maximum degree of 
physical and chemical properties available in the basic polymer 
are realized in Dynatech’s strain-free dimensionally 

accurate moldings. 


An engineering consultation with Dynatech will quickly advise 
you of the many services available to assist in solving your plastics 
design and production problems. If you need maximum 
performance under severe conditions, Dynatech can show you 

how new materials and the Intrusion* Process can improve 

your product and expand your markets. 


If you want the very best in plastics, stop compromising, call Dynatech. 


Dynatech 


* INTRUSION = Injection + Extrusion 


The versatility of the injection molding 
technology combined with optimum material 
qualities of adiabatic extrusion melt. 


1225 EAST WAKEHAM AVENUE 8 SANTA ANA & CALIFORNIA 
telephone: KIMBERLY 2-5633 
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The snapshot (upper left) is of the first Boonton Mold- 
ing plant. The picture is backed by the memory of several 
of us who were there at the time. 


In 1921 ours was a small compression molding operation 
—a leader even then, for the young plastics field. Our 
original 14 presses have grown to 114. The muscles used 
on hand-operated pumps have changed to a couple of 
hundred horse-power, backed by our own boiler plants, 
even our own deep wells. Pumps and boilers are now in 
duplicate to ensure against shutdown. 

We were born into the radio industry at a time when do- 
it-yourself assembly kits were being supplanted by manu- 
factured units marketed by Frank Andrea, Freed Eisman, 
Atwater-Kent, DeForest and the like. 


We bought the first injection press made in the United 


an BOONTON MOLDING CO. 
\Se, 


BOONTON, NEW JERSEY 


"CUSTOM MOLDERS 


States early in the 1930’s. That operation, too, has grown 
to a very respectable size and is now housed in a separate 
building with its own power plant and water supply. With 
the first one we struggled to make a half-ounce piece. 
The latest equipment will handle parts fifty times that 
size. 


Even from the beginning, we worked our presses 24 hours 
a day to get the greatest production from our customers’ 
mold dollars. 


We have a Special Products Division doing encapsulating; 
some very fancy plating, and the casting of epoxy sheet and 
rods. Plastisol compounds are also handled by this group. 


Forty years ago (alright, thirty-nine) we were pioneers 
and leaders; we still are, and intend to maintain that posi- 
tion for at least the next forty years. 


New York Metropolitan Area—Cortlandt 7-0003 
Western New York Area—Alden 7134 
Connecticut Area—Woodbine 1-2109 (Tuckahoe, N. Y.) 


Philadelphia Area— Pioneer 3-0315 


FOR 39 YEARS” 
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27 YEARS OF 
EXPERIENCE... 


COMPLETE 
FACILITIES... 


for metal-to-plastic 
assemblies... 


decorative or functional 


National Lock Company 
specializes in manufacturing metal- 
to-plastic assemblies . . . ALL 

FROM ONE SOURCE. Complete 
production, finishing and plating 
facilities are available for 
decorative and functional overlays, 
inlays and inserts. These, plus 
National Lock’s compression and 
injection plastic molding equipment, 
make the finished product. 

Contact us when your ‘‘specs’’ 

call for plastic or metal components, 
standard or custom. Our design 
engineers will help you solve 


your plastic product problems. 


NATIONAL LOCK 
COMPANY 
ROCKFORD, ILLINOIS 
COMPRESSION AND 
INJECTION MOLDING 


NATIONAL PLASTICRAFTERS, INC. 
SHEBOYGAN, WISCONSIN 
EXTRUSIONS 





(Continued from p. 783) 
bility are expected to foster in- 
creasing applications for plastics 
in fabricating relatively inexpen- 
sive, sturdy patterns. 

Plastics with special properties 
such as heat resistance and high 
strengths have served to fabricate 
core driers used in dielectric 
baking procedures. 


Plastics tools for plastics 


Another important sphere for 
plastics tooling, apart from metal 
forming, lies in plastics fabricating 
and molding. 

Thermoforming utilizes plastics 
tools for shaping thermoplastic 
films and sheets under heat and 
pressure. Vacuum and drape 
forming dies can be produced 
faster and less expensively from 
plastics than those machined in 
metal. They are dimensionally 
stable, so they can be used inter- 
changeably on the press platen for 
multiple forming, and they also 
aid mass production by lending 
themselves to simple revision and 
repair with minimum down-time. 
Faithfully reproducing even in- 
tricate detail, they provide the 
close register which is needed 
when forming preprinted sheets. 

One-piece bathtubs and, even 
more notably, huge sectionalized 
prefabricated home swimming 
pools are turned out on plastics 
molds. Other large and small re- 
inforced plastics products and 
parts are made by vacuum-bag 
molding and other techniques on 
cast and laminated epoxy molds. 

For low-pressure molding of 
plastics components, plastics 
matched dies are used. Plastics 
tools have been used for forming 
crash helmets and for foamed 
plastics parts such as automobile 
cushioning and crash pads. Plas- 
tics pattern duplicates speed up 
mass production of products man- 
ufactured by latex dipping. 

With heat and pressure and by 
methods sometimes employing a 
vacuum and sometimes not, cast 
and laminated plastics tools are 
used to shape precut and pre- 
heated acrylic sheets. Among pm 
acrylic objects so made are air- Cs) 

ey 





Originators of Dry Process 





craft windows and canopies, as- 
trodomes, airfield landing light 


Plastics Extrusion 
covers, and large advertising signs DETROIT CORPORATION 
and displays. 


Plastics injection molds based | Exteaséon and Yujection Woldimg @ 12340 CLOVERDALE, DETROIT 4, MICH. 
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For MOLDED HEAT-RESISTANT PARTS... 























UNMATCHED 


DESIGNING and PRODUCTION 
FACILITIES BY GARFIELD 


YOUR ORIGINAL PRODUCT REQUIREMENT is Gar- 
field’s starting point. Ranking cold molding and hot molding 
engineers translate your requirements into precision molded 
parts, supervising your product from the initial order through 
design, production, finishing and final inspection. 


THE NATION’S PIONEER COLD MOLDER, and leading 
maker of cold molded electrical insulation, Garfield applies over 
50 years of experience in filling your requirements. 


HIGH-PRECISION, CUSTOM HOT MOLDING of con- 
ventional thermosetting compounds is the “other side of the 
coin” at Garfield. Leading engineers and designers create molds 
for even the most intricate of pieces. 


FOREMOST AMONG GARFIELD’S MANUFACTURING 
FACILITIES are 103 compression and transfer presses—with 
2 to 500-ton capacities—for both cold and hot molding. Also of 
major significance are modern tool and die facilities, modern 
baking and curing facilities and rigid, systematic quality con- 
trols that insure precise adherence to your specifications. 





@® The Registered Symbol of Quality Since 1908 DO YOU REQUIRE 





switch bases . . . bar- 

riers . . . instrument 

GARFIELD MANUFACTURING COMPANY i nountings . . . wiring 

Garfield, New Jersey device parts . . . appli- 

ance parts . . . enclo- 

Fill out this coupon for further details on our economical services. sures for home, indus- 

trial and distribution 

GARFIELD MANUFACTURING COMPANY _— knobs ond hen- 
Garfield, New Jersey ae 


or any of a wide variety 
of aircraft, automotive, 
electrical, _ electronic, 


Please send me full information about your facili- 
ties and services. 
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on resins with superior heat 
transfer properties have not yet 
quite proved their utility. Belief 
in their practicality is growing, 
however, and both materials sup- 
pliers and molders are presently 
involved in production-testing the 
new resins. 


Advances and prospects 

According to a conservative es- 
timate, over 1 million ft. of floor 
space in plants of various kinds 
is now devoted to plastics tooling 
activities. This figure is constantly 
increasing, in an _ evolutionary 
process that is far from reaching 
its limits. 

A factor in this development is 
plastics tooling research that is 
making great strides, both in 
creating new materials and ways 
of using these materials and in the 
adoption of new techniques and 
advances in equipment serving 
the plastics tooling field. 

A large part of the progress in 
materials pertains to the epoxies. 
There are now resins which have 
rubber-like characteristics when 
cast; others can be cured to de- 
sired combinations of rigidity and 
resiliency. Now proved in actual 
commercial use are improved 
high-heat resins and resins with 
greater impact strength and re- 
sistance to heavy duty and wear; 
resins that provide crystal-clear 
castings that do not craze or dis- 
color or become brittle are also 
available. 

Carvable resins, whose initial 
uses were mainly in the pattern 
and foundry field, are rapidly 
being adapted to automotive tool- 
ing. These carvable resins are 
available as boards, fast-setting 
repair pastes, trowelling pastes, 
and sprayable formulations. They 
are temperature and humidity 
stable with a potential for replac- 
ing wood in many applications. 

Among new techniques now in 
use are those employing metal 
fibers as a sprayable mechanical 
bonding agent between plastic 
faces and plaster backing. Metal 
chips are being utilized in the 
foundry and die fields for fab- 
ricating tools with abrasion- 
resistant surfaces, and also for 
vacuum impregnation of resins to 
facilitate rapid production of 
foundry and _ plastics-forming 
tools. 


ENGINEERING AND METHODS 


“—— 


Light weight plus accuracy are 
provided by using honeycombs of 
metal and paper in plastics tool- 
ing. Plastic sheet stock, such as 
Richlite, is being increasingly 
used, often with epoxy trowelling 
and splining mixes, in base frame- 
work for fixtures and master 
tools. 

Among advantageous forward 
steps in plastics tooling equipment 
has been the use of spray equip- 
ment and small guns for applying 
resins and fibers. 

It remains true, with all these 
and other advances, that materials 
and methods have not yet reached 
the point where plastics can take 
over completely from metals. 
Plastics tooling is still widely and 
properly viewed as an adjunct to, 
rather than a replacement for, 
conventional metal tooling for 
most practical production pur- 
poses. 

However, constant study and 
testing are taking place in all 
phases of plastics tooling, from 
prototype work to actual produc- 
tion programs. The success of 
these efforts—coupled with edu- 
cation in the suitable application 
of new techniques and standards 
—promises further growth as the 
major appeals of plastics tooling 
shift from emphasis on cost sav- 
ings to emphasis on accuracy and 
program time reduction. 
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QUALIFIED 


INJECTION MOULDERS 


Complete facilities to handle all injection and blow 
moulding problems cover 82,000 square feet, in two 
modern plants. 


Our moulding equipment consists of 18 injection presses: 
one-4 oz. Lestér, one- 4 oz. R.P., three- 6 oz. R.P., one- 
6-o0z. Fellows, one- 10 oz. R.P., one-12 oz. W.S., four- 16 
oz. W.S., two-16 oz. H.P.M., one-22 oz. W.S., two-48 oz. 
W.S., one 90-0z. W.S., and one model 150-7 Auto-Blow 
Machine. 


We have the latest equipment in our Finishing Division 
and Tool Shop and are equipped in every department to 
handle any or all jobs up to 90 oz. 


Our Engineering and Moulding Departments have 
knowledge and experience from original design to fin- 
ished product. Some large castings moulded include: gun 
stocks, toilet seats, vacuum cleaners, refrigerators, tele- 
vision parts, etc. Small parts include disposable pharma- 
ceutical items, on which tolerances are held to .001”. 


Our customers include the biggest names in industry. 


Prospective customers are invited to inspect our plants 
and facilities. 


Presque Tale Plactics, Tue. 


Main Plant 
2730 West 12th Street 
Erie, Pennsylvania 


Pharmaceutical Division 
Reig Avenue & Maple Avenue 
Conneaut, Ohio 


CUSTOM MOULDERS 


LARGE OR SMALL CASTINGS 
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assure automatic, trouble-free parting 
of runner and cavity plates 


Now, for the first time—truly practical 3-plate injection 
molding! NATIONAL’S totally new 3-plate mold set 
design and construction using Ball Bushings in the float- 
ing plate eliminates all possibilities of cocking or binding. 
The normal suction of mold parting causes the runner 
and cavity plates to open with 
ease — automatically — at the 
end of the molding cycle. 
This new concept of linear 
motion eliminates the need 
for troublesome mechan- 
ical assist devices such as 
latches and springs and 
brings to realization the 
full advantages of 3-plate 
injection molding. 





“TRIPLATE”’ precision “FG” series 
ALL NATIONAL “TRIPLATE FG” mold sets 
are equipped with precision BALL BUSHINGS 
combining the advantages of extremely low fric- 
tion, long life and sustained alignment. 


For full details write for Bulletin 58-5, Dept. L 


National Tool & Manufacturing Co. 


Mold Set Division, KENILWORTH, NEW JERSEY +» BRidge 6-1600 





CHICAGO WAREHOUSE and SALES OFFICE 
5023 W. Belmont Ave. Chicago 41, Ill. Phone AVenue 2-3444 
IN CLEVELAND AREA PHONE ONTARIO 1-1800 





Thermoforming 
(Continued from p. 775) 
rectangular parts, the smaller 

width. 

Drape forming into a female 
mold is used primarily with heavy 
plastics which sag excessively 
when heated. These materials fre- 
quently lock on male molds, de- 
laying production and _ spoiling 
parts. Elevating these materials 
above female molds during heat- 
ing prevents their touching the 
mold. After heating, the sheet is 
draped around the mold edges and 
sealed. Vacuum is applied to pull 
the material into the female mold. 
After cooling, the clamp frame is 
raised, stripping the part from 
the mold. 

Drape assist forming comprises 
the use of a fabricated steel frame- 
work mounted in the top clamp 
frame between the heater and the 
plastic sheet. During the drape ac- 
tion the assist prestretches the 
heated plastic between multiple 
male molds before vacuum is 
drawn. This technique has two 
important advantages: webbing 
is eliminated and male molds can 
be spaced closer together. 

As with vacuum forming, ma- 
chines for drape forming are avail- 
able in a wide range of sizes and, 
whether manually operated or 
completely automatic, most prac- 
tical laboratory and _ production 
equipment will perform both op- 
erations, 

Automatic roll-fed drape form- 
ing machines capable of continu- 
ous operation 24 hr. a day can 
produce up to 50,000 small parts 
per hour. These machines require 
operators only for replacing mate- 
rial rolls. Plastic, from 0.005 to 
0.030 in. thickness, is drawn over 
the mold and clamping, heating, 
drape, and vacuum cycles are per- 
formed automatically. After cool- 
ing, the material is unclamped and 
indexed out of the mold area. Tem- 
perature-controlled, multi-cavity 
male molds are used in this op- 
eration. Finished parts are in web 
form when they leave the machine 
and may be indexed directly into 
loading or cutting equipment, or 
into a packaging line. 


Plug forming 


In forming deep parts with small 
tapers (2 to 4°), plug forming is 
being used with increasing fre- 
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quency to obtain uniform material 
distribution. Parts of this type 
have been a problem with both 
straight vacuum and drape form- 
ing; heated plastic material can 
be drawn only a short distance be- 
fore excessive thinning occurs. In 
plugging, the plug function is sim- 
ilar to the drape assist in that it 
is used to pre-stretch the plastic 
into a mold cavity prior to final 
forming by vacuum. This mechan- 
ical pre-stretch draws material 
from the periphery of the mold 
opening and carries material from 
the center of the sheet to the bot- 
tom of the cavity, thereby consid- 
erably increasing the strength of 
bottom and side walls. On short 
runs, unheated wood plugs are 
frequently used, but they cause 
plug mark-off and chill rings on 
the part because of the fact that 
the plug is not heated. 

Improved plugging techniques 
for deep draw parts utilize heated 
metal plugs for best results. 
These techniques have evolved in 
the last few years to permit the 
forming of parts with depths 
which can be as great as 1% or 
more times the diameter. 


Snap-back plug forming 


This method, borrowed from 
established acrylic practices, uti- 
lizes a male plug as the final mold. 
There are three basic sequence 
operations using this technique: 

With pre-vacuum: Plastic ma- 
terial, clamped at the top of a 
vacuum box on the lower platen 
of the machine, is heated to form- 
ing temperature. Sufficient vac- 
uum is drawn in the box to pre- 
stretch the sheet downward. The 
male plug, mounted on the upper 
platen, moves down, driving the 
male mold into the prestretched 
material and sealing the chase of 
the plug against the plastic at the 
perimeter of the box. Vacuum is 
then released in the box and 
drawn through the mold, causing 
the material to form against the 
mold. This method is presently fa- 
vored for deep parts with generous 
tapers and corners with large radii. 
One obvious advantage of this 
method is that it favors the natural 
sag of the material which tends to 
assist the prestretch. 

With pre-blow: The same pro- 
cedure is followed as in pre-vac- 
uum up to the sequence of pre- 
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“Stand-out” products depend on 


Dillon-Beck VERVE and Versatility 
in creating, designing and producing pace-setting 


PLASTIC PACKAGING and MOLDED PARTS 


Transparent plastic 
presentation” carton 

for Vogue cigarettes, 

STEPHANO BROS 














Protective, clear plastic 

container and baffle 

for PEPSODENT DIVISION, 

LEVER BROTHERS CO. 
Functional plastic package 

for CORTLAND LINE CO.'S 333 Fly Line 


Plastic 
container 
and spools 
~ ll for 
THE SHAKESPEARE co.'S 
BC Mono Line 
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Molded plastic threaded Clear blue _ 





pin, cup and cap for plastic cover 

ROGE GALLET LIPADE for 
sed LIPKOTE JOHNSON & JOHNSON 
BY COPPERTONE Dental Floss 


White plastic 
threaded body 
for DAB-O-MATIC 
CORP.'S new 


applicator top / , a 
—— Oi _) 


for 


‘orbine 4 ABSORBINE JR Pras for ").C. Higgins” brand 
Me app) carer Ld spinning line by 
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Call on Dillon-Beck's Design and Engineering specialists 
to create and produce greater stand-out-ability 
for your product and package. 


%& Designs and Models % Mold and Die Construction 


%* Molding and Assembly of Thermoplastics Ranging from 1 to 16 oz. 


PRR) lie Gy ritiiersitigiil- meee 


Designers * Molders * Producers of Purposeful Plastic Products 


1227 Central Avenue, Hillside, New Jersey 
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The ROTUBA EXTRUDERS, Inc. 


Wakers of Plastic Extrusions for Vudustry 


12 Years Experience — Capacity to 6’’ Machines 


SHAPES - SHEETS - SPECIAL PROJECTS 


FOR HANDLES 
4X 


PLAIN « FLUTED - TWISTED 
RODS + TUBES - BARS 


FOR FLUORESCENT FIXTURES 


FLAT - CURVED OR IRREGULAR PROFILE SHAPES IN 
TRANSPARENT + TRANSLUCENT OR OPAQUE MATERIALS 
EXTRU-LITE RI * PATTERNED FOR CONTROL + LOW BRIGHTNESS 
FOR SIGNS — PACKAGING — DISPLAY — SHELVING — 
CONSTRUCTION — DESURATIVE TRIM 


Te 


ROTUBA EXTRUDED PLASTICS ARE COLORFUL 
LIGHTWEIGHT * DURABLE - ECONOMICAL +» FUNCTIONAL 
FOR PARTITIONS - TUB ENCLOSURES 
DIVIDERS « SHOWER DOORS reer 
EXTRU-LITI eee 
PATTERNS RI. R2. R3. R4 


Original, Continuous Extrusion Embossed Sheet 
in Acrylic, Styrene & Other Materials 
Lightweight « Tough « Safe 


FOR REDUCED FRICTION - CORROSION RESISTANCE 
ELECTRICAL & THERMAL INSULATION - RIGID VINYL 


WIREWAYS BUS BAR HOUSING CONDUCTORS TRACK 
L277 Zz=Zz7%#, COPPER INSERTS — 


FOR THESE AND MANY OTHER APPLICATIONS WE ARE 
EQUIPPED TO HANDLE SHORT RUNS OR VOLUME BUSINESS 


RECOGNIZED FOR RELIABLE PERFORMANCE 
© All Shapes 


e Widths to 54 
® Thickness .030 


® Continuous or Cut to Length 
ticle Mm Oli-t mols 


to .25 * Expert Attention to New Die Development 
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stretch. Instead of vacuum. ait 


pressure is exerted through the 
box to expand the heated sheet 
upward. The male mold is driven 
downward into the bubble and 


vacuum is drawn 


through the 
mold, forming the part. This proc- 
ess is currently preferred for deep 
parts with small tapers and rela- 
tively sharp radii 

With “air-slip forming'”: This 
technique is a variation of the pre- 
blowing method. In this instance, 
the male mold is mounted on an 
upwardly movable lower platen 
enclosed in a sealed box. The sheet 
material is clamped at the perim- 
eter of the box, above the mold. 
When the plastic is heated, air is 
introduced into the sealed area, 
pre-stretching the material into a 
bubble. The mold is then moved 
upward into the bubble and, at the 
top of the stroke, air is released 
and vacuum is 
mold, 


exerted on the 
forming the part. This 
method has been widely publicized 
in Europe and is being used in this 
country for deep drawn parts with 
small tapers and narrow radii. 
The 
snap-back plug forming is the ne- 


major disadvantage of 


cessity of maintaining the male 
plug mold at a temperature con- 
siderably below the forming tem- 
perature of the plastic in order to 
cool the formed piece. Plug tem- 
peratures vary from 120 to 200° F., 
depending on the material being 
formed. Pre-stretching of the 
heated plastic with plugs at these 
lower temperatures tends to chill 
the material, resulting in mark- 
off and non-uniformity or stretch. 

In order to overcome this, a re- 
finement in technique calls for the 
use of both plug and female mold. 
One major advantage of this tech- 
nique is to allow the use of high 
plug temperatures (250 to 325° F.) 
during the pre-stretch to obtain 
maximum material distribution. 
No chill marks are left as the ma- 
terial is drawn away from the plug 
and formed against the 
mold. 


A further refinement is equip- 


female 


ment to introduce air pressure be- 
tween the plug and material in 
addition to vacuum in the female 
mold. This added pressure, com- 
bined with finely detailed molds, 
allows sheet to be 
used in forming parts with fabric 


1 Hydro-Chemie patent 


unembossed 
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and leather grained surfaces. The 
addition of air pressure to vacuum 
also provides closer part toler- 
ances. 


“Air-cushion”’ plug forming? 


For high production forming of 
extremely deep parts in female 
molds, plug forming into an “air 
cushion” is used. In this com- 
pletely automatic process, the 
clamp frame, gripping the heated 
plastic, is draped slightly below 
the top of the female mold. Air 
pressure from the female mold 
causes the plastic to balloon up- 
ward. Almost simultaneously a 
heated plug descends into the plas- 
tic bubble. Air jets from the plug 
bottom prevent actual plug-mate- 
rial contact and the plastic, 
stretched into the general shape 
of the final part, is pushed into the 
mold while suspended on a cush- 
ion of air. At the end of the plug 
descent all air pressure is released 
and vacuum is drawn simultane- 
ously in the female mold. The ma- 
terial snaps into the mold and, 
after cooling, the formed part is 
removed by air blow-off and lift- 
ing the clamp frame. The “air 
cushion” stretches the plastic ma- 
terial sufficiently to result in 
exceptionally uniform distribution 
throughout the part. This tech- 
nique is of pa rticular advantage m 
forming polyolefin sheet materials. 

Variations of this female mold 
and plug technique are being de- 
veloped. New automatic sequences 
are used whereby the plastic can 
be partially drawn into the mold 
by vacuum and synchronized with 
the stroke of the plug for distri- 
bution of material into a specific 
area of the mold. 

Multi-purpose machines are 
available on which many of the 
above forming methods may be 
used one at a time or in combina- 
tion. These machines are com- 
pletely automatic and perform the 
various forming methods by pro- 
gramming switches which actuate 
the cycles required for a given 
method. As an example, one such 
machine can be used for vacuum, 
drape, and plug forming with heat, 
vacuum, and air pressure avail- 
able on both mold and plug if 
needed for “air cushion” forming. 
One or all of these processes may 
be used to form given items most 
efficiently and economically. These 


2 Patent applied for—Auto Vac Co 
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What U ou Have? 


Yoymaai hatin ae) Malham me). eli 
OVER 700 STOCK DIE SHAPES OR 
io dell Mel wit m atic. 


BINDINGS? 


We manufacture famous Tourex® Vinyl 
Binding, used for luggage and as trim 
for metal desks and office furniture. 


BICY CLE 
PEDAL 
INSERTS? 


~ Wiha 
> PROFILES 
-— FOR ALUMINUM 
SHAPES? 
P © OR MULTICOLOR 
My LAR STRIPES? 


on Sheets 


or Shapes? 


All these and many more shapes are extruded to pre- 
cise specifications by our skilled technicians and engi- 
neers. For development projects, volume requirements 
or if you have a difficult application problem, contact us 
today and let us show you how to solve it to your 
complete satisfaction 
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Waljohmn PLASTICS INC. 


440-88th STREET e« BROOKLYN 9, NEW YORK e SHORE ROAD 8-0306 


Affiliated with The Rotuba Extruder Ir 


and Maridon Mfaq 
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PLASTIC MOLDS 
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« DESIGNERS and BUILDERS - 


Our new Plant fully equipped with modern Ma- 
chinery and backed by years of Experience in De- 
signing and Building of Molds is at your service. 





CHICAGO MOLD ENGINEERING CO. 
INCORPORATED 
4141 WASHINGTON BLVD., HILLSIDE, ILL. 


Telephone: 
Linden 4-2852 














PLASTICS 
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DEPENDABILITY AND ECONOMY 











by 


CUSTOM PLASTICS, INC. 


Designers and Extruders 
of Thermoplastics 


1707-09 N. 25th Ave., Melrose Park, Illinois 
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combination machines offer a high 
degree of versatility, both in the 
variety of products and the range 
of material thickness which can 


be formed. 


Pressure forming 

Some thermoplastic materials, 
such as biaxially oriented styrene, 
Mylar, nylon, polyethylene, and 
polypropylene, cannot be formed 
satisfactorily by conventional vac- 
uum or drape forming or combi- 
nations of these methods. The 
characteristics of these materials 
—clarity, toughness, resistance to 
moisture absorption, etc.—make 
them very desirable for use in 
packaging, trademarks, decorative 
panels, and other items. 

Pressure forming, using air pres- 
sure from 25 to 40 p.s.i. in con- 
junction with direct contact heat- 
ing of material, will form all 
thermoplastic materials, including 
those listed above, at speeds 5 
times faster than vacuum or drape 
forming. In addition to fast pro- 
duction, pressure forming enables 
formed products to be held to ex- 
ceptionally close dimensional tol- 
erances with uniform material 
distribution throughout the part. 
Intricate mold details are trans- 
ferred with great fidelity to the 
formed part. Materials up to 0.125 
in. thickness can be pressure 
formed to depths of 3 inches. Ex- 
cessive material thinning occurs 
if the part depth exceeds one-half 
the part diameter or smaller width. 
One major advantage of pressure 
forming over vacuum forming is 
the fact that a part pressure 
formed into a female cavity will 
have 25 to 30% more material at 
the bottom of the cavity than if 
it is formed by the straight vac- 
uum process. 

In pressure forming machines, 
air pressure forced through the 
mold holds material directly 
against a heated platen for a timed 
period. The pressure on the mold 
is released, and air is introduced 
through perforations in the heater 
platen, forcing the material into 
the mold cavities where it is held 
by vacuum. The heated platen is 
immediately raised to permit fast 
cooling and release of the part. 
Male or female molds may be 
used. The heater platen may be 
mounted above or below the mate- 


®* Trademark of E. 1. du Pont de Nemours and 
Co., Inc. 
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HARRY DAVIES MOLDING COMPANY ——s*o™Ples 
1428 N. Wells Street, Chicago 10, Illinois | Pes on request 








NEWARK DIE 


AUTOMATIC 
UNSCREWING 
MOLDS 


solve screw cap production problems 


Making steel cavities with difficult 
side designs present no problems 
os a result of Newark Die’s special 
hobbing techniques. 


Today’s trend in packaging is 
placing increasing emphasis on 
complex cap design and the 
bold use of color. To meet these 
needs Newark Die has developed 
an advanced type of automatic 
unscrewing mold which per- 
mits the economical production 
of a wide variety of cap designs. 


This development cuts mold 
costs by utilizing standard 
unscrewing mold bases which 
also permit rapid and economical 
replacement of cavities to 
accommodate new designs. 


Newark Die molds are used to 
make a wide variety of screw 
caps of which these are typical. 


Look to Newark Die for prac- 
tical solutions to your cap 
production problems. 


Newark Die is the most com- 
plete facility for the design 
and construction of molds for 
the plastics industry—includ- 
ing injection, compression, 
transfer, matched metal and 
flow molding—in all practical 
sizes. 
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rial for most efficient forming and 
indexing of any type product. By 
adding automatic material index- 
ing, these pressure forming ma- 
chines can be used in automa- 
ted lines and will feed a continu- 
ous web of formed products to 
accessory machines for filling, seal- 
ing, cutting, etc. 


New developments 


New developments in thermo- 
forming equipment show a marked 
trend toward more sophisticated 
machines for fast, completely auto- 
matic forming using a wide variety 
of methods. In addition, the new 
machines are capable of forming 
larger and deeper items from 
thicker or hard to form materials. 

New double heater machines 
automatically form heavy gage 
sheets in less than half the time 
formerly required. Capable of 
forming parts up to 4 ft. by 24 in. 
deep, these machines handle ma- 
terials to 0.250 in. thickness. Twin 
heaters, independently controlled 
for time and temperature, are 
mounted close to the clamp frame 
for fast, uniform heating with low 
power consumption. The bottom 
heater retracts automatically at 
the moment of material sag, while 
the top heater continues heating to 
the exact temperature needed. 
The forming area is directly below 
the heaters and, with both heaters 
retracted after heating, the form- 
ing area is clear. This allows form- 
ing on either the lower or upper 
platen; automatic control of 
vacuum, air, and heat is supplied 
at both platens. Programming the 
proper sequence switches auto- 
matically sets up any of the follow- 
ing forming methods: straight vac- 
uum, drape, snap-back, air-cush- 
ion/plug, plug/drape, or slip ring. 
Any combination of these methods 
may also be used for most efficient 
forming of a specific product. 

Pressure-plug forming is being 
developed to form deep drawn 
parts from the “critical” materials 
that cannot be handled efficiently 
by vacuum or drape forming. Ma- 
chine operation is basically the 
same as that of automatic pressure 
forming equipment with the addi- 
tion of male plugs within the 
closed system which are intro- 
duced into the plastic immediately 
before application of air pressure 
through the heater. 
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(Continued from p. 777) 

4 oz. each, untrimmed, and only 
seconds are required to load, blow, 
cool, and empty the mold—then 
four molds, each equidistant from 
the operator’s position, allow 
production of four pieces per min- 
ute on a 15-sec. cycle. 

ADVANTAGES. Low cost of 
equipment investment; low tool- 
ing costs, low set-up costs when 
changing item production, low 
maintenance costs, the only sys- 
tem which allows manipulation of 
parison to conform with differ- 
ences in mold cavity sections. 

DISADVANTAGES. Operator 
fallibility, high direct labor cost, 
difficulty of maintaining wall 
thickness and material distribu- 
tion. 

Fixed mold, interrupted extru- 
sion. (See Fig. 1, p. 776.) In this 
method a blowing cavity is fixed 
below an extruder in such a man- 
ner that a tubular parison will 


Fig. 5: Alternate manifold extrusion 


descend between the open mold 
faces, adjacent to the cavity axis. 
The molds can be closed and 
clamped, but it is necessary to 
provide some means of stopping 
the extrusion when the parison 
has reached the required length 
and the mold is to be closed. No 
extrusion can take place during 
the blowing/cooling, mold open- 
ing, and part removal cycle. 
ADVANTAGES. Allows the 
production and entrapment in a 
mold of parisons which, by virtue 
of their diameter-to-wall thick- 
ness, length-and-weight ratio, 
cannot be manually transferred 
into a mold; minimum initial capi- 
tal investment; and low tool costs 
—minimum cost when changing 
item production. 
DISADVANTAGES. Extended 
cycle time, comprising a total of 
the time required to extrude the 
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Thousands of these 
miniature XK120 Jag- 
vors (1) ore molded 
each hour from mul- 


tiple steel cavities (2). 


These hobbings are 


produced rapidly and 
with a minimum of 
machining from oa 


single master hob (3). 





Faster, Cheaper Tooling with... 


NEWARK DIE HOBBED CAVITIES 





To speed up tooling and cut costly machining, filing and polishing 
time . . . many plants choose die hobbing or berillium casting. 
One master hob provides any quantity of steel hobbings or berillium 
castings, all of them exactly alike and each requiring a minimum of 
hand or machine finishing. Because hobbing or pressure casting 
requires high pressure operations, each cavity acquires a closer sur- 
face grain structure. This assures faithful retention of the finest 


detail . . . plus a luster that would be difficult to accomplish by 
machine finishing. 







WRITE for your free copy of “How and When to Hob.” Or let 
us discuss directly how Newark’s complete die hobbing facilities 
and berillium pressure casting experience with all sizes and 
types of cavities may benefit you. No obligation, of course. 











STOKES —- TRENTON INC. 


ENTERPRISE AVENUE, TRENTON 9, NEW JERSEY 
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Our company is staffed with men with techni- 
cal degrees. Our staff was once the operating 
staff of a large molding company. Our mold- 
ing knowledge has contributed substantially to 
our satisfying success as mold builders over 
the last 15 years. A high percentage of our 
production is on molds for the fully automatic 
molding of both thermoplastic and thermoset- 
ting materials. We solicit your inquiries 
on molds where competence of design and quality 
of construction are essential. 


Fine molds for plastics 


Gentlemen: 


SERVING CUSTOMERS IN 16 STATES 


N We an incustees | 


manufacturers of 


BLOW MOLDED 


products—to your specifications 
with high speed, fully automatic equipment 


e low cost © high quality © fast delivery « 


Complete facilities under one roof. 
Mold design and manufacturing. Product Fabrication. 


SEMA 


PLASTIC PRODUCTS CORP. 


65-50 Austin Street @ Rego Park 74, N. Y. @© TWining 6-6550 
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Fig. 6: Multi-station rotary extrusion 


parison, cool the piece, and open 
and close the mold; high direct 
labor cost. 

Rising mold, continuous extru- 
sion. (See Fig. 4, p. 777.) This sys- 
tem uses basically the same ap- 
proach as the last-described tech- 
nique but requires less cycle time. 

This is accomplished by raising 
and lowering the mold in such a 
manner that it closes in the raised 
position. Then, when the tail of 
the parison has been separated 
from the extrusion die, the mold 
drops down faster than the speed 
at which the next parison is ex- 
truded. Blowing takes place dur- 
ing this descent. A dwell period 
at the bottom of the descent al- 
lows completion of the blowing 
cooling, mold opening, and ejec- 
tion of the piece. The open mold 
then raises quickly to repeat the 
cycle, closing as the parison just 
reaches the correct length. It is 
necessary to adjust the rate of 
extrusion to balance with the total 
time required for cooling and me- 
chanical movements. 

ADVANTAGES. Moderate ini- 
tial capital investment, low tool 
costs, continuous extrusion of 
parison body, ability in certain 
instances to arrange fully auto- 
matic operation. 

DISADVANTAGES. Some 
problems of adjusting extrusion 
rate to match total cycle and 
maintain optimum results. 

Alternate flow manifold extru- 
sion. (See Fig. 5, p. 797.) An ex- 
truder is fitted with a pressure 
balanced manifold carrying sev- 
eral extrusion die heads, beneath 
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Star has the know-how and facilities 
to produce your plastic products more 
profitably for you- 


Our modern plant covers over 100,000 
square feet and is tooled to handle both 
injection molding and plastisol molding 
work with speed, economy and efficiency. 
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which are arranged a matching 
number of molds, each capable of 
independent opening and closing. 

In practice, the extruder runs 
continuously, but automatically 
operated devices allow the mate- 
rial to leave the extrusion dies in 
staggered sequence. This permits 
the blowing cycle to operate in 
matching sequence and minimum 
cycles can be obtained in auto- 
matic operation. 

ADVANTAGES. The ability to 
use a reduced number of extru- 
sion outlets to provide greater 
poundage of material at fewer 
stations, and allow the production 
of large items on longer, though 
still balanced, cycles. 

DISADVANTAGES. Problems 
in obtaining balanced melt viscos- 
ity and extrusion rates from each 
die; initial capital investment and 
maintenance costs; multiplicity of 
molds for any item, resulting in 
high tooling costs. 

Multi-station rotary extrusion. 
(See Fig. 6, p. 798.) A series of 
molds is carried at evenly spaced 
intervals. The mold stations have 
individual clamping mechanisms 
capable of sequence operation. All 
liquids and gases for clamping, 
cooling, blowing, etc. are con- 
veyed to each station by suitable 
piping arrangements connected to 
rotary valves, or couplings, lo- 
cated within the hub or axle. 

The complete rotating mecha- 
nism is mounted in fixed position 
adjacent to an extruder in such 
a manner that rotation is effected 
in either vertical or horizontal 
plane in continuous movement or 
by intermittent indexing. Extru- 
sion is continuous or intermittent, 
depending on the method of in- 
troducing the blowing air. The 
tubular material forming the 
parisons can be severed from the 
main body at the extrusion die 
before blowing, or at the mold at 
a later station. 

ADVANTAGES. High rates of 
production, minimum direct labor 
costs. 

DISADVANTAGES. High ini- 
tial capital investment; multipli- 
cation of maintenance require- 
ments; high tooling costs, caused 
by multiple mold requirement for 
any one time; high percentage of 
excess parison material produced 
in some systems requiring addi- 
tional handling and reworking. 
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Designing, Engineering, Die Making 
and Precision Production to your exact 
specifications, of: 

VINYLS * ACETATES > 
BUTYRATES * POLYSTYRENES 
POLYETHYLENE * ETHYL CELLULOSE 
in rigid and flexible shapes. Serving 
the sign, lighting, refrigeration, auto- 

motive and many other industries. 


ACRYLICS 


Producers of highest quality extrusions 
since 1939. 
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Plastex 
Pipe and Fittings in 
sizes from 2” to 
6”. Flexible Poly- 
ethylene Pipe in 
lengths to 600’ — 
insert-type Nylon and Styrene Fittings. 


Ee 


Semi-Rigid A.B.S. and P.V.C. 
Pipe in 10’ and 20’ lengths— 
sleeve-type fittings (for solvent- 
weld coupling). 


For complete information, write 


PLASTEX 


THE PLASTEX 


COMPANY 


M, 3232 Cleveland Ave 
Columbus, Ohio 
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ENGINEERING AND METHODS 


Plastisol molding 


(Continued from p. 771) 


vinyl. The skin can be formed by 
spraying, slush molding, or rota- 
the interior by 
casting, low-pressure injection, or 


tional molding; 
rotational molding. 

Combination plastisol skin and 
expanded vinyl products may be 
divided into two categories: 1) 
those in which the complete ex- 
terior surface is a plastisol skin, 
as in the case of arm rests, crash 
pads, toy blocks, squeeze balls, 
toys, etc., and 2) those in which 
only part of the surface is a plas- 
tisol skin, such as gaskets, pack- 
ing, chair seats, and others. 

For products requiring an ex- 
terior surface completely covered 
with plastisol skin, a combination 
of rotational molding and low- 
pressure injection molding may 
be used. In this case, the skin is 
molded in the normal rotational 
method. After curing of the skin, 
but while the mold is still closed, 
vinyl sponge or foam is injected 
into the interior of the mold. In 
the vinyl sponge, the 
amount injected is predetermined, 
but with vinyl foam the mold is 
filled. Then the mold is either 
placed back in the rotational 
equipment or into a conventional 
fusing or expanding oven. 

For products having a plastisol 
skin on only a portion of the 
exterior surface, several methods 
may be used. The vinyl plastisol 
may be sprayed on the surface 
of the mold either with or with- 
out masks and then set or fused. 
The vinyl sponge or foam is then 
cast into the mold and fused. The 
skin plastisol may also be slushed 
into the mold and cured, and then 


case of 


CASTING EPOXIES 


Growing demand for epoxy cast- 
ing resins has spurred progress 
in special formulations which 
increase the number of desirable 
properties of these resins. There 
are now on the market rubber- 


like resins castable in a wide 
range of hardnesses—from the 
flexibility of plastisols to the 


toughness of hard rubber; lead- 


"Research Director and tChief Chemical En- 
gineer, The Marblette Corp., Long Island City, 
N.Y 
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the sponge or foam cast and fused. 

The above outline of methods 
is necessarily generalized; each 
molder has his individual ideas as 
to fusing time, fusing tempera- 
tures, methods of removing or 
eliminating bubbles, preheating 
of molds, etc. The suitability of 
the plastisol to the method and 
type of mold used can be deter- 
mined only by experience. 
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filled resins for high-density cast- 
ing, especially useful as a barrier 
against radiation; resins that can 
be cast and then carved as readily 
as wood with standard hand 
tools; and resins capable of with- 
standing 500° F. continuously 
and up to 600° F. intermittently. 
Epoxy alloys, in which the advan- 
tages of an epoxy base are sup- 
plemented by reinforcement with 
metal fibers, are gaining interest 
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Shown above are several different parts molded by KUHN and JACOB. 


It’s our job to custom-mold plastic parts of 
the highest quality that exactly fit their func- 
tional requirements. Every job, whether we 
start from scratch or follow customers’ 
prints, goes through our engineering depart- 
ment. It is here that Kuhn and Jacob com- 
bines the benefits of many years of practical 
tool and die making with technical knowl- 
edge .. . often suggesting a change in de- 
sign that may mean better performance in 
service, lower cost, faster delivery or other 


DESIGNING * 


MOLD MAKING ° 


) KUHN & JACOB MOLDING & TOOL CO. 


1200 SOUTHARD . 








advantages to the customer. Not only in the 
plans stage and at the drafting board but 
through each succeeding manufacturing op- 
eration, Kuhn and Jacob engineers assume 
the responsibility for meeting customers’ 
specifications—and for insuring the high 
quality and fine appearance of the finished 
piece. 


Write for your copy of our catalog, “A Serv- 
ice to Users of Compression Molded Plastics” 


CUSTOM MOLDING 


. . « TRENTON 8, N. J. 


and acceptance, particularly for 
mass castings and a variety of ap- 
plications requiring exceptional 
impact strength and thermal con- 
ductivity. 

Casting of epoxy resins is an 
inexpensive process that does not 
require specialized skills and can 
be accomplished with simple tools 
and small capital layout. 

Epoxy casting formulations are 
generally two-component systems, 
comprised of the resin and hard- 
ener or curing agent. The resin- 
hardener mixture is poured into 
a mold-release-treated cavity and 
cured. 

Formulating an epoxy casting 
material to meet the require- 
ments involves numerous factors: 
cost; viscosity; physical, thermal, 
and electrical requirements; exo- 
therm; and potlife are a few of 
the considerations. Others involve 
the design and size of a particular 
casting, the heat resistance of a 
potted component, the space 
available for resin flow to fill a 
given void, the abrading proper- 
ties of a metal blank to be formed 
on a plastic tool, etc. 

The physical, electrical, and 
thermal properties of casting res- 
ins can be varied through the use 
of appropriate hardeners, fillers, 
flexibilizers, thickening agents, 
and diluents. This flexibility in 
formulating, in addition to the 
ease of processing, is largely re- 
sponsible for the wide use of 
epoxy casting resins in tooling and 
in the electronic, the foundry, and 
the vacuum forming industries. 


Resins cover wide range 
Epoxy resins available for cast- 
ing are numerous, and cover a 
wide range of viscosities which 
vary from low-molecular-weight 
and low-viscosity, freely flowing 
liquids to high-molecular-weight 
solids which require heating and 
melting. The low-viscosity resins 
are generally used for the formu- 
lation of casting compounds con- 
taining a great amount of filler. 
Although on curing, the low-vis- 
cosity resins provide poorer phys- 
ical properties and lower heat 
distortion points than the higher- 
molecular-weight, longer-chain 
resins, they are easier to work 
with and are widely used where 
heat distortion and physical char- 
acteristics are not of primary im- 


CASTING EPOXIES 


portance. Low-viscosity resins are 
frequently used in formulations 
designed for filling large voids, 
such as cores of large metal form- 
ing tools; in radiation shielding 
applications requiring high load- 
ings of fillers; or in lightly filled 
casting formulations designed to 
pick up fine detail. 

High-viscosity resins, on the 
other hand, are used in formula- 
tions where the resin is intended 
to carry the performance of the 
finished casting. High-heat-resist- 
ant and high-strength casting for- 
mulations will generally be based 
on a high-viscosity, high-molecu- 
lar-weight, epoxy resin. Metal 
forming die faces, and some com- 
ponents of a draw die, will use a 
high molecular epoxy resin for 
the base. 


Curing agents and fillers 

Hardeners or curing agents de- 
termine the success or failure of 
an epoxy casting formulation. Pot- 
life, gelling time, exotherm, cur- 
ing time, and heat resistance of 
the final cast are directly depend- 
ent on the hardener. 

Fillers dissipate 
heat of reaction, increase heat 
conductivity, reduce _ shrinkage, 
and may influence the surface 
hardness of the casting, but at the 
expense of mechanical properties. 
Fillers should be neutral and non- 
reactive. Various forms of carbo- 
nates, silicates, and metallic and 
non-metallic powders are being 
employed. Their choice, of course, 
depends on the end use. 

Aluminum powder is generally 
added to increase the thermal 
conductivity and impact strength 
of the resin, and this filler is 
widely used in casting resins de- 
signed for the construction of 
vacuum forming molds. Silicates 
will increase the abrasion resist- 
ance of a casting resin; and mica, 
powdered glass, or asbestos, for 
example, will improve the electri- 
cal properties. The carbonates are 
generally used for increasing the 
bulk of the resin and thus lower 
the cost of the formulation. Lead, 
polyethylene, and_ boron-filled 
epoxy casting resins are finding 
increasingly frequent usage as 
radiation shielding materials. 

Flexibilizers, plasticizers, modi- 
fiers, and diluents comprise a 
large group of materials designed 


reduce cost, 


to vary the properties of the final 
casting. Flexibilizers and plasti- 
cizers may be found in shock re- 
sistant formulations, while dilu- 
ents will most likely be added for 
better penetration as well as for 
lowering the viscosity of mixes 
that are hard to handle. 
Polysulfides are representative 
of the flexibilizers. The diluents 
like phenyl, butyl and allyl gly- 
cidyl ethers, and styrene oxide 
produce a plasticizing effect on 
the resin through dilution but 
with degradation of the physical 
properties of the end casting. 


Factors in mold selection 


Because of the strong adhesion 
of epoxies to a great variety of 
materials, the casting of the resin 
presents ‘some problems. The 
molds have to be treated with 
parting agents to assure removal 
of the casting from the cavity. 
Waxes, vinyl alcohols, silicones, 
polyethylene, and Teflon are most 
commonly employed. The parting 
agents are applied by brushing, 
wiping, slushing, or spraying. 

In the basic casting procedures 
for plastics tools and dies, many 
types of molds are used, the choice 
depending largely on the chemical 
make-up of the resin and the size 
and contour of the casting. 

A standard method begins with 
the casting of a plaster mold from 
a model. A parting agent is ap- 
plied, and the liquid resin poured 
into the cavity. After curing, the 
casting is easily removed from the 
mold. It has a smooth surface that 
ordinarily requires little or no 
finishing before the cast tool can 
be put to work. Almost any rigid 
material that is capable of holding 
liquid can be used as a mold for 
the purpose of casting epoxy 
resins. 

The casting process of epoxy 
resins provides low cost, ease of 
operation, short lead time, ease of 
making changes in design, ac- 
curacy, excellent pickup of details, 
as well as good physical and 
thermal properties. The process is 
particularly suitable for short 
runs, where its advantages and 
economies are self evident. When 
combined with some form of rein- 
forcement, such as glass, synthetic 
fibers, and similar materials, cast 
epoxy resins provide excellent 
long-run possibilities. 
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COMPLETE ENGINEERING SERVICE 
Capable engineers, qualified by 
years of experience, to see that your 
designs are produced at lowest pos- 
sible unit molding cost. 


COMPRESSION MOLDING 


180 various compression and trans- 
fer presses, most with top rams, 
ranging from 25-ton to 1850- ton 
capacity. 


INJECTION MOLDING 

16 modern injection molding presses 
ranging in size from 2 oz. to 200 oz. 
capacity for low cost, efficient pro- 
duction of thermoplastic materials of 
the highest quality in any quantity. 


@ RADIO-FREQUENCY PREHEATING 


One of the largest installations in 
the industry .. . more than 75 sepa- 
rate units to facilitate high-speed 
molding production. 


CONVEYORIZED OPERATION 

From press to shipping room, 
through finishing and assembly op- 
erations, entire operation conveyor- 
ized for fast, uninterrupted flow of 
molded parts. 


FINISHING EQUIPMENT 

Automatic facilities include equip- 
ment for trimming, polishing, buff- 
ing, drilling, tapping, tumbling 
and painting. 
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experiemce °* Over the years, General Industries has engaged in the engineering 
and production of custom-molded plastics for many of America’s 
largest manufacturers. 


® Included among General Industries’ current customers are the largest 
manufacturers of refrigerators and appliances, cooking utensils, tele- 
phones, cameras, textile machinery, automobiles and many other products. 


® Write or phone today for the services of our experienced Sales Engi- 
neers who will be happy to call on you and assist you with your engineer- 
ing design and answer questions on your technical problems. General 
Industries will also conduct a survey at no cost to you of your product 
and advise you if you now have an item that can be made better and at 
a cost savings to you through conversion to the proper plastic material. 


tHE GENERAL INDUSTRIES co. 


Department PL . Elyria, Ohio 
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TRANSFER 


The skill of experience has made 
Liberty tops in mold making. Using 
the latest in modern equipment, 
Liberty can make all types of plastic 
molds (including hobs and hobbings) 
to your complete satisfaction. 

You are assured of precision work at 
a reasonable price. 

WE SPECIALIZE IN DUPLICATING 


AND ENGRAVING FOR THE PLASTIC 
AND DIE CASTING INDUSTRY 
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LIBERTY TOOL & MACHINE CoO. 


18 South 20th Street . Irvington 11, N. J. 
Dept. J Phone ESsex 4-0600 
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First... turn to ATLAS VAC-MACHINE 


for the finest in Automatic 


PLASTIC THERMOFORMING 
& TRIMMING EQUIPMENT 


(Pictured — Atlas Heavy Duty Former with 
Sandwich Heater) 






A COMPLETE LINE 


@ Formers 


@ Hydraulic 
Trim Presses 


@ Complete 
In-line units 


@® Heavy Duty 
Sandwich 
heater units 


@ Pressure 


ATLAS VAC-MACHINE |... 
CORPORATION 


1732 Hudson Avenue 
Rochester 17, N. Y. 
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Mfg. under License in Canada By * 
Bata Engineering Co., Batawa, Ontario, Canada 








FROM A FEW GRAMS 


TO TWELVE POUNDS 


Como can custom-mold to your exact needs! 


Give Como the idea, exact specifications or a 
sample and they'll give you a plastic mold of any 
weight up to twelve pounds at the lowest possible 
price with the highest degree of craftsmanship! 
They offer the finest customer service . . . engineer- 
ing and design . . . fast, prompt delivery . . . and 
the best molding and finishing you can hope to 
get anywhere in the country. Whatever your plas- 
tic product requirements may be, call Como first 
for a complete, competitive quote. 
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COMO PLASTICS, 
COLUMBUS, INDIANA 
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A GREAT PLANT 


SYNCHRONIZED WITH 


SKILLED HANDS 


EMELOID’S 
th 


ANNIVERSARY 


SER ICES WE PERFORM AS AFT EN IN 


Whether a TV knob, an instrument housing, a packaging form, a consumer item 
or an ad specialty .. . an Emeloid product is the fruit of trained hands and minds 
synchronized with modern equipment in a 45,000 square foot plant . . . controlled 
by rigid standards of design, quality and production details. Be it design, re-design, 
engineering development or price, remember . . . YOU CAN DO BUSINESS 
WITH EMELOID, in its fullest implications of Quality and Cost Minimization. 


THE EMELOID SERVICES: 


INJECTION MOLDING COATING LAMINATING 

VACUUM FORMING PRINTING EMBOSSING 

DIE-FORMING STAMPING MACHINING 

LITHOGRAPHING DIE CUTTING BUFFING 

SPRAYING ASSEMBLY 
ALL CUSTOM MOLDING INDUSTRIAL PARTS 
MERCHANDISING AIDS ADVERTISING SPECIALTIES 

DESIGN DEVELOPMENT 


WRITE FOR OUR FREE “40TH ANNIVERSARY’? BROCHURE 
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THE Co., INC. 
1239 CENTRAL AVE., HILLSIDE 5, N. J. 


Elizabeth 2-1944 - 1945 - 1946 N. Y. City—REctor 2-8554 - 8555 
Waverly 3-434] - 3-4342 - 3-1958 Coble: “TEC” HILLSIDE, N. J. 


ALL PRODUCTION DONE AT EMELOID BY EMELOIO_ 








Proof 


When you have a product you'd like to 
have molded, you naturally want some 
advance indication as to quality, de- 
livery and price. And the sounder the 


“proof” the better. That’s why we think 


you'll be interested in these facts. 





IT’S A FACT: Ideal Plastics places at your 
disposal one of the largest all-around facilities 
for mold design, production, finishing, assembly 
and shipping in America. 


More than 80 injection molding machines whose 
capacities range from 3 to 60 ounces. 


Two multi-million dollar toolrooms fully equipped 
to machine any mold that will fit an injection 
press. 


A 25-man engineering staff with thousands of 
successful jobs behind them. 


A 3,000-man labor force—composed of skilled 
molders, mold makers, experienced assemblers, 
finishers, inspectors, and packers. 


IT’S ALSO A FACT: Your best guarantee of 
satisfaction is Ideal’s sterling reputation among 
its current customers for “right” product mate- 
rials selection, high standards of inspection, on- 
time delivery, and realistic, competitive pricing. 


For a prompt estimate, simply write A. C. 
Manovill, Vice President in Charge of Sales, 
IDEAL PLASTICS CORP., 18410 Jamaica 
Avenue, Hollis 23, N. Y. Phone: AXtel 7-7000. 


Litter Mticlded Hlaitiid jf Sndtadley & Home 








DUPLICATING 


and 
ENGRAVING 


for the Mold and Die Casting Industry 


Duplicating and Engraving for the mold and 
die casting industry is one of our specialties. 
We also offer complete tools for the plastic 
and die casting industry along with modern 
engineering facilities and special tool work. 


750 Fairfield Avenue + Kenilworth, N. J. 


MA MOLD DUPLICATING COMPANY 
Dept. U 


Phone: CHestnut 1-2300 


























Custom Plastic 


DEVELOPMENT: 
Complete product develop- 
ment service. 


FACILITIES: 
Complete design, 
molding, assembly, 
decorating and fin- 
ishing. 





EXPERIENCE: 
Wide range of consumer 
and industrial precision 
molded products 


This new brochure 
which tells the complete 
story is available. 

Write Dept. A. 


THE MORNINGSTAR CORPORATION 
205 Broadway Cambridge 42, Mass. 
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Determined Approach Tops Al/ Barriers— 


Imagination...Precision... 


VMADAN ENGINEERING 











The most extensive, complete, creative...technical...production...and sales services are available to you 
at Madan Plastics. Madan offers you the most modern plant facilities in the industry... top-flight engineers 
whose unparalleled creative imagination, skill and technical know-how knows no barriers, no matter how 
difficult the job may be... the latest in secondary finishing equipment for printing, hot-stamping, spray-painting 
and assembling. Here are some examples of the many intricate sizes and shapes Madan Plastics has produced 


for leading manufacturers in industry. 





ICE BUCKETS...injection molded 
of transparent polystyrene with 
gold, metal flakes imbedded. 


geese 


AUTOMOTIVE COMPONENT RE- 
PAIR KIT. Two vacuum-formed 
parts; cover—clear cellulose ace- 
tate. Bottom; white, high-impact 
styrene sheet. 





ef 


RADIO CABINETS...Injection 
Moided of heat resistant poly- 
styrene on a 48 oz. machine. 


VMADAN 





PLASTICS INC.‘ 





Many products like these were once thought impossible in plastic—until Madan 
proved they could be efficiently and economically produced. Manufacturers dis- 
cover that Madan can design, injection mold, vacuum form and finish almost any 
plastic product at reasonable cost. Let our engineering and manufacturing depart- 
ments help in the design and production of your plastic products. Call or write: 





370 North Ave., Cranford, New Jersey: CRanford 6-8484 e New York: WOrth 4-3638 @ Newark: Bigelow 8-6240 





THERE’S AN IDEAL 
MARASET RESIN FOR... 
POTTING... 














Electrical components are firmly embedded 
and hermetically sealed by Maraset encapsulat- 
ing resins .. . as in this use by Cosmos Indus- 
tries, Inc., Long Island City, N. Y., to protect a 
delicate filter unit from shock, heat, moisture, 
and contamination. 





Metal-forming and plastic-forming tools 
large and small, with simple or complex con- 
fours, ore efficiently made with Moraset cast- 
ing and laminating resins. Time and labor sav- 
ings ore particularly great in fabricating over- 
size tools like this stretch die used to form 
aluminum aircraft parts at the Cessna plant in 
Wichita. Marblette plastic tools can be con- 
structed to close tolerances, need little finishing, 
ore easily revised for design changes, provide 
high resistance to abrasion. 


Marbi 


CHICAGO + DETROIT - 








LOS ANGELES 





WICHITA - 


Maraset epoxy compounds for encapsulating and 
impregnating adhere firmly to ceramics and 
metals, cure quickly, provide high dielectric 
strength and exceptional heat and shock resist- 
ance ... for amplifiers, transformers, coil wind- 
ings, and many other types of electrical and 
electronic parts and assemblies. 


COATING... 


Maraset epoxy coatings include enamel paints 
and varnishes for effective protection of surfaces 
and finishes . . . trouble-free maintenance of 
wood structures, masonry, concrete, pipes, ma- 
chinery, boats, electrical and other equipment. 
They assure a durable barrier against abrasion, 
heat, humidity, chemicals, and corrosives . . . in 
both indoor and outdoor applications. 


TOOLING... 


Maraset epoxy casting and laminating resins 
create time and labor savings as high as 80% in 
fabricating tools, dies, gages, fixtures, and 
foundry patterns. They make plastic tools that 
are light-weight, easy to handle and store, abra- 
sion-resistant, readily recast for design changes. 
New “special duty” compounds include heat- 
resistant resins that make possible pioneering 
uses such as epoxy components for injection 
molding . . . lead-epoxy formulations for high- 
density castings that provide effective radiation 
shields . . . rubber-like and resilient resins. 


AND YOUR SPECIAL NEEDS 


Whatever your production requirements, there is 
sure to be a standard or “specially tailored” 
Maraset epoxy or Marblette phenolic resin to 
help you increase efficiency, cut costs, outdistance 
competition. For free technical bulletins and 
production aid based on three decades of 
Marblette research — write, wire, or phone 
today: 


37-00 Thirtieth St., Long Island City 1, N. Y. 
Telephone STillwell 4-8100 


SEATTLE * TORONTO 


———— 











PLATING ENGINEERING CO. 


now offers 


A Midwestern Source 
for 


Electroformed Metal Molds for 
Plastisols or Vacuum Forming 


Low cost. Extremely accurate detail. High heat 
transfer—-means rapid cure. Process good for 
multiple molds. You furnish wax or plastic 
pattern. 
SEND print for free estimate 
Sample mold (medium size) from your 
pattern $25.00 
Electroforming in copper and nickel 


PLATING ENGINEERING CO. 


1928 South 62nd St. Milwaukee 19, Wis. 
Phone: Evergreen 4-4848 














The West's pioneer 
plastics molder... 





... has the facilities and know-how 
to serve you better! 


Sierra’s modern plant in Gardena, 
California covers over 80,000 square feet 
and is tooled to meet the most exacting 
specifications and delivery schedules. 
More than three decades of custom 
plastic molding experience, primarily in 
electro-mechanical and industrial 
components, provides the know-how. 
For a complete service— engineering, 
tooling, molding of all types of materials, 
finishes and assembling— see SIERRA. 
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Sau) sierRA.le LECTRIC 


CORPORATION 


15100 S. Figueroa Street, P.O. Box 85, Gardena, California 





Perhaps you, too, can profit from 





For profit possibilities from JDE molds, 
Write to JDE. 





Craftsmanship 


Let JDE craftsmanship take care of 
your problem molds. 


For molds demanding thousands of 
“craftsmanhours,” why not try JDE 
Group, largest - and finest - group 
of moldmakers in Japan. 


Let JDE Group, with 137 engineers 
and 1,004 toolmakers, plus 746 major 
machine tools in 14 tool shops, take 
care of your mold problems demanding 
extra close tolerances, intricate special 
shapes, super-fine finishes, etc. 


(For quotation, send us your drawings, specifications, samples and requirements.) 


The Toolmakers of Japan 





JAPAN DIE AND TOOL MANUFACTURERS EXPORT COMPANY, LTD. (JDE) 


22 Onnazuka 4-chome, Ohta-ku, Tokyo, Japan Cable Address: DIEMEC TOKYO 


PLASTIC MOLDS+ DIE CASTING DIES + PRESS DIES- POWDERED METAL MOLDS+ FORGING DIES+ PRECISION CASTING PATTERNS - PERMANENT MOLDS + OTHER DIES 
& MOLDS~+ PRECISION DIESETS+ DIE & MOLD PARTS-PRODUCTS & PARTS FROM DIES & MOLDS-JIGS~+FIXTURES+GAGES+OTHER PRECISION TOOLS-ETC. 
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*Registered trademark for Du Pont nylon plastic 
tRegistered trademark for Due Pont acetal resin 
**Trademark for Phillips family of olefin polymers 


ZYTEL*, DELRIN', MARLEX™, and other Thermoplastics 


. we “‘precision-mold"’ them ali. And the fact that we have been serving many of the country's ‘‘top" 
manufacturers for the past 25 years and longer proves our ability to produce better moldings for you. 
Our equipment includes 19 of the latest molding machines, and plant operates on a 24 hour schedule. 


Your Best Source for “E 







a 





Our service is complete . . . with facilities for: 





























@ Design @ Engineering @ Hot Stamping . . . Painting @ 2 & 3 Color Plastic Spraying 
© Injection Molding _ @ Metal-Plastic Assemblies © Mold, Tool & Die Making © Fabricating 
@ Vacuum Distillation Plating @ Assembling 
Design to CAPACITY 
Finished Product 2 to 175 oz. 
BRANCH OFFICES: 

CASHMAN & NORTON—Box 124 SAM MULAY—6311 N. Normandy Ave. C. T. McGRAW—563 East Milwaukee 
Broomall, Pa.—Elgin 6-7703 Chicago 31, IIl.—GRovehill 6-4000 Detroit 2, Mich.—TRinity 2-7000 
RICHARD P. VALLEE—759 N. Milwaukee St. ROBERT H. SCHOONOVER—3921 New Harmony Road WILLIAM MAGNUSON—2319 Hennepin Ave. South 

Milwaukee 2, Wis.—BRoadway 2-4138 Evansville, Ind.—HArrison 2-6850 Minneapolis 5, Minn.—FRanklin 4-5800 











‘TOMORROW'S 
PRODUCTS 
TESTED 
TODAY" 


We are now serving leading plastics compa- 
nies throughout the United States and foreign 
countries, 
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o 
Custom Service . . . Fast Delivery on... *< 
DESIGN of the part best suited for your job. 


MATERIAL SELECTION by our plastic laboratory of a 
material to meet your most exacting require- 
ments. Elastomeric vinyl—regular or linear poly 


Southeastern Florida offers the best location 
in the United States for naturally accelerated 
actual weathering and sunlight exposure tests. 
Quick predetermination of permanency and 


ethylene—regular or impact styrene. 


SAMPLES in the correct color and dimensions for your 
approval. 


QUALITY PRODUCTION in volume. 
durability is possible at all times of the year. 
Write us today for full information. 


SOUTH FLORIDA TEST SERVICE, INC., 


4301 N. W. 7th Street Miami 44, Florida 
TESTING — INSPECTION — RESEARCH — ENGINEERS 


Whether you require tubings, rods, bindings, 
weltings, tapes, or special shapes, it will poy 
you to consult Vogt. 


THIS 75-YEAR OLD FIRM SERVES: 








Est. 1931 
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For better 


plastic molds! 





Cascade 


prehardened* 
plastic mold steel 








UNIFORM HARDNESS THROUGHOUT 


ELIMINATES HEAT TREATMENT 


EASY TO MACHINE 


POLISHES TO HIGH LUSTRE 


Another specialized EASY TO WELD 
product of 
LATROBE 


*Furnished prehardened at Rockwell C34-36 
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Metalmastou 


A wide range of stock sizes available for 
immediate delivery from nearby ware- 
houses. Call Latrobe today . . . or send for 
this data sheet! 





LATROBE STEEL COMPANY 
LATROBE, PENNSYLVANIA 


BRANCH OFFICES AND WAREHOUSES: BOSTON + BUFFALO + CHICAGO + CLEVELAND + DAYTON 
DETROIT + HARTFORD + LOS ANGELES + MILWAUKEE 
MIAMI + NEW YORK «+ PHILADELPHIA + PITTSBURGH 
SAN LEANDRO + TOLEDO 
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@usten MOLDED PLASTICS 


Injection—-Vacuum Forming—-Blow Molding 








Office Equipment 



















Marine Products Refrigeration Automotive 





Packaging Appliances Toys 





Kusan, expert molders of all thermoplastics (nylon, polystyrene, 
Cycolac, Delrin, polypropylene, vinyl, polyethylene, etc.) for the 
country's leading manufacturers. Let the experienced engineering 
staff at Kusan suggest the right material for your particular appli- 
cation, and the right molding technique to give you quality parts 
at the most economical price. Kusan's three plants are strategically | 

, rn C. located to provide economical service from the Gulf to the Great | 
Lakes. Our job at Kusan is to help you find a better, more efficient | 
way of producing your product. So, whether you're considering | 
changes in an item or development of a new product, call Kusan. | 
You may find that plastics can improve your sales and lower your 
costs through increased appeal and product performance. 


General offices: 3206 Belmont Boulevard, Nashville, Tennessee 


PLANTS: HENDERSON, KENTUCKY * NASHVILLE, TENN. © FRANKLIN, TENN. | 
DESIGN © ENGINEERING © PRODUCTION © DECORATION © ASSEMBLY © QUALITY CONTROL | 
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Kusan. 








It’s Experience that Counts 


35 YEARS OF PLASTIC KNOW-HOW 


ya 


COMPLETE MOLDING AND ENGINEERING ae 

FACILITIES, IN THERMOSETTING (also polyester) THERMOPLASTICS, 

OF ALL MATERIAL. Take a Good Look—and—don't Overlook 
IMPERIAL MOLDED PRODUCTS CORPORATION 
2856 West Harrison St. e Chicago 12, Ill. e Nevada 8-6860 bust try 
Detroit Office: 16151 James Couzens H'wy., Detroit, Mich. e Diamond 
1-8900 

St. Louis Office: 11001 Manchester, St. Louis 22, Mo. @ YOrktown 6-2747 
Dallas Office: 332 E. Polk, Apt. M, Richardson, Tex. e ADams 5-1491 
Wisconsin Office: 604 Hickory Street, Pewaukee, Wis. e PEwaukee 5078 













And in our shop 
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70 West Liberty 





You Name It... 


CONNECTICUT PLASTIC PRODUCTS CO., INC. 











that means we'll 
relate meh Mazielielalele}(: 


St., Waterbury, Conn. 

























INJECTION MOLDING EXTRUDING 





SUPERIOR 


can produce your 


DESIGNING BUFFING 
ENGINEERING | ’ SPRAYING 

TOOL & DIE SHOP i astics more VACUUM PLATING 
FINISHING HOT STAMPING 


profitably 
for you! 


Makers of Thinking Man, “The Modern 
Man Skeleton” and related 
scientific items. 


WRITE FOR FREE FACILITIES FOLDERS 


SUPERIOR PLASTICS INC. Dept. 300 


SUPERLON PRODUCTS 


ASSEMBLY 





Plants: 


Superior Plastics Inc 
Commonwealth Plastics Corp 
Plastics Masters Inc 
U.S. Plastic Products Corp 
New England Plastic 
West Indies Plastics Corp 


410-430 N. OAKLEY BLVD. 
CHICAGO 12, ILL. + CAnal 6-4540 








for 
precision 
custom 
molding... 


CALL 
NORTHWEST 
PLASTICS 


centrally located plants assure quick service anywhere 
NORTHWEST PLASTICS has the people and the 


facilities to handle your custom molding job— 
from design through final production. Twenty- 
two years of experience and complete facilities 
assure expert production in compression, trans- 
fer, and injection molding. And convenient 
plants in Minnesota and North Carolina mean 
quicker service. 


Contact your nearest NORTHWEST PLASTICS 
sales office today. 


NORTHWEST PLASTICS, INC. 
65 East Plato Ave., St. Paul 7, Minn. 
CApital 7-6686 

X ST P 596 


NORTHWEST PLASTICS OF CAROLINA, INC. 
Plastics Drive 

Gastonia, North Carolina 

UNiversity 4-4389 

TWX GASA 86 


Milwaukee Sales Office 
1324 West Wisconsin Ave. 
Milwaukee, Wisconsin 
Division 2-7484 


Detroit Sales Office 

644 New Center Building 
Detroit 2, Michigan 
TRinity 5-1030 

TWX DE 991 

Chicago Sales Office 
2030 W. Montrose Ave. 
Chicago 18, Illinois 
LOngbeach 1-7627 

TWH CG 487 


© © 
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INSERTS FOR PLASTICS 


Suppliers for many years to leading Plastic molders. 
Top quality inserts to your most exacting specifica- 
tions made on our specially tooled equipment. 


Davenports—Acme-Gridleys—Brown & Sharpes 
Steel—Brass—Aluminum 
Send prints and/or samples. 


MACHINERY PRODUCTS CORPORATION 


2000 North Major Ave., Chicago 39, Ill. - Phone—Berkshire 7-8100 












30 Years of Experience... 


CUSTOM ¥ 
PLASTIC 
MOLDING 


* COMPRESSION MOLDING 
* INJECTION MOLDING 
* PLUNGER MOLDING 
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put 
reprints 


to work 


An Affiliate of Breskin Publications 
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Reprints of articles, features and news items that 
appear in Modern Plastics are often surprisingly 
inexpensive when ordered in quantity. Many 
companies make it a practice to have stories which 
have a bearing on their business reprinted for 
distribution to their personnel, customers, 


prospects, stockholders or to other interested groups. 


Whenever you see editorial matter of this type in 
Modern Plastics magazine or the Encyclopedia 
Issue which you can use in reprint form, in 
quantities of 200 copies or more, write and 


quotations will be furnished promptly. 
INDUSTRIAL MAGAZINE SERVICE 


575 Madison Avenue, New York 22, N. Y. 





































i Si CUSTOM MOLDING 
1 
' 
1 
1 
1 * 
‘| Small plastic parts up to 6 oz. 
TO YOUR SPECIFICATIONS 
! 
' 
Willie Wilcox WIDE EXPERIENCE in produc- 
offers you... ing small plastic parts . . . short 
run or full production run. 
' 
. , COMPLETE FACILITIES under 
one roof for tooling, injection 
molding and heat treating. 
1 
SAVINGS UP TO 60% with 
exclusive Wilcox tooling 
methods and large stocks of 
mold sets and special fixtures. 
' 
r 
QUALITY PRECISION WORK 
right up to your specifications; 
standard tolerances held up to 
plus or minus .005 or better, 
3 T 
1 
’ 
1 
. writ i 
: won Gulaind Send ever wivny 
money saving quotation 
0 
1 
“WU iOeresc rrovucrs COMPANY 
rs) 
on ee ! | 3455 Dakota Avenue * Minneapolis 16, Minnesota 








CONFIDENCE is born of experience 


It is significant that 60% of our 
business comes from firms we have 
served for 15 years or more. Many 
of these firms are the leaders of in- 
dustry. All of them buy strictly with 
an eye to value... top quality ata 
fair price. They get it at CMPC. 
That’s why they come back for more. 

Here they find complete facilities 


for compression, injection and trans- 
fer molding in an extremely wide 
range of sizes. Back of this is the 
experience of 40 years in all phases 
of molding and mold making. The 
methods, techniques and general 
know-how resulting from this broad 
experience are available to you. 
You'll find it a good idea to talk 


things over with a CMPC engineer. 
Write or phone. 


CMPC 


CHICAGO MOLDED 
PRODUCTS CORPORATION 
1020-R North KolmarAve., Chicago 51,111, 
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FABRICATING and FINISHING 


SOME of the methods of extending the use of plastics beyond the simple 
molded piece or extruded or calendered film or sheet are often ignored 
or not sufficiently understood to be applied effectively. A simple machin- 
ing operation may improve a molded piece or reduce original mold cost; 
two or more molded parts may be cemented or welded together for 
similar end results; film and sheeting can be fabricated by the same 
procedures; application of one or more colors by painting, metalizing, 
or printing can increase the beauty, and hence the demand for, a plastic 
product. Methods of achieving these and other profitable results are 
detailed in the following series of articles. 


MACHINING THERMOPLASTICS 


By GEORGE CARLYON* 


Virtually all thermoplastics can 
be satisfactorily machined, using 
conventional metal-working ma- 
chinery (even automatic screw 
machines), but the inherent na- 
ture of plastics must still be kept 
in mind. Allowance must be made, 
for example, for the greater heat 
sensitivity of plastics as compared 
to metals, and for their greater 
thermal expansion rate. Because 
they conduct heat much less effec- 
tively than metals, the plastics 
sustain a greater heat buildup 
during machining and, because 
they are thermoplastics, they 
soften and distort at temperatures 
well below those which may be 
generated by machining. 

To overcome these limitations, 
the following techniques are 
recommended: 1) use coolants 
wherever possible; 2) use tools 
designed to provide adequate 
clearance; and 3) operate ma- 
chinery or tools at relatively high 
speeds with light cut and slow 
feed. 


General recommendations 


The following recommendations 
apply, in general, to all thermo- 
plastics and all machining opera- 
tions. 

Coolants: A water-soluble cut- 
ting oil or compressed air jet— 
which also clears chips out of the 
cut—make the best coolants for 
cutting tools. A 10% solution of 
water soluble oil and water prob- 
ably is best for most applications. 
*Vice President, Manufacturing, Cadillac Plastic 


& Chemical Co., 15111 Second Ave., Detroit 
3, Mich. 


Other liquid coolants may contain 


chemicals which could attack 
some thermoplastics. 
Tool design: Generally, tools 


should be set with a zero or slight 
negative rake and should have a 
scraping rather than a cutting ac- 
tion. This tool design facilitates 
clearance of chips. It also mini- 
mizes the tendency of the more 
resilient plastics such as the fluo- 
rocarbons or polyethylenes to flex 
away from the tool during turning 
operations. 

Tools should be kept very sharp, 
clean, and free of nicks and burrs 
to prevent chipping and to mini- 
mize frictional heat. 

High-speed steel tools specially 
designed for use with plastic are 
available but where production 
runs justify the cost, carbide- 
tipped tools are recommended be- 
cause they stay sharper longer, 
produce a cleaner cut, and can be 
operated at higher speeds. 

Tools should be run at as high a 
rate of speed as practical. Table I, 
p. 821, provides an approximate 
guide to rates of speed, feed, and 
cuts for most thermoplastics. 

A smooth continuous flow of 
ribbon-type shavings should be 
sought. Scorched, stringy, or web- 
like chips indicate overheating. 

The feed should be uniform and 
moderate. Uneven feed will result 
in marking of the piece. Attempts 
to remove too much material will 
result in chipping, chattering and, 
in some of the more brittle plas- 
tics, crazing and fracturing. 

On turning operations, a light 


finishing cut with a slightly radi- 
used cutting tool will produce a 
smooth semi-matte finish requir- 
ing little or no polishing. 

When close tolerances are re- 
quired, parts should be inspected 
at a standard temperature of 
about 72° F. Since the piece may 
expand considerably during pro- 
longed machining, it is advisable 
to make final sizing and finishing 
cuts after the piece has completely 
cooled to room temperature. 


Specific recommendations 


Acrylics, polycarbonates, acetal, 
and nylon machine well; in fact, 
often better than many metals. 
Properly annealed parts have 
been made to tolerances of +0.005 
inch. 

Nylon is highly water absorbent 
and should be purchased precon- 
ditioned to about 2.5% moisture 
content when very close tolerances 
are required. 

Fluorocarbons and polyethylene 
machine easily but require more 
care to hold close tolerances be- 
cause of their high rate of thermal 
expansion and their flexibility. 
The use of coolants is advisable. 
It is also advisable to use a sup- 
port when turning these mate- 
rials. 

When rough machining, it is 
wise to leave at least 0.01 in. 
clearance for a finish cut, or the 
tool may simply slide over the 
piece, elastically compressing the 
work without cutting it. 

General-purpose polystyrene is 
highly brittle and must be worked 
with a coolant and slow feeds. An- 
nealing both before and after ma- 
chining is definitely desirable to 
avoid stress cracking. 

In their most common gages, up 
to ¥ in. thick in many cases, ace- 
tate, vinyl, high-impact styrene, 
fluorocarbons, polyethylene, and 
nylon may be punched, blanked, 
or sheared to size. 


Sawing 

Most of the saws used for cut- 
ting metals may be used for plas- 
tics, and, in some cases, conven- 
tional wood working blades may 
be used. Where the economics of 
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production do not justify carbide- 
tipped blades, high-speed hollow 
ground blades designed especially 
for plastics are available. 

In general, teeth should be de- 
signed to provide sufficient clear- 
ance for the chips and to prevent 
the blade from sticking. 

Carbide blades, particularly for 
circular saws, are recommended 
with “square and advance” teeth 
so that alternate teeth start and 
finish the cut. 

Circular saws: Generally, sheets 
of the more brittle plastics—sty- 
rene, acrylics, butyrate—in % in. 
thickness (or smaller) should be 
cut with hollow ground blades 
with 12 to 15 teeth per inch. On 
heavier sections up to 4-in. thick, 
blades with 10 teeth or less work 
best. Coolant is desirable. The 
other plastics can be successfully 
cut using conventional blades with 
4 to 6 teeth per in. with peripheral 
speeds from 8,000 to 12,000 f.p.m. 
(feet per minute). For heavy sec- 
tions of nylon a special blade from 
12 to 14 in. dia. with carbide teeth 
set slightly above the circumfer- 
ence of the blade and operated at 
18,000 r.p.m. (revolutions per min- 
ute) has proven very successful. 

A panel saw, or traveling cir- 


cular saw, produces best results 
on stacks of several sheets or 
single sheets over 2 to 3 ft. long, 
on sheets with vulnerable sur- 
faces, or on trimming irregular 
edges. The manually operated feed 
variety enables the operator to 
“feel” the cut and avoid the pos- 
sibility of overheating. 

Conventional radial or swing 
saws are satisfactory for cutoff 
work on rods and bars. 

Band saws are used to cut 
curves in flat sheets or for rough 
trims of molded parts. Though 
not as accurate as circular saws 
for straight cuts, they can be used 
for short cuts and, because indi- 
vidual teeth have a longer time 
to cool before reentering the ma- 
terial, there is less danger of 
overheating. 

Special band saw blades, known 
as skip-tooth or buttress saws, 
have been developed especially 
for plastics and soft metals. They 
have coarse, hardened teeth and 
extra-deep gullets to take care 
of the large chips formed. These 
blades have from two to six teeth 
per in.; the smaller number of 
teeth per in. is used on the softer 
plastics, the greater number on 
the harder materials. For saw- 


ing thin sheets of polystyrene, 
acrylics, and butyrate, a blade 
with 10 to 14 teeth per in. should 
be used and operated at not less 
than 460 ft. per minute. On thick 
stock, a blade with three to four 
teeth per in. is recommended. If 
chipping is encountered, use a 
blade with a greater number of 
teeth and less set. 

Jig saws should be operated 
with standard blades at about 875 
cycles per min. with an extremely 
light feed to avoid overheating 
and to allow sufficient time for 
chip removal. They may be used 
to cut closed holes or small radii 
in thin stock when other methods 
are not practical. The new blades 
which look like a burred piece of 
hardened wire are capable of cut- 
ting in any direction. Use of a jet 
of air as a coolant will help. 


Routing 


Routers are used to shape 
curved sections or to cut formed 
parts to size. Smooth cuts are ob- 
tained by using straight, two- 
flute cutters at high spindle speeds 
—15,000 to 20,000 r.p.m. under no 
load—and slow to moderate feeds. 
When portable routers are used 
for cutting, the sheet should be 





TABLE |: Recommended trial speeds for machining thermoplastics* 





Group 1 Group 2 Group 3 Group 4 Group 5 
Se ee _ a joicenananssi atti SS — 
Polyethylene High-impact styrene 
Polypropylene Acrylonitrile- Nylon 
TFE-fluorocarbon butadiene-styrene Acetals 
Butyrate Modified acrylic Polycarbonate Acrylics Polystyrenes 
Turning speed, s.f.p.m. 450 500 500-700 700 100-200 
Depth of cut, in. 0.005 0.05 0.2 0.05 01 
Feed rate, i.p.r. 0.1 0.1 0.1 0.02 0.02 
Sawing speed, f.p.m. 15,000-18,000 15,000 15,000-18,000 8,000-12,000 3,000-5,000 
Bandsaws at 1950 
Blade type hollow-ground hollow-ground special nylon plastic coolant 
plastic blade plastic blade blade for thick blade and hollow- 
sections ground blades 
Feed rate, f.p.m. 8-10 10-12 —— 10-25 — 
Shearing | up to ck 
Punching } in. up to %4 up to %¢ up to % “a oe yes s, 
Blanking |} ea crazes 
Drilling speed, r.p.m. 2,000-3,000 2,500 2,000-3,000 2,000-3,000 5,000 
Feed rate, i.p.r. 0.015-0.030 0.005-0.010 0.005-0.015 0.005-0.010 0.005 
“Because of the many variables involved in machining thermoplastics, these recommendations can only offer suggested speeds and feeds for the five 


general classifications. Experience with your own machinery, tools, and operations will lead you to the best exact rates for any 





MACHINING THERMOPLASTICS 











When turning acrylic, this type of chip formation indicates that correct speeds 
and feeds (see recommendations given in Table |) are being used 


clamped to the table. If many 
identical parts are to be cut, a 
template can be used both as the 
bearing surface and a guide for 
the router. 


Driling 

Twist drills specially designed 
for thermoplastics are readily 
available and suitable for most 
plastics, although conventional 
twist steel drills can be used in 
many cases if properly sharpened. 
The drill point should have an 
included angle of 70 degrees with 
a lip clearance angle of 4 to 8 


degrees. The drill should have 
polished or chrome-plated flutes 
at a 17 degree angle and the lands 
should be % the width of the heel. 

Plastic drills provide maximum 
clearance for the cutting edges 
and have a zero or negative rake 
angle with extra wide, highly 
polished flutes and lands. For long 
runs, carbide-tipped drills are 
recommended. A drill design with 
much longer flute leads than are 
conventionally used will permit 
higher production speeds. 

Work should be securely held 
and a slow, careful feed used 


Recommended table saw blade for cutting nylon sheet has widely spaced teeth 
with carbide tips which are slightly higher than blade diameter 





when “breaking through” to avoid 
chipping. It often is advisable to 
use a piece of scrap as a backup 
to provide support directly at the 
drill point. In deep holes, the feed 
should be slowed and drills backed 
out frequently to clear chips and 
prevent excessive heat buildup. 
Compressed air or coolant 
squirted from an oil can may be 


‘used to cool holes of moderate 


depth. A pilot hole may be drilled 
and filled with wax stick to pro- 
vide lubrication and aid in ex- 
pelling chips. In deeper holes, a 
jet or oil-hole drill will feed 


coolant directly to the proper 
point. 

Feed rates should be about 
0.005 ip.r. (in. per revolution) 


for the more brittle plastics (e.g. 
acrylics and polystyrenes); for 
plastics such as_ polyethylene, 
nylon, acetal, and TFE-fluorocar- 
bon feed rates may range from 
0.005 to 0.010 i.p.r. 

Speeds should be 3000 r.p.m. for 
a ¥%-in. drill to 1000 r.p.m. for a 
%-in. drill in the more brittle 
plastics. In the less brittle plastics, 
good trial speeds would range 
from 2100 to 3000 r.p.m. 

Large-diameter holes can be 
cut with hollow end mills, fly cut- 
ters, or hole saws, or they may be 


bored. 


Turning and screw machining 

Standard metal working ma- 
chinery, including automatic 
screw machines, can handle most 
turning and threading operations 
with thermoplastics. Tools should 
have a zero to slight negative rake 
and should be kept as sharp as 
possible to insure clean cuts. Tools 
with radiused edges eliminate 
scores on the work. Threads can 
be die cut. Alignment of the work 
and the die must be perfect to ob- 
tain best results. 

In turning the more resilient 
plastics, including nylon, acetal, 
and TFE-fluorocarbons, it may be 
advisable to incorporate a chip 
breaker in the tool to prevent 
chips from wrapping around the 
tool and the work. In general, 
optimum speeds for turning nylon 
and acetal would be about 500 
s.f.p.m. (surface ft. per min.) with 
carbide tools having the following 
geometery: side clearance, 15 to 
20°; front clearance, 20 to 30°; 
and zero back and side rake. 
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Essentially the same procedure 
applies to the fluorocarbons, ex- 
cept that speeds may vary from 
560 to 1200 r.p.m. Feed rates usu- 
ally lie between 0.004 and 0.010 
i.p.r. 

For automatic screw machine 
work on resilient plastics, serrated 
cams are good because they mo- 
mentarily stop the feed and help 
to break the stringy chips. Re- 
duced feed at the end of tool 
travel helps in achieving a clean 
and accurate surface. The re- 
silient plastics have been ma- 
chined successfully on automatic 
screw machines at speeds from 
4200 r.p.m. for TFE-fluorocarbons 
to 7200 for nylon. 

When turning acrylic parts in 
diameters up to 2.5 in., the ma- 
terial should be turned at speeds 
from 700 to 800 rpm. Larger 
diameters require speeds of 500 
s.f.p.m. with feeds of 0.004 to 0.005 
i.p.r. to get clean continuous chips. 

Lathe work on polystyrene is 
difficult. cooling is 
usually required and speeds may 
be increased in direct ratio to the 
effectiveness of cooling. Sharp, 
high-speed steel or carbide tools 
with slight rakes and large clear- 
ances permit maximum depth of 
cut. Power feeds of 0.020 to 0.030 
ip.r. at 100 to 200 s.f.p.m. are 
satisfactory for rough cuts with 
finish cuts of about 0.005 i-p.r. 


Adequate 


Tapping and threading 

Taps for thermoplastics should 
have a slight negative rake and 
should produce threads with the 
root diameters slightly rounded. 
This gives better clearance of 
chips and avoids cracking at the 
root of the thread. Standard taps 
and dies for copper and brass may 
be used, if thus modified. 

A special tap has been designed 
for plastics and soft metal. It has 
two flutes and two cutting edges, 
instead of the usual four, to facili- 
tate chip removal. 

National series coarse threads 
should be used wherever possible. 
Taps should be backed out 
periodically to clear threads of 
chips and avoid stripping. Lubri- 
cants should always be used and 
turning speeds should be slow. In 
some cases, a wax stick inserted 
into the drill hole ahead of the 
tap will serve as adequate lubri- 
cant and also serve to expel chips. 
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Massive sheet metal shear easily handles most plastics sheets up to 1/16 in.; 
some heavier plastics sheets can be sheared if heated to 160° F. 


In clear plastics, this also pro- 
duces a cleaner, more transparent 
thread. 

In threading nylon and TFE- 
fluorocarbon particularly, trials 
may indicate that a slightly over- 
size tap may be needed to over- 
come the tendency of these plas- 
tics to be forced back by the tap 
and then return. This tendency 
also may be of value in applica- 
tions where a self-locking thread 
is desirable. 


Shearing, blanking, punching 

In relatively thin sheets, many 
thermoplastics can be _ sheared, 
blanked, or punched to size with 
sharp-edged steel rule dies more 
economically on long runs than 
they can be sawed or drilled. The 
major exception is polystyrene 
which tends to crack or craze. It 


also is impractical to punch and 
shear cast acrylic sheets, unless 
heated, but the material can be 
cut with rule and blanking dies. 
Blanking, even in heavy thick- 
nesses, is highly economical when 
intricately shaped parts are to be 
formed and dimensional tolerances 
are large. On the heavier gages of 
the more brittle plastics, includ- 
ing acrylic, pre-heating to about 
180 to 200° F. minimizes cracking 
and crazing but also causes the 
upper face to become slightly 
rounded, requiring additional 
finishing operations to make a 
square edge. Stacking thin sheets 
for multiple shearing or blanking 
is not recommended because the 
sheets tend to adhere at the edges. 
Specific recommendations for 
cutting plastic sheets are: 
Acetate, butyrate, flexible vinyl, 


Overarm saw with precise hand controls cut large sheets of most rigid thermo- 
plastics accurately and with ease. (Photos, Cadillac Plastic & Chemical Co.) 














Acrylic rods and tubes are polished on asher with a slurry of pumice and 
water. Part being ashed is continually rotated to minimize heat buildup 


and polyethylene, in thicknesses 
up to ¥% in., may be cut at normal 
room temperatures by most means, 
including hand shears. 

Acrylics thicker than ¥% in. and 
rigid vinyl above 0.015 in. in 
thickness, should be heated to 
about 180 to 200° F. before blank- 
ing or shearing. 

High-impact styrene can be cut 
cold with blanking dies in many 
cases. For intricate shapes, it is 
advisable to heat to 180° F. 

Non-precision parts of acetal up 
to %e in., nylon up to % in., and 
fluorocarbon or polyethylene parts 
up to % in., can be punched cold 
from sheet or strip. If cracking 
occurs, it can be overcome by 
preheating the material or, in the 
case of nylon, boiling it in water. 


Grinding 


Thermoplastic rods can be pro- 
duction sized by centerless grind- 
ing to tolerances as close as 
+0.0005 inch. A silicon carbide 
wheel with open grain is used 
in a water jet. Abrasive cut-off 
wheels are not normally used for 
cutting as they tend to gum up 
and to burn the stock. 


Finishing 


After fabrication, most articles 
require some form of finishing to 
remove tool marks and restore 
natural luster to the material. 


Care in the final machining cut 
will minimize the amount of 
finishing needed. 

The friction of buffing, sanding, 
or polishing too long or too vigor- 
ously in any one spot can gen- 
erate enough heat to burn or 
soften the surface. The part should 
be kept in constant motion and 
direction of buffing should be 
changed often. Machine sanders 
for finish work should be run with 
a coolant and with extremely 
light feed to prevent clogging the 
abrasive. 

Filing: The vixen file—a mill file 
with deep, single cut, coarse, 
curved teeth—is effective in work- 
ing thermoplastics. Files specifi- 
cally designed for plastics are also 
available. 

Sanding: Where sanding is in- 
dicated, a coarse wet-or-dry 
sandpaper is used, followed by 
successively finer grits until a 
satin finish is obtained. Wet sand- 
ing is usually most desirable. 

Ashing and buffing: Ashing is 
a semi-finishing operation on a 
cotton or muslin wheel with a 
slurry of fine pumice and water. 
It will remove most light scratches 
and saw marks without prior 
sanding. 

Finish wheels: Following ash- 
ing, a high luster is obtained by 
buffing first with Tripoli, or a 
chrome-coloring compound, then 


with a soft, loose wheel on which 
there is no compound. A final 
buffing with an antistatic wax is 
sometimes applied, providing the 
part with a higher degree of water 
resistance and an antipathy to 
dust and dirt particles. 

Solvent polishing: Acetates, 
butyrates, and the acrylics are 
sometimes polished by immersing 
the parts for a few seconds in 
acetone, butyl acetate, ethylene 
dichloride, or other solvents, or 
exposing them to the solvent in 
a vapor chamber. The solvent re- 
acts with the plastic surface and 
forms a film which dries to a high 
gloss. Acrylics should be an- 
nealed after solvent polishing to 
prevent crazing. 

Acetate or butyrate articles may 
also be wiped with a cloth which 
has been dipped in a solution of 
95% isopropyl alcohol and 5% 
methyl Cellusolve acetate. The 
cloth should be resaturated be- 
tween each wiping. Because of 
extreme volatility, solvent polish- 
ing should be done only in well- 
ventilated areas, and precautions 
should be taken to avoid fire or 
explosion. Avoid breathing fumes. 

Acrylics can be effectively 
polished by an oxy-hydrogen 
flame held 4 to 6 in. from the 
part and moved slowly (about 4 
to 6 in. per sec.). Too slow a speed 
will overheat the surface, result- 
ing in slight bubbles. A second 
application of the heat—after the 
material has cooled—usually will 
restore the surface. 

Acetylene flames should not be 
used as they tend to deposit car- 
bon on the surface being polished. 


Tumble finishing 


On large production runs of 
small parts, tumble finishing can 
be used for many of the thermo- 
plastics. 

Pieces are placed in a rotating 
barrel with a medium—such as 
maple wood pegs, felt blocks, or 
ivory nut chips—and a tumbling 
compound — generally sawdust 
with oil and abrasive particle ad- 
ditives—for a specified length of 
time. The process can be used to 
remove burrs or to provide a 
superfine finish, depending upon 
the type of additives used in the 
drum. Cycles run from 4-hr. to 
rough-finish acrylics to 24 to 48 
hr. to polish butyrate parts. 
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WELDING THERMOPLASTICS 


By J. A. NEUMANN* and F. J. BOCKHOFFTt 


Welding is defined as the art of 
uniting two or more components 
of the same material under the 
influence of heat and/or pressure. 
In an ideal weld, a uniform homo- 
genous bond is formed between 
two sections of thermoplastic ma- 
terials with a weld strength ap- 
proaching that of the parent ma- 
terial. Since there is no problem 
of solvent evaporation or cure 
time, any welded section can be 
handled with reasonable care 
within a few minutes after join- 
ing, facilitating rapid and eco- 
nomical fabrication of plastic 
structures. 

Although most thermoplastics 
are weldable by one or more tech- 
niques, polyethylene and non- 
plasticized polyvinyl chloride are 
used to the greatest extent in 
welded structures. Saran, methyl 
methacrylate, nylon, polypropyl- 
ene, and chlorinated polyether 
can also be welded. 


Hot-gas welding 
Thermoplastic sections to be 
welded are suitably bevelled and 
cleaned, and a_ thermoplastic 
welding rod of identical composi- 
tion to the parent material is used. 
Welding rod and weld bed are 
simultaneously heated by a hot- 
gas stream issuing from the weld- 
ing gun. As the two mating sur- 
faces soften and fuse, they are 
forced together to form a melt 
bond. In general, hot-gas welding 
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of plastics is similar to oxyacetyl- 
ene welding of metals; the open 
gas flame which furnishes weld- 
ing heat in the latter process is 
simply replaced by a stream of 
heated gas in hot-gas welding. 
Welding guns may be heated 
either by gas or by electricity, the 
electrically heated gun being by 
far the more popular in this 
country. Welding guns should be 
capable of supplying an orifice 
temperature varying from 400 to 
600° F. and should deliver from % 
to 3 cu. ft. of gas per minute. The 
distance between tip of the weld- 
ing gun and weld varies from 
% to % in., and within this dis- 
tance a temperature drop of about 
200° F. is experienced. When 
welding polyethylene and other 
oxygen-sensitive plastics, nitrogen 
is used as the heating gas. When 
welding PVC, however, 


com- 


THERMOPLASTIC WELDING ROD 


WELDING GUN 


HEATING 


ELEMENT 
i. 


(B) (C) (D) 








é a a 4 























oO al (G) 4 Le 4 
> Wy 








WELDING THERMOPLASTICS 















pressed air seems to give more 
satisfactory results. 

Linear welding speeds of from 
5 to 8 in./min. are commonly re- 
alized, depending on the type of 
weld and skill of welder. It is im- 
portant to maintain an oscillating 
motion on the tip of the gun in 
order to uniformly heat both weld 
bed and filler rod. The correct 
angle between filler rod and weld 
bed varies with the type of ma- 
terial being fabricated. When 
welding low-density polyethylene, 
the rod is bent backwards in 
order to exert sufficient bonding 
pressure on the surfaces to be 
fused. When welding more rigid 
material such as linear poly- 
ethylene, polypropylene and non- 
plasticized PVC, the rod is held 
at approximately 90° to the weld 
bed in order to provide most effec- 
tive control. 


Heated tool welding 


Heated tool welding of sheet 
and heat sealing of film are simi- 
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HEAT CONTROL 


HOT GAS DIRECTED ON ROD 
AND SHEETS 


THERMOPLASTIC 
SHEETS TO BE 
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Above: Typical set-up for hot gas 
welding of thermoplastics using 
an electrically heated gun. Weld- 
ing rod is of same composition as 
the parts which are to be joined 


Left: Basic weld types. A) single- 
bead, single-V butt weld; B) mul- 
tiple-bead, single-V butt weld; C) 
multiple-bead, double-V butt weld; 
D) corner weld; E) double fillet 
weld; F) and G) lap fillet welds; 
H) edge weld. (Drawn from 
sketches by American Agile Corp.) 














Welding seams of a polyethylene 
tank lining using electrical hot-air 
gun. (Photo, American Agile) 


lar operations. Both techniques 
make use of a heated tool to bring 
the plastic to fusion temperature. 
Heat is applied to the surfaces to 
be joined by bringing them into 
proximity or actual contact with 
a heated metal plate or other 
heated tool, and retaining them 
there until there is a build-up of 
molten material. As soon as the 
plastic surfaces are sufficiently 
heat softened, they are removed 
from the plate, quickly joined to- 
gether, and held firmly in position 
until the melted plastic has cooled 
to form a strong joint. 

Electrical strip heaters, hot 
plates, and soldering irons are 
convenient means of providing 
high local temperatures. If direct 
contact of the plastic is made with 
the plate, any excess material 
which is left on the plate should 
be removed between welding 
operations. Temperature of the 
hot plate should be thermostati- 
cally controlled. In heated-tool 
welding of most plastics, the pres- 
sure during fusion varies from 3 
to 12 psi; this pressure range 
provides adequate adhesion with- 
out excessive flash. 

The time required for fusion at 
the hot metal surface may vary 
widely, but an interval of about 
4 to 10 sec. at the suggested pres- 
sure and temperature generally 
gives best results. During the 
welding operation, the pressure 
between the two softened thermo- 
plastic pieces should be sufficient 
to force out air bubbles and bring 
all surfaces into intimate contact. 
The greatest single factor in the 
production of consistently good 


welds is the time lapse between 
removing the melted pieces from 
the hot plate and joining them 
together to form a weld. This in- 
terval should be kept at one sec. 
or less if possible. 

Heated tool welding has been 
used in joining acrylics and plas- 
ticized PVC, but is finding in- 
creased application in joining 
branched and linear polyethylene 
and polypropylene. The _tech- 
nique is widely used in welding 
pipe and large tubing. 


Friction welding 


Heat generated by rubbing to- 
gether two plastic surfaces may 
be used to produce a fusion weld. 
Motion may be oscillating, or ro- 
tational (spin welding), the latter 
usually being more convenient. 
Friction welding is applicable to 
all surfaces which can be rubbed 
against one another in a lathe, 
drill press, or other device. 

A common technique is to rotate 
one half of an assembly to be 
joined against the other half, 
which is held stationary, thus 
generating enough frictional heat 
to melt and fuse the mating sur- 
faces. Since thermoplastics are 
poor heat conductors, satisfactory 
welding temperatures are reached 
very quickly. There is little neces- 
sity to clean surfaces prior to 
welding, as surface film or dirt is 
squeezed out in the course of the 
spinning operation. As a general 
guide, a pressure of 10 to 200 p.s.i. 
is required for a period of a few 
seconds. The whole operation, in- 
cluding chucking, seldom requires 
more than 30 seconds. 

The primary advantages of fric- 
tion welding are speed and sim- 
plicity of operation. Standard ma- 
chine shop equipment, such as 
lathes and drill presses, may be 


adapted for many applications. 
Frictional heat is of such intensity 
that it produces almost immediate 
surface welding while the tem- 
perature of the material beneath 
the weld remains relatively un- 
changed. 

Friction welding has been used 
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Special driving tool for spin-weld- 
ing automobile window crank han- 
dle knobs. (From Du Pont sketch) 


in the production of tool handles, 
container caps, instrument knobs, 
pipe fittings, lenses, bottle sec- 
tions, and pipe connections. 
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Technique of heated tool welding. A) Edges of plastic sheet are heated; B) 
heated edges are butted to form joint. (From Hercules Powder Co. sketch) 
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ADHESIVES FOR PLASTICS 


By BERNARD GOULD* 


As a result of the increasingly 
widespread use of all forms of 
plastics in industrial production, 
not only have many new adhesive 
formulations been developed dur- 
ing the past year, but scores of 
different uses have been found for 
older adhesives. The relationship 
of the plastics and adhesives in- 
dustries has become more and 
more intimately intertwined be- 
cause of their natural affinity. 

There are a number of reasons 
for this alliance, and low material 
cost is but one of the factors which 
have brought about this inter- 
related growth pattern. Both plas- 
tics and adhesives usually have a 
low initial cost and, since this is 
frequently one of the basic reasons 
for the decision to use plastics, 
the incorporation of “chemical 
fastening” techniques to join plas- 
tics to themselves as well as to 
other materials is a logical step. 
Modern industrial adhesives also 
call for fewer specialized workers, 
permit greater speed of assembly, 
and require less after-finishing 
than do conventional methods, all 
of which contribute to greater 
production economy. 

In addition to these direct sav- 
ings, there are other equally im- 
portant but perhaps less obvious 
“plus” benefits to be derived 
through the use of adhesives. A 
number of these stem from the 
intrinsic characteristics of plastic 
materials themselves, others from 
the generic advantages of adhe- 
sive-bonding. Frequently, adhe- 
sive-bonding is the only means by 
which a satisfactory joining job 
can be done. 

Certain plastics cannot be 
bonded to each other or to other 
surfaces by thermal welding or 
heat-sealing techniques because 
the temperatures involved are 
higher than those which the plas- 
tics can withstand. For such ma- 
terials, special modified epoxy, 
100%-reactive, solvent-free for- 
mulations, designed to bond at 
room temperature, have overcome 
this problem. 

For materials which can with- 
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stand moderate heat and some 
pressure to effect a bond, other 
new adhesives have been devel- 
oped in dry film form and even 
new solvent-dispersed, rigid-cur- 
ing, structural adhesives have be- 
come available. 

“All-plastics” assemblies, used 
where exposed metal must be 
avoided, also demand the adhesive 
joining process. In applications 
where chemical-resistant plastic 
sheetings such as Kel-F or Teflon 
are used as covering or lining ma- 
terial, an unbroken surface is es- 
sential if the basic objective is to 
be achieved. Only adhesives pro- 
vide a means of bonding the com- 
ponents without rupturing or 
otherwise interrupting the pro- 
tective plastic surface. 

Thinner plastics films and most 
plastics foams may not be rigid 
enough to withstand the increased 
stress concentration at points 
where conventional metal fasten- 
ers might ordinarily be used. This 
potential source of bond failure 
can be eliminated by the substitu- 
tion of an adhesive which dissi- 
pates stresses over large areas. 

An adhesive formulation which 
may easily be applied with a small 
brush, for example, makes possi- 
ble the joining of hard-to-handle, 
small, or irregularly-shaped parts. 


Conversely, an adhesive designed 
for automatic spray machine ap- 
plication simplifies and speeds the 
bonding of large areas such as are 
encountered in the assembly of 
sandwich panels. 

“Chemical fasteners” take many 
forms: liquid adhesives are avail- 
able in a wide range of viscosities 
and percentages of solids (from 
5% to 100%) and literally hun- 
dreds of formulations are pro- 
duced in paste, powder, or dry film 
forms so that there is a choice 
from which to meet almost any 
individual production application 
requirement. 

Numerous specialized features 
can be “custom-built” into ad- 
hesives to add to their versatility. 
For example, when materials with 
differing coefficients of expansion 
are joined, a “flexibilized” ad- 
hesive can compensate for move- 
ment when temperature changes 
occur. Specifically formulated 
primers and tie coats have been 
developed to restrict plasticizer 
migration, thereby making possi- 
ble trouble-free bonding of vinyls 
and other plasticized thermoplas- 
tic materials. 

The actual design of an assem- 
bly involving plastics can be 
varied considerably when ad- 
hesive-bonding is selected as the 


Stronger bonding of phenolic-impregnated honeycomb core in sandwich con- ° 
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joining method. The designer finds 
that he now has a wider choice of 
basic component materials and a 
greater variety of production 
techniques with which to produce 
a sturdy assembly. Simplified de- 
sign and lighter weight, as well as 
more efficient and economical 
handling, storage, and shipping of 
the completed unit, often result. 

Beyond these advantages, ad- 
hesive formulations simultane- 
ously perform functions other 
than bonding: heat or electrical 
insulating; sealing, which may be 
particularly important if liquids 
or gases are encountered in end- 
use; or vibration damping. They 
may also be used in conjunction 
with other joining methods for 
temporary holding of parts, to add 
supplementary strength to the 
joint, or for auxiliary holding in 
areas inaccessible to other joining 
materials. 

More and more of the design 
concepts developed by today’s 
product engineers appear to in- 
volve production and end-use 
service requirements which can 
be satisfied only—or far more ef- 
ficiently—through the use of 
modern industrial adhesives. 


Specialized Adhesives 
Significant developments in ad- 
hesive technology during the past 
year were, for the most part, di- 
rectly related to the expanded 
markets for specific plastics. 


...» for polyester film 

One of the many uses of poly- 
ester film involves its lamination 
to resin-impregnated asbestos 
papers, kraft papers, rag papers, 
varnished papers and fabrics, and 


New adhesive formu- 
lations for bonding 
a wide variety of 
flexible 
sult in softer seams, 


foams __re- 


quicker grab, quicker 
loss of tack, and 
higher solvent re- 
sistance. (Photos, 


Rubber & Asbestos) 


similar electrical insulation mate- 
rials to produce phase and layer 
insulation in electrical motors, 
generators, and transformers. 

For such applications, new resin 
adhesive formulations have been 
developed to yield superior re- 
sistance to organic solvents and 
hot oils. After many hours immer- 
sion in toluol, one such formula- 
tion retains nearly all of its initial 
strength while wet and recovers 
it completely after drying. Thus, 
electrical machinery which has 
been insulated with laminations 
produced with this adhesive can 
be dipped in varnishes containing 
aromatic solvents and still main- 
tain full bond strength as well as 
maximum dielectric strength. In 
fact, adhesives of this kind actu- 
ally add to the dielectric strength 


of the lamination and offer excel- 
lent resistance to heat-aging as 
well. For example, many manu- 
facturers make laminations with 
such adhesives which pass Class B 
insulation heat-aging tests; i.e., 96 


hr. at 125° C. (257° F.). 


... for polyethylene 

The building industry was 
quick to realize the advantages of 
wide width polyethylene sheeting 
as a material for moisture control 
in new construction. Early instal- 
lations were made with asphaltic 
compounds which had definite 
limitations. Today, however, a 
fast-grab, high-tack, waterproof, 
synthetic rubber-resin adhesive is 
used to bond the sheeting to walls, 
floors, foundations, or ceilings—or 
to another polyethylene sheet 
where lap joints are required. 

Bonds may be made up to two 
hours after the adhesive is ap- 
plied, allowing enough time for 
the entire foundation to be coated 
before application of the film, so 
that the vapor barrier can be 
wrapped around in one continuous 
operation, if desired. As a result, 
one or two men can now easily 
and more quickly accomplish a 
job which formerly required a 
crew of ten. 


.». for vinyls 
Perhaps the biggest stride in the 


use of vinyl plastics in the past 
year has been fostered by the 


Lominations of plastics films for flexible vacuum packaging of “sensitive’’ food 
products is made possible by use of special odor-free adhesives 
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markedly increased introduction 
of vinyl-clad metal into many 
phases of industrial production— 
housings for business machines, 
luggage, radio cabinets, and a 
wide variety of other equipment 
and appliances. These vinyl-clad 
metal laminates are comprised of 
either smooth or embossed vinyl 
sheeting bonded to steel, alumi- 
num, or magnesium. These rugged 
laminations can be formed, re- 
verse bent, folded, redrawn, 
stamped, sheared, and punched 
without damage. 

New developments in the field 
of adhesives for this specific ap- 
plication have been in the direc- 
tion of formulations which can be 
reactivated at lower temperatures 
than formerly possible. This factor 
is particularly important since 
high heat frequently results in 
smoothing out the decorative pat- 
tern in the vinyl under pressure, 
thus defeating the purpose of its 
use. New adhesives for this proc- 
ess are said to provide satisfac- 
tory bonds, even with improved 
heat-resistance, at well below the 
350° F. temperature formerly con- 
sidered minimum. 


»+-for fluorinated polymers 


The frictionless surface of such 
plastic sheetings as Teflon poly- 
tetrafluoroethylene and Kel-F 
polytrifluorochloroethylene makes 
them invaluable as coatings and 
linings for tanks, chutes, and 
other materials handling equip- 
ment, as well as for scores of other 
industrial uses. However, this 
“slippery” characteristic made ad- 
hesive-bonding impossible at first 
and it was not until these sheets 
were produced with one side 
treated for bonding that adhesives 
could be used. This, in turn, called 
for 100%-reactive epoxy-based 
formulations which require only 
enough pressure to assure inti- 
mate contact of the mating sur- 
faces during cure. 

The first epoxies developed for 
this work were relatively heavy 
pastes but, since these liners were 
equally useful when applied to 
cylindrical or irregular surfaces, 
the need for easily brushable ad- 
hesives soon became evident. The 
free-flowing variations of the 
heavier formulations which were 
then evolved provide the same ex- 
cellent bonding characteristics 
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Use of rigid polystyrene foam in building panel construction is facilitated by 
new adhesive with solvent that minimizes attack on foam cells 


with the added advantage that 
hard-to-reach or rough surfaces 
can be uniformly coated with ad- 
hesive. 


.».for epoxies 


In printed-circuit work, a grow- 
ing demand for flame-resistance 
in the baseboard, higher strength, 
and better electrical properties in 
the finished circuit resulted in the 
development of epoxy/paper lami- 
nates; the requirements could not 
be met by the available phenolic 
materials. 

Concurrently, there arose wider 
exposure of the completed circuit 
to end-use service conditions 
where the need for gold or silver 
plating of the circuit became es- 
sential. Since such plating baths 
are alkaline in nature, an adhesive 
had to be developed which would 
be as resistant to these alkaline 
conditions as is the epoxy/paper 
base material. 

The adhesives which are now 
being used to bond copper foil to 
epoxy/paper printed circuit bases 
provide a stronger bond, are al- 
kaline resistant, and provide bet- 
ter electrical characteristics than 
were previously thought possible. 


.».for reinforced polyesters 


Formerly more or less limited 
in volume production to decora- 
tive uses, the reinforced polyes- 
ters are now coming into their 
own in structural applications. 
Typical of this is the joining of 
such plastic sheets to aluminum 


frames to serve as skylights in 
truck trailer manufacture. 

The bonding problem here em- 
phasized a need for precise con- 
trol of adhesive application and 
accurate positioning within a nar- 
row area. Liquids or pastes could, 
of course, be used but the newly 
developed synthetic rubber-resin 
adhesives in dry film form are 
particularly well suited for such 
a critical application. 

First of all, adhesives in film 
form are extremely convenient to 
handle. They are not tacky and 
can be easily cut to the desired 
size and shape with conventional 
dies or even with scissors. The cut 
pieces may then be placed exactly 
where they are needed. 

Further, there are alternate 
methods of reactivating the dry 
film to effect the bond. It can be 
lightly wiped with solvent before 
being placed between the mating 
surfaces and a_ strong bond 
achieved at room temperature. Or, 
if heated presses are available, the 
adhesive-filled “sandwich” can be 
heat-reactivated under pressure 
for even greater strength. 


.». for flexible foams 


When flexible plastics foams, 
particularly the urethanes and 
vinyls, joined rubber latex foams 
as comfort cushioning materials, 
they involved the same basic ap- 
plication and service requirements 
as did rubber latex foams. Adhe- 
sives already available for latex 
foams provided: a) the necessary 











Modern adhesives permit bonding flexible urethane foam to rigid acrylics 
without fear of detrimental attack on the surfaces of either component 


immediate tack loss; b) the fast 
“grab” needed for production ef- 
ficiency and speed; c) a bond 
stronger than the foam itself; and 
d) a seam comparable in softness 
to the resiliency and texture of the 
foam. 

However, when the new plastic 
foams came upon the scene, their 
special characteristics demanded 
compensating adjustments in the 
formulation of adhesives used. 

The incorporation of new syn- 
thetic polymers was one of the 
important special features of the 
improved formulations. They pro- 
vide greatly improved spread- 
ability, making possible the easy 
application of glue lines of mini- 
mum thickness without the “bare 
spot” hazards encountered with 
earlier adhesives. These thinner 
glue lines produce even softer 
seams, yet resultant bonds are 
stronger than ever before. And 
because the glue line is thinner, 
there is the added economy of in- 
creased coverage per gallon. 

Flexible plastic foams also of- 
fered a number of advantages 
which fitted them for service in 
many diversified fields of indus- 
trial usage when bonded to other 
materials: metal, wood, fabrics, 
rigid plastics, concrete, etc. These 
varied assemblies, in turn, pre- 
sented a broad range of service 
requirements for the adhesive. 
When, for example, flexible foams 
are combined with fabrics in the 
clothing industry, the adhesive 
must withstand drycleaning and 
washing and, additionally, must 
not stain the materials which it 
bonds. When vinyl foams are used, 
the adhesive must also be able to 
overcome plasticizer migration. 

Further, because production 
facilities and joining techniques 
frequently vary from plant to 
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plant within a single industry, it 
became necessary to virtually 
“custom-tailor” basic formula- 
tions to meet individual needs. As 
a result, a wide range of viscosi- 
ties to allow for different methods 
of adhesive application, faster- 
drying solvents, or formulations 
which provide specific adhesion 
to other plastics, are all among the 
specialized steps made in this di- 
rection. 


...for rigid foams 

The use of rigid foamed plastics, 
expanded polystyrene in particu- 
lar, also created a considerable 
demand for advances in special- 
ized adhesives technology. 

The building industry was quick 
to realize the obvious advantages 
of these foams as insulating mate- 
rial and adhesive-bonding was al- 


Electronic elements 
often combine half a 
dozen or more dif- 
ferent plastics and 
metals in one minia- 
ture assembly. Mod- 
ern adhesives are 
specially formulated 
to provide high 
strengths under such 
delicate 

conditions 


application 


ready a widely used fastening 
method in this field. But the use 
of what appeared to be an ideal 
combination of materials and 
method was sharply limited when 
it was found that most conven- 
tional adhesives contained sol- 
vents which attacked the foams. 

The first step, then, was to bring 
out low-cost reclaim rubber 
mastics dispersed in special sol- 
vent blends to minimize the 
hazard of cell collapse. Water- 
dispersed adhesives of the same 
general type further reduced the 
possibility of cell damage and of- 
fered the added benefits of non- 
flammability and simplified clean- 
up procedures. 

Like the flexible foams, the 
rigid plastic foams were quickly 
adopted by many other industries. 
These new uses involved mating 
to many other surfaces such as 
wood, metal, and other rigid plas- 
tics, especially as core material in 
sandwich panel assemblies. 

For example, in the production 
of sandwich panels comprised of 
rigid foamed polystyrene cores 
between metal or rigid plastic 
“skins,” certain components, man- 
ufacturing facilities, or end-use 
service conditions may demand 
the use of 100%-reactive, 
room-temperature-curing modi- 
fied epoxy formulations. 

If one surface is a relatively 
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soluble thermoplastic (such as 
polystyrene in rigid sheet form), 
an adhesive of this type is essen- 
tial since it eliminates the need 
for detrimental heat and pressure 
during joining. In addition, ad- 
hesives in this group yield mois- 
ture- and_ chemical-resistant 
structural bonds which remain 
unaffected within a temperature 
range from below zero up to and 
even beyond the melting point of 
the foam itself. They represent the 
special approach called for by un- 
usually severe enviromental con- 
ditions which the completed unit 
may face in normal service. 

The latest development in this 
area of adhesive formulation oc- 
curred during the past year when 
new room - temperature - curing 
epoxy adhesives, specifically de- 
veloped for bonding rigid plastic 
foams in intermediate-strength 
“structural” applications 
made available. 

Since such formulations are 
priced at from 30 to 50% less than 
essentially equivalent products in 
the same chemical family, the use 
of rigid foam cores in “sandwich” 
panel fabrication has now become 
economically feasible and, conse- 
quently, promises to be more 
widespread. For example, in six- 
drum lots, the mixed cost of these 
new epoxy formulations is ap- 
proximately $7.75 per gallon. At 
this price, the cost-per-square- 
foot of bonded surface with a glue 
line 0.005 in. thick is 2.4¢, compar- 
ing favorably with the costs in- 
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Electronic welding—“heat-seal- 
ing”—of plastics depends upon the 
action of an electric current on 
the charged molecules of the ma- 
terial. Polyvinyl chloride is the 
most widely used plastic in heat 
sealing. When a high-frequency 
alternating current is fed through 
the vinyl where the die contacts it, 
these charged molecules attempt to 
change position in response to the 
rapidly changing current; thus, 
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volved in the use of “conven- 
tional” adhesives of far lower 
structural strengths. 

In addition, epoxy formulations 
of this type need be applied only 
to one surface (either “skin” or 
“core” material). Accordingly 
substantial time and labor savings 
can be expected over solvent-dis- 
persed formulations which must 
be applied to both surfaces. It is 
also reported that these newer 
epoxy formulations can be used 
for bonding almost all other types 
of rigid plastics to themselves and 
to each other, as well as to metal, 
wood, and other rigid surfaces. 

Thus, another year of growth 
within the plastics industry has 
stimulated equivalent research 
and development in its sister in- 
dustry, industrial adhesive formu- 
lating. There is every indication 
that this interrelated growth pat- 
tern will continue to flourish. 
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By CLIFTON B. ATKINSON* 


heat builds up because of the in- 
ternal friction caused by the mol- 
ecules rubbing against each other 
at tremendous speed. How the 
charged molecules respond to cur- 
rent change may be compared to 
the fluctuations of a compass 
needle when a piece of steel is 
moved in the vicinity of the com- 
pass. The heat generated by the 
agitated molecules during passage 
of the current is sufficient to re- 
duce the plastic to a liquid, or 
near liquid state, that can result 
in a weld when pressure from 
a die is applied. Perfect welding 
of two or more pieces is accom- 
plished by retaining die pressure 


on the plastic for a very brief pe- 
riod after the current flow is 
stopped; the die is then released. 
Actually, heat-sealing, as the 
process is most commonly called, 
depends upon three factors: a 
high-frequency generator of cor- 
rect power output for the job at 
hand; a closely coupled press 
equipped with a well-made die 
(electrode); and the plastic. 


The generator 


The high-frequency generators 
used for electronic welding are 
designed to produce a_ given 
amount of power according to the 
design of the unit; this is normally 
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quoted as “kilowatt output.” 
Power requirements for sealing 
are governed by the thickness of 
the plastic and the area of the die 
that comes into contact with the 
plastic. It is well to bear in mind 
that one kilowatt of power can 
seal only just so much area. 
Hence, knowing how to calculate 
sealing area becomes of great im- 
portance in determining power 
required for various projects. 
(See “Figuring the job,” right). 

In considering the generator, it 
is important to check the nature 
of the components and the guar- 
antee covering them, ease of serv- 
icing, the duty cycle, means of reg- 
ulating starting power, convenient 
arrangement of controls to facili- 
tate set-up and operation, and 
clean construction. Obviously, 
generator cabinet design that re- 
quires little floor space and mini- 
mum effort for control of power 
and cycle changes is preferable. 


The press 


The press should be closely 
coupled to the generator to avoid 
excessive electrical losses during 
transmission to the die. Construc- 
tion must be sturdy and ram de- 
sign should prevent “walking” of 
the die as it comes into contact 
with the plastic. A desirable fea- 
ture is a simple control of the ram 
stroke for either up or down mo- 
tion. Whenever it is permissible 
to restrict upward travel, consid- 
erable time may be saved in press 
travel. While most fabricators 
advocate the two-hand safety 
control system for the operation 
of the press, a foot valve or elec- 
tric switch may be preferred for 
certain applications; in the latter 
case, press ram stroke may be 
reduced to the point where the 
operator cannot be injured. In 
most cases, a two-hand safety 
system that cannot be by-passed 
by the operator is to be desired. 

During press operation, it is es- 
sential that the heat-sealing die be 
level. With a new “self-leveling” 
die mounting now available, it is 
now possible to go into production 
without wasting a single piece of 
material to test die leveling. 


Sealing dies 


Die makers have made many 
outstanding contributions to the 
advancement of the heat-sealing 





HOW TO FIGURE 


Since an electronic welding (heat sealing) machine of a given 
power (kw.) capacity can successfully heat seal only a certain maxi- 
mum number of square inches of vinyl film of a stated thickness 
(see NOTE regarding the influence of thickness on sealing power 
in the next paragraph), it is necessary to be able to figure the limita- 
tions of existing equipment in advance. In order to determine whether 
or not the fabricator has a machine available with enough power to 
handle the particular sealing job on hand, he must first calculate 
the sealing area of the die. Basically, this can be done by multiplying 
the length of the area being sealed by the width of the sealing bar 
(e.g., a sealing bar 14-in. wide and 8-in. long equals 1 sq. in. total 
sealing area). 

It should be kept in mind that when a die incorporates both tear- 
sealing and plain sealing elements, separate calculations must be 
made for each of the elements. It is customary to figure all tear-seal 
elements as \%-in. wide bars, for reasons of simplification as well 
as for the fact that these sections require more power (since the bar 
will go almost completely through the material). Where virgin vinyl 
in relatively thick gages is used, it is safe to consider the tear-seal 
elements as 3/32-in. bars. (NOTE: Contrary to popular belief, 
more power is required to seal thin films than to seal heavier films; 
this is partially due to the fact that a thinner film is more apt to 
dissipate the heat generated within itself to the cooler areas [e.g., 
dies and beds] with which it comes into contact). 

Perhaps the best way to illustrate the calculations that go into 
the figuring of the sealing area would be to take a specific example: 
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Dimensions to be considered in calculating the total number of square 
inches which will have to be sealed on a specified job 


a conventional loose-leaf binder die with an all-around tear-seal, a 
1/32-in. bar seal inside the tear knife, and two 1/16-in. bars running 
lengthwise down the center section (see sketch above). 

From the dimensions shown, one can calculate a total of 65 lineal 
in. of tear knife around the entire edge (21 lineal in. across 
top and bottom and 11% lineal in. along the two sides) plus 65 
lineal in. for the 1/32-in. bar seal that runs inside the tear knife. 
If we consider the tear-knife as a Y%-in. bar (see discussion in 
second paragraph above), we can calculate the total sealing area 
for the outside edge by multiplying the thickness of the bars (14-in. 
for the tear-knife plus 1/32-in. for the bar seal) by the length of the 
seal (65 lineal inches). This figures out to approximately 10.16 sq. 
in. of sealing area. 

The two 1/16-in. center bars take care of a total sealing length of 
23-in. (114% plus 11% inches). Again, multiplying bar thickness 
(1/16-in.) by length of seal (23 in.), we come up with 1.45 sq. in. 
of sealing area for the center bars. 

Adding the two figures together (10.16 sq. in. for outside edges; 
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vinyl! of varying thickness, per kw. of machine power 


1.45 sq. in. for the center) gives a total sealing area of about 11.52 
sq. inches. 

After determining this figure, the power required for the sealing 
job can then be calculated by referring to a sealability graph (such 
as the one illustrated above) which relates the sealable area to the 
total thickness of the work in mils. This particular chart indicates 
the sealable area per kilowatt (using virgin vinyl and a 4sec. sealing 
cycle). 

For the loose-leaf binder described above, a 12-mil material will be 
used. By referring to the sealability curve, it can be seen that a die 
with an 11.52 sealable area is within the capacity of a 3 kw. machine. 
A thermostat-controlled heating plate, when used with dies of such 
large areas, will definitely extend the sealable area and allow for 
some reduction in power requirements. 

A fairly common difficulty is the phenomena of “surface flashing.” 
This usually causes scorching of the material as well as carbonizing 
of the die, but does not burn through the vinyl. There is usually 
one of two reasons behind this: 1) the die is not perfectly level and 
in full contact with the material when the current starts; and 2) 
the die is not properly “stepped” to take care of unequal distribution 
of material (e.g., a different number of layers in various sections). 
The resulting air gap offers an easy path for the voltage to build up; 
hence the flash between the die and material. To cure this trouble, 
the die should be leveled and under reasonable pressure on the 
material before the current is turned on, or the sealing elements of 
the die should be cut back to compensate for varying thicknesses of 
plastic material in different areas of the sealing pattern, as indicated 
in the drawing below. 
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MATERIAL 


Surface flashing during the heat-sealing cycle may be avoided by 
shaping the die according to thicknesses to be sealed 
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industry. Errors in finished dies 
can usually be traced to an incor- 
rect pattern or failure of the user 
to convey complete and accurate 
information when the die was or- 
dered. The use of clearly detailed 
blueprints, containing all meas- 
urements and specifications, is 
highly recommended. However, 
some heat-sealers have neither 
the facilities or the personnel to 
provide prints and are forced to 
rely entirely upon patterns cut 
from paper or cardboard, plus 
their instructions. Therefore, to 
save time and expense, the im- 
portance of accurate patterns and 
instructions cannot be overempha- 
sized. 


Material selection 


Various formulations of vinyl 
films and sheets present dif- 
ferent situations; even virgin ma- 
terial of diverse colors may call 
for a change in either power or 
time cycle. While the common soft 
vinyls appear to liquify at an even 
pace, rigid vinyls resist softening 
for a definite period and then 
yield very suddenly. Because of 
these and other considerations 
such as increase and decrease of 
incoming line voltage, room tem- 
peratures, etc., most manufac- 
turers have discarded ideas of 
“logging” each set-up. 

Obviously, a quality product 
will result when the equipment 
is in good condition, when the 
materials used are correct for the 
job, and when the sealing die is 
properly constructed. 

Most of this discussion, of 
course, applies to the heat-sealing 
of vinyl. Through diligent experi- 
mentation, methods of sealing 
other films and sheets have been 
developed. These include nylon, 
Kel-F films and tubing, some poly- 
ethylene-coated materials, certain 
butyrates, acetates and several 
others. For the most part, the use 
of these materials is pretty much 
restricted to very special applica- 
tions rather than general-purpose 
use. Certain other highly desir- 
able films either do not respond 
to high-frequency sealing at all, 
or respond poorly, resulting in in- 
consistent seals. However, con- 
tinuing efforts are being made to 
increase the members of the plas- 
tics family which can be heat 
sealed. 








MECHANICAL DEFLASHING AND FINISHING 


By R. M. LELIAERT* and L. D. STEVENS} 


The application of established 
metal cleaning and finishing proc- 
esses to the deflashing and debur- 
ring of plastics parts can result in 
substantial savings in time and 
labor. These processes involve the 
use of airless blast deflashing and 
barrel finishing (tumbling) equip- 
ment. 

Most plastics, both thermo- 
setting and thermoplastic, can be 
successfully deflashed as well as 
finished and polished by tumbling. 
Deflashing in airless blast equip- 
ment, however, is usually limited 
to compression or transfer molded 
thermosets, although some of the 
laminated materials can be de- 


burred by this method. 


Airless blast process 


Deflashing by airless blast con- 
sists of bombarding molded parts 
with millions of nonabrading tiny 
pellets which break off the flash 
by impact. The equipment re- 
quired for airless blast deflashing 
consists of four principal compo- 
nents: a rapidly rotating wheel 
for hurling the pellets (Fig. 1); 
a work conveyor for efficiently 
moving or gently tumbling the 
parts through the blast area; a 
pellet recycling system; and a dust 
collector. 

If the flash thickness is kept 
under certain limits (about 0.008 
in.) by proper mold design and 
maintenance, parts of highly com- 
plex design can be deflashed 
rapidly in this type of equipment. 

Best results in airless blast de- 
flashing have been obtained with 
plastics pellets and agricultural 
products such as crushed nut 
shells or fruit pits. They have 
enough mass to be propelled with 
sufficient energy to break off the 
flash or burr but are not so mas- 
sive or sharp as to break, nick, or 
scratch the molded part. Parts 
with metal inserts can be de- 
flashed without damage to plated 
or other highly finished surfaces 
on the inserts. 

Batch-type equipment 

Most of the airless blast equip- 
ment now in use for plastics de- 
* Application research engineer, Wheelabrator 
Corp., Mishawaka, Ind 
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flashing is of the batch load type. 
In this sort of equipment (Fig. 2), 
an endless rubber belt within a 
chamber tumbles the work in the 
blast pattern. This type of equip- 
ment is especially useful in de- 
flashing large volumes of small 
parts and is applicable to parts of 
virtually any size that are not too 
thin or fragile to withstand the 
gentle tumbling action. 


Fragile pieces 

For thin, fragile, or large parts 
that cannot be tumbled, table- 
type equipment (Fig. 3) is avail- 
able for airless blast deflashing. 
Parts in this category include 





Fig. 1: Airless blast wheel for de- 
flashing plastics parts. Pellets from 
hopper are hurled from ends of 
the wheel blades 


radio cabinets, terminal blocks 
and cases for cameras, etc. If the 
part to be deflashed must be 
blasted on both sides, the part can 
be run through the blast, turned 
over, and run through again. 


Adjustments for control 

If test runs of certain parts in- 
dicate that chipping or breakage 
may be a problem, adjustments 
can be made: 1) slowing the 
drive on the batch-type work 
conveyor to provide a more gentle 
tumbling action; 2) reducing the 
size of the load; 3) adding short 
lengths of rubber hose to the load; 
or 4) reducing the speed of the 
throwing wheel to lessen the im- 


pact of the pellets. The latter 
would hold true for both batch or 
table-type deflashers. 

Although the mechanical nature 
of the process makes possible the 
high speeds of production needed 
for volume deflashing of many 
plastic parts, this method is obvi- 
ously inapplicable when any sec- 
tion of the part is thinner than the 
flash to be removed. 

As a general rule of thumb, 
flash thickness should be no more 
than 0.006 or 0.008 inch. Good 
mold design and proper 
maintenance can certainly limit 
the flash to this thickness. Al- 
though flash can be removed up 
to a thickness of 0.010 to 0.012 in., 
this usually results in a rough 
parting line. 


mold 


Mold design 

The importance of mold design 
to deflashing operations cannot be 
overemphasized. Many difficulties 
encountered in attempting to re- 
duce finishing costs can be elim- 
inated at least cost by simple 
change in mold design. 

For example, sharp corners are 
susceptible to chipping. If the 
corner can be rounded, this source 
of potential trouble is eliminated. 
In certain instances, chipping is a 
problem only if it occurs on an 
exposed surface. Perhaps some- 
thing as simple as changing the 
direction or location of the part- 
ing line will hide any chipping 
that does occur without reducing 
the utility of the part. 

Another special problem that 
has been overcome is the tendency 
of flash to adhere to the metal 
surfaces of inserts. If the exposed 
portion of the insert is dipped into 
a solution containing wax or col- 
loidal graphite before placing it in 
the mold, adhesion of the plastics 
to the metal will be reduced, as 
will also the blast time required. 


Operating costs 

Operating costs of this type of 
equipment are very low. It is 
difficult to predict an average 
total operating cost because of the 
variables present in any deflash- 
ing job; however, in most cases 
the hourly cost is less than 50¢ 
per hour. With the usual operat- 
ing cycle for a batch-type ma- 
chine for loading, deflashing, and 
unloading varying from three to 
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Fig. 2. 


Batch-load 
deflasher, in which work pieces 
are tumbled while being subjected 
to impact of flying pellets 


tumble-blast 


12 min. per load, the average cost 
per load is only a few cents. 

Labor costs are also low because 
of the simplicity of the operation 
as well as its high production 
capacity. In one case, a machine 
costing approximately $7000 ef- 
fected savings of as much as 
$100,000 in direct labor costs in 
the first year’s operation. In an- 
other company, direct labor costs 
were reduced $110 a day in de- 
flashing molded electrical insulat- 
ing parts. 


Barrel tumbling 


Another economical, mass-pro- 
duction method for removing flash 
and burrs from plastics parts is 
tumbling in barrels. This pro- 
cedure can also be employed to 
impart a certain precision finish, 
to radius edges, and to polish to 
a specified luster. 

Whether the desired end result 
is the removal of flash and burrs, 
finishing, or polishing, all tum- 
bling procedures involve basically 
the same factors—impact and 
abrasion. The work pieces are 
charged into the barrel, together 
with whatever tumbling aids 
and/or polishing compounds are 
needed for the job to be done. 
As the tumbling barrel rotates 
around a horizontal (or practi- 
cally horizontal) axis, the re- 
sulting abrading action is com- 
plemented by impact between the 
work pieces and other material in 
the barrel. Both the abrasion and 
the impact contribute to deflash- 
ing and deburring. Radiusing, 
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finishing, and polishing result pri- 
marily from the abrasion of tum- 
bling media and compounds on the 
plastics parts. 


Deflashing by tumbling 

Some tumbling is accomplished 
without added media and depends 
for its effect on impact and abra- 
sion between the work pieces 
themselves. Such pieces are de- 
scribed as “self-tumbled.” 

Coarse deflashing can be ac- 
complished in this manner. In 
dry self-tumbling, a wire mesh 
barrel can be employed in which 
the wire mesh openings are suffi- 
ciently large to allow broken flash 
to drop out. Cycles of more than 
90 min. are usually not required 
in this type of operation. The ad- 
dition of smooth blocks of wood 
in suitable sizes may be helpful 
in removing 
flash. 

For final removal of flash lines 
and for deburring, wet self-tum- 
bling with a tumbling compound 
is usually indicated. Rubber-lined 
steel barrels at least 30 in. in di- 
ameter should be used. The rec- 
ommended load ranges from 50 
to 70% of the volume of the barrel 
and water is added to a level of 
2 in. above the mass. Flash and 
burr removal which is accom- 
plished by the use of wet self- 
tumbling usually requires a cycle 
of approximately 30 to 45 minutes. 

Wet tumbling with aluminum 
oxide chips goes a step further 
than deflashing and deburring. 
With such chips, it is possible to 
radius edges according to specifi- 
cations, remove flash lines and 
burrs, and improve surfaces of the 


excessively heavy 


Fig. 3: Table-type deflashing ma- 
chine: individual tables, on rotai- 


ing wheel, turn to expose all 
sides of parts to the blast 





parts which are being processed. 
Neoprene-lined barrels are used 
with this method. 

When work pieces contain areas 
which are hard to reach, steel 
pins, balls, or shot can be used in 
wet or dry tumbling, although wet 
tumbling usually is better. A de- 
burring or burnishing compound 
to help cushion the impact of the 
pins and balls should be used. 


Barrel finishing 


Where finishing in the form of 
surface grinding is required be- 
yond the removal of flash and 
burrs, tumbling barrels can be 
used with finishing balls (made of 
wax and a fine abrasive) and 
pumice granules. Aluminum oxide 
chips can also be used for this 
purpose, but the finishing balls 
and pumice granules have a 
gentler action. 

Finishing granules are often 
used on such parts as buttons and 
eyeglass frames and also have 
proved useful for putting a matte 
finish on surfaces of keys used on 
typewriters and other business 
machines. Such finishing can be 
accomplished in simple wooden 
barrels. 


Tumble polishing 


For polishing, the tumbling bar- 
rel should be airtight with a hard- 
wood liner. Specially developed 
creams are used for imparting 
high, permanent luster to plastics 
parts. Wooden carriers, such as 
hardwood shoe-pegs, dowels, or 
cubes, are required with these 
creams. The polishing cream, with 
thinner, is always poured on the 
carrier, which then is rotated to 
coat the wooden media with the 
cream. The cream never is put 
directly on the parts. 


Tumbling costs 


With simple, easily established 
maintenance programs, operating 
costs for tumbling equipment are 
low. Most media can be used 
several times, so that original in- 
vestment becomes nominal in 
terms of work performed. The 
tumbling action is so gentle that 
little maintenance of barrels, 
liners, and other parts of the 
equipment is required. Labor 
costs per piece are almost negligi- 
ble because of the large volume 
of parts handled per man-hour. 














VACUUM METALIZING 


By HOWARD M. FARROW* 


Yacuum metalizing is probably 
the fastest growing method of 
decorating plastics. For providing 
low cost, brilliant, and color-ver- 
satile finishes on plastics, vacuum 
metalizing has been the key, es- 
pecially during the past ten years, 
to opening the door for replace- 
ment of metal parts with plastics 
moldings. In these cases, the vac- 
uum metalized plastic moldings 
simulate plated metal stampings, 
forgings, and die castings. While 
the number of uses for plastics 
continues to grow because of the 
fundamental merits of the plas- 
tics themselves, there are still 
almost unlimited numbers of po- 
tential new applications where the 
public, aesthetically speaking, de- 
mands that the final plastic parts 
be prepared by simulating older 
methods of metal finishing. For 
this reason, vacuum metalizing, 
with its ability to apply simu- 
lated “plating” (gold, silver, 
chrome, brass, bronze, etc.), al- 
lows manufacturers to mold 
many items of plastic and convert 
them to parts having the appear- 
ance of plated metal. The inherent 
low cost of the process results 
from the fact that, usually, any 
polishing or buffing of the part is 
unnecessary. Color and degree of 
brilliance, texture effect versatil- 
ity, are almost unlimited. 

While it is possible to vacuum 
evaporate almost all metals, prac- 
tically all of the decorative vac- 
uum metalizing, whether com- 
pleted in simulated gold, brass, 
silver, chrome, etc., are actually 
metalized with aluminum films. 

Most of the presently known 
plastic materials can be success- 
fully metalized. There are vari- 
ous degrees of complexity in the 
process, depending on whether the 
materials give off gas at low pres- 
sures or have components which 
interfere with the application of 
base lacquer or resin coatings. 


The basic process 


The vacuum metalized film it- 
self is applied by loading the parts 
to be coated into an air-tight 
vacuum coating chamber. The 
*Manager, Vacuum Process Equipment, NRC 
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chamber is connected by way of 
valves to mechanical and oil dif- 
fusion type vacuum pumps which 
evacuate the coating chamber 
during each production cycle from 
atmospheric pressure down to 
coating vacuum, approximately 
one millionth of atmospheric 
pressure. When the coating pres- 
sure is reached, braided wire type 
tungsten filaments mounted in 
the center of the coating chamber 
and upon which are hung small 
pure aluminum clips or staples, 
are heated to incandescence by 
electric current. When the tung- 
sten is heated to incandescence, 
it melts the aluminum clips which 
in the molten form flow over the 
surface of the tungsten wire. In- 
creased power to the filaments, in 
turn, heats the aluminum to an 
even higher temperature which 
causes it to evaporate. The alumi- 
num vapors leave the tungsten 
filament and travel in approxi- 
mately straight lines to all sec- 
tions of the coating chamber. The 
work to be coated is held on ro- 
tating jigs in such a way that all 
of the plastic surfaces to be 
vacuum metalized are exposed 
within “line-of-sight” to the fila- 
ment evaporating source during 
the course of the evaporation 
process. 

After the evaporation, air is 
allowed to re-enter the vacuum 
chamber, the door of the chamber 
is opened, and the coated work 
is removed, while a new batch of 
work is placed in the chamber for 
the next cycle. 

In addition to the actual vac- 
uum metalizing, it is usually re- 
quired that the pieces being 
metalized should not only be 
thoroughly clean, but should also 
be prepared with a base coat of 
lacquer or organic resin. The pur- 
pose of this base coat can be for 
one or both of two purposes: 

1) To provide the proper 
“build” to fill in all the micro- 
scopic imperfections in the surface 
of the basic plastic. This base coat 
provides an ultra-smooth surface 
upon which, ultimately, the vac- 
uum metalized coat deposits and, 
therefore, produces the degree of 
brilliance required. 


2) The lacquer base coat, in 
some cases, seals in any gaseous 
components which would other- 
wise tend to leave the plastic 
material during the vacuum part 
of the process. The base coats can 
be applied by any of the conven- 
tional methods of spray, dip, or 
flow coating. Base coats are usu- 
ally force dried or cured by baking 
at elevated temperatures, the 
exact temperature depending very 
much on the base plastic material 
being used. 

After the base coat of material 
has been applied, the actual vac- 
uum metalizing described above 
takes place. After the metalizing 
operation it is usually necessary 
that a top protective coat of trans- 
parent resin material be applied, 
since the metalized film itself is 
usually not durable enough to 
take ordinary service require- 
ments for decorative applications. 
A second function of the top coat 
is to provide a vehicle for intro- 
ducing a selected color effect. The 
vacuum metalizing finish can be 
made to simulate almost any other 
type of plating (e.g., gold, brass, 
silver, chrome, etc.) by applying 
a dye to the top transparent pro- 
tective coating. This top coat can 
be colored either by using a pig- 
mented transparent resin by it- 
self or by using a clear resin 
which is then dip-dyed. The top 
protective coat, usually, is also 
baked at an elevated temperature 
to produce thorough curing and 
best protection. 

It is worthwhile to point out 
that probably the most critical 
part of the entire process is the 
technique involved with the ap- 
plication of the base and top coats. 
Each plastic material requires, 
for best application, a particular 
combination of base and top coats 
which are compatible with each 
other and compatible with the 
base plastic. A great deal of fine 
development work has been done 
by several paint companies that 
have paid particular attention to 
vacuum metalizing, and there is a 
wide variety of information and 
proven materials, as well as liter- 
ature and published advice, on the 
use of these base and top coats. 

In brief, a complete cycle in the 
entire process for a load of plastic 
items follows this sequence: jig- 
ging the parts on racks which will 
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be used throughout the entire 
process, application of base coat, 
drying or curing of base coat, 
vacuum coating, application of top 
coat, drying or curing of top coat, 
application of color, if desirable, 
by dip-dyeing in the event the 
color was not already incorpo- 
rated in the top coat, unracking, 
and inspection. The cycle in the 
vacuum metalizer itself involves 
loading of the jigged items on the 
planetary rotating jig into the 
vacuum chamber, pumpdown 
from atmospheric to coating pres- 
sure, vacuum evaporation, air 
release, and unloading of the 
metalizer. In a reasonably well- 
maintained, efficient production 
metalizing operation, the vacuum 
coater will produce a metalized 
load of plastics once every 10 to 
20 min., depending on the oper- 
ational factors involved. 


Decorative applications 


Decorative applications of the 
vacuum metalizing process on 
plastics involve either first surface 
metalizing or second surface met- 
alizing. Second surface metalizing 
is, of course, always applied to 
transparent materials where the 
decorating is on the back surface. 
The decorative effect can be seen 
through the transparent plastic it- 
self; in fact, the decorative finish 
is protected by the plastic. 

First surface applications for 
vacuum metalizing are certainly 
the more critical of the two, both 
from the metalizing and the lac- 
quer points of view. Most first 
surface applications have the ob- 
jective of simulating plated metal 
parts with such colors as gold, 
silver, chrome, brass, bronze, etc. 
The description of the process 
above is essentially that for ‘first 
surface work. In principle, the 
second surface procedure is dif- 
ferent in detail, but the basic pro- 
cedure is similar. 

Typical of second surface vac- 
uum metalizing applications are 
automobile emblems used both 
outside the automobile and inside, 
plastic control panels for home 
appliances such as clothes dryers 
and washers, radios, and TV sets. 
In many second surface applica- 
tions, acrylic or some other trans- 
parent material is decorated on 
the back surface with both pig- 
mented paint applied to selected 
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Load of plastics parts in 51 ft. vacuum coater are to be “‘second-surface”’ 
metalized; work-holding jigs are designed for fast loading and to keep 
aluminum from coating front or “first surface”’ 


areas by mask spray methods and 
with vacuum metalized sections in 
simulated silver or gold. A great 
deal of artistry is demonstrated 
in the design of such applications, 
and many beautiful examples of 
the versatility and aesthetic pos- 
sibilities for using vacuum metal- 
izing in conjunction with painting 
are available. Spray painting onto 
selected areas prior to the vacuum 
metalizing operation on second 
surface applications is usually 
done with electroformed metal 
masks which fit. very precisely 
onto the molded plastic part. Such 
painting can be automated to a 
very high degree, if desired. 


Metalizing specific plastics 

Acrylic: This, no doubt, is the 
most widely used metalized plas- 
tic in the automotive industry. 
The transparency of this material 
and outstanding resistance to 
weather are responsible for its 
long successful use on exterior 
auto items, e.g., headlight and 
taillight bezels and emblems. In 
such applications as the light 
bezels, the vacuum metalized film 
is applied on the second or inside 
surface of the molding so that the 
acrylic itself protects the metaliz- 
ing. The metalizing in these ap- 
plications simulates and, in fact, 
matches very closely the other 
electroplated trim on the outside 
of the autos. 

The emblems are also prepared 
by second surface decorating 
methods. Usually, the vacuum 
metalized film in simulated gold 
and/or silver is used in conjunc- 


of the parts 


tion with second surface painting 
of selected areas. 

The trend in the past few years 
for interior auto applications of 
vacuum metalized acrylics e.g., 
dash panel inserts, has been to 
use first surface metalizing in con- 
junction with second surface 
painting and sometimes also sec- 
ond surface metalizing. The first 
surface use in such cases makes 
the transparent plastic panels ap- 
pear to be glass windows inserted 
in “chrome” frames. 

So far as the vacuum metalizing 
process is concerned, acrylics are 
among the easiest plastics mate- 
rials to finish. Adhesion of the or- 
ganic coats is easily achieved, and 
the absence of plasticizers in the 
acrylics eliminates excessive “‘out- 
gassing” in the vacuum chamber. 
This results in fast, efficient, low- 
cost production cycle times. 

Polystyrene: This inexpensive 
material is widely used with a 
vacuum metalized finish. Parts are 
prepared by both first and second 
surface methods. Because of the 
characteristic limitation of sty- 
renes with respect to low solvent 
resistivity, attention must be given 
to the correct selection of the base 
and top organic coatings used in 
the metalizing process. Such se- 
lection avoids crazing of the base 
plastic and eliminates adhesion 
problems which would spoil the 
part. Toys and novelties prepared 
in simulated gold and silver are 
popular applications. No outstand- 
ing problems are presented by 
these materials. 

Acrylonitrile - butadiene - sty- 
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rene: These tough, strong, hard 
materials are being extensively 
finished by vacuum metalizing and 
do not present any unusual prob- 
lems either in applying the organic 
coatings or the vacuum evapo- 
rated film. Some “painting” prob- 
lems were in evidence earlier, 
but these problems were simply 
a result of new uses of the mate- 
rials which require new lacquer- 
ing systems. The application of 
metalizing to most of these ma- 
terials is very successful, notably 
on automobile interior trim items. 

Nylon: In applying vacuum 
metalized films to nylon, particular 
attention must be given to the 
fact that nylon is highly hygro- 
scopic. To avoid the problems of 
the high water absorption of the 
material, the nylon parts should 
be dried by heating prior to ap- 
plication of the organic coat and 
metalizing; or the water should 
be sealed within the part by a base 
coat that acts not only as a “build” 
coat, but also as a gas sealant. If 
not properly prepared, the water 
in the nylon can cause lack of 
adhesion and blistering of the or- 
ganic base coat, and therefore, 
the entire composite vacuum met- 
alizing film. 

In addition, if the nylon parts go 
undried and unsealed into the vac- 
uum chamber, the low pressure 
vaporizes the water, causing the 
vacuum pumping system to be 
heavily loaded. This lengthens the 
pumpdown cycle to reach coating 
pressure and interferes with pro- 
duction efficiency. Nylon is being 
increasingly used with vacuum 
metalized finishes. 

Acetates and butyrates: While 
many very successful applications 
of vacuum metalizing on these 
materials are in evidence, atten- 
tion must be paid to the fact that 
both materials contain relatively 
high percentages of volatile plas- 
ticizers. These plasticizers can, if 
not handled properly, cause prob- 
lems of adhesion by blistering of 
the organic coatings and can inter- 
fere with the vacuum equipment 
by adding tremendous extra gas 
loads to each evacuation cycle so 
that the pumpdown time becomes 
inefficiently long. The base coat of 
lacquer on these applications must 
also act as a strong sealant to 
keep volatile plasticizers within 
the finished part. Even in cases 


where good base sealing coats are 
used, a substantial volume of gas 
still escapes during the vacuum 
part of the process. The material 
which escapes not only causes a 
greater pumping load on the vac- 
uum pumping system, but also the 
plasticizer recondenses in inac- 
cessible areas of the pumping sys- 
tem. Eventually, accumulation of 
this condensed plasticizer inter- 
feres with efficient performance 
of the pumps, and maintenance 
cleaning of the vacuum unit is 
required. One method of combat- 
ing this condensing problem is to 
use cooled surfaces or “cold traps” 
located strategically in the vac- 
uum system so that the condens- 
ing can at least be controlled to 
take place at a convenient clean- 
able location. This helps facilitate 
maintenance problems. 

Thermosetting plastics: In gen- 
eral, thermosetting plastics, in- 
cluding one-stage phenolics, lend 
themselves quite ideally to vac- 
uum metalizing. One of their out- 
standing advantages results from 
their ability to take high tempera- 
ture baking. This means high- 
bake resin and enamels can be 
used for base and top coats, thus 
yielding a more durable vacuum 
metalized composite film than can 
be achieved on thermoplastics ma- 
terials. The organic coatings used 
on thermoplastics are usually 
baked and cured around 150° F., 
whereas organic materials baked 
at about 350° F. can be used to 
achieve harder, more durable 
coatings on the thermosetting 
plastics. 

Two-stage phenolics are usually 
avoided so far as metalizing is 
concerned, but sometimes it is 
worthwhile to work around the 
metalizing problems in order to 
take advantage of the molding 
conveniences inherent with the 
two-stage phenolics. 

Polyethylene: As in printing or 
decorating polyethylene, in the 
case of vacuum metalized finishes, 
the attention on this material must 
be paid to the characteristic ad- 
hesion and flexibility problem. 
Treated polyethylene can be base 
and top coated by methods similar 
to those used for other painting, 
printing, and decorating on this 
material. All coatings, organic and 
metal, must achieve reasonable 
adherence, and, of course, because 


of the predominant number of 
flexible applications for polyethy- 
lene, the film must also usually be 
flexible. Both of these conditions 
can be met by knowledgeable vac- 
uum metalizing processing. 

On polyethylene bottles, a bril- 
liant, colored, wrinkle-type vac- 
uum metalized finish was recently 
displayed. The coating was ad- 
herent and flexible, and printing 
of brand symbols, lettering, etc. 
over the vacuum metalizing was 
demonstrably successful. 


Metalizing plastic film 


Several plastics films, such as 
Mylar, saran, polyethylene, cello- 
phane, acetate, polyvinyl chloride, 
as well as fibrous glass and paper, 
are vacuum metalized on a semi- 
continuous basis where a com- 
plete roll of material is coated at 
one time. The coating is achieved 
by loading the roll into the vac- 
uum coating chamber on an un- 
wind roll, and passing the sub- 
strate over a long term continuous 
evaporating source via idler and 
tension rolls and rewinding after 
metalizing on a take-up roll. De- 
pending on the plastic, its “out- 
gassing” characteristics, its wind- 
ing properties, thickness, heat 
sensitivity, and other factors, vac- 
uum coatings can be applied to 
rolled substrates at rates from 
100 ft./min. up to 2000 or 3000 
ft./minute. Evaporating sources 
lasting several hours have been 
developed; additional work is also 
being done, not only to increase 
the rates of speed for semicontin- 
uous vacuum metalizing, but also 
for increasing the amount of ma- 
terial that can be processed per 
cycle. Development work is also 
proceeding on completely continu- 
ous processes where the rolls can 
be fed continuously from atmos- 
phere through seals into the vac- 
uum coating chamber, out through 
additional seals to atmosphere, 
and rewound. 

Many of the applications of vac- 
uum metalizing on rolled plastics 
are for decorative applications, 
such as paneling on the interiors 
of automobiles and commercial 
aircraft, where for example, vac- 
uum metalized Mylar is laminated 
to vinyl and other materials. Bril- 
liant metalized thread is prepared 
by continuously metalizing Mylar 
and cutting the substrate into nar- 
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row widths or threads. These are 
then woven into other fabrics for 
unique decorative effects. Semi- 
continuously coated plastics are 
also used in the manufacture of 
capacitors where the plastic ma- 
terial is used as the dielectric and 
the metalized film is used as the 
conductor. A variety of materials, 
especially zinc and aluminum, are 
applied, and selected patterns for 
special capacitor and condenser 
ratings are achieved by masking 
methods during the application of 
the coating. 


Functional applications 


In addition to the application of 
vacuum metalizing to the manu- 
facture of electrical capacitors, 
there are other uses for metalic 
coatings to achieve reflectivity or 
conductivity of the plastic surface 
or to introduce interference coat- 
ings by applying controlled thick- 
nesses of transparent or translus- 
cent materials. 

The application of very thin 
transparent coatings of gold have 
been applied to transparent plastic 
material, e.g., on military aircraft 
cockpit canopies, to provide a 
transparent electrically conductive 
coating over the plastic so that 
electrical voltage may be applied 
across the surface of the plastic for 
heating purposes. This heating de- 
frosts the cockpit for better sight- 
ing by the pilot. In addition, 
gold selectively reflects infra-red 
energy so that such coatings can 
be used where it is desirable to 
observe but eliminate the heat 
effects of high temperature radia- 
tion. Optical interference coatings 
can be applied to many plastics, 
both for decorative and optically 
functional purposes by applying 
any of several materials that have 
selected indices of refraction. A 
selection of coating materials ap- 
plied one on top of the other and 
with high and low indices of re- 
fraction can achieve optical filter- 
ing and selection. This can be used 
to achieve rainbow color effects 
on plastics for aesthetic purposes 
or for selecting for transmission or 
reflectivity on plastic surfaces 
particular parts of the spectrum. 


Vacuum metalizing equipment 

By far, the most established 
application for vacuum metalizing 
on plastics is in the decorative 


VACUUM METALIZING 


field. The automobile industry, the 
home appliance industry, and the 
novelty industry are predominant 
users of the vacuum metalizing 
process on plastics, and in addi- 
tion, metal substrates for the lamp 
industry and costume jewelry 
and the toy industry also use the 
process. 

The vacuum metalizing equip- 
ment itself, for production rate 
decorative applications, usually 
has a coating chamber which is a 
horizontal vacuum-tight tank of 
5% ft. dia. by 5 or 6 ft. long, 
having high speed, high capacity 
vacuum pumps, electrical controls, 
and jigging assemblies. Depending 
on the type of work being done in 
a plastics metalizing operation, 
some kind of forced drying or 
oven or oven-like facilities are re- 
quired. For the thermoplastics 
materials, low temperature ovens 
(up to not more than 250° F.) are 
satisfactory, or simply a “hot 
room” capable of producing tem- 
peratures around 150° F. is also 
satisfactory. Since most of the 
base and top coats used on the 
thermoplastic materials have to be 
baked at this low temperature for 
long periods of time, a hot room is 
very often preferable; otherwise, 
large floor space for the more 
costly ovens would be required, 
resulting from the long baking 
cycles which run about 1% hr. for 
each lacquer coating. 

For the application of the 
lacquer base and top coats, at 
least one type of application 
equipment is needed. As _ indi- 
cated earlier, the organic coatings 
can be applied by either spray, 
dip, or flow coat methods. Any of 
these can be accomplished with 
various degrees of automation, 
depending on the _ productivity 
rates required and the consistency 
of the types of pieces being proc- 
essed. Spray coating can be ac- 
complished by hand spraying, 
automatic air spray, electrostatic 
spraying, and possibly the newly 
developed “airless” spray methods 
for certain adaptable types of 
metalized parts. 

Automatic spray methods can be 
used where either the work 
mounted on the jig racks travels 
past oscillating spray guns or 
where the spray guns remain sta- 
tionary, and the work is either 
coated on one side or moved while 


it passes the spray gun so that all 
surfaces to be coated are covered. 
Dipping and flow coating, as 
methods of applying the organic 
coatings, are similar, and in high 
production metalizing operations, 
there are examples of both hand 
control of these methods and high 
degrees of automation. In both of 
these methods, it is also possible to 
connect the flow coating or dip- 
ping machine by way of conveyors 
to the curing ovens. (Note: some- 
times local paint safety codes pro- 
hibit such a hook-up. 

Electrostatic spraying is a 
method more frequently used. It 
is limited, however, to particular 
parts which do not have deep in- 
dentations, sharp corners, or points 
on the piece where high electro- 
static density causes the “paint” to 
build up unevenly. Also, on plas- 
tics, it is usually possible to apply 
only the top coat by the elec- 
trostatic method since, until the 
vacuum metalizing film is applied, 
the part is not conductive. 

Color effects can be achieved 
by one of two major methods. 
One is to apply a top coat which is 
already pigmented. These coatings 
can, of course, be applied by 
the lacquer application equip- 
ment discussed above. In the 
event that dip-dyeing of a clear 
top coat is used, then dip-dye 
tanks are required. The dyeing in 
some standardized operations can 
also be automated, but considera- 
tion must be attached to the fact 
that dyes have a limited lifetime 
and change their effectiveness 
with time. Ordinarily, dip-dyeing 
is done manuaily or with small 
tanks. Each one contains the dye 
solution and clear water for rins- 
ing, respectively. 

In a sense, under the heading of 
equipment, jig racks should also 
be mentioned. Over a period of 
time, these racks make up a good 
share of the total plant assets. The 
purpose of these racks on first 
surface work is to hold the pieces 
during the entire process. The 
parts are usually racked before 
the base coat is applied, and they 
stay on the racks throughout ap- 
plication and baking of both 
“paint” coats and through the 
metalizing and dyeing operations. 

Work handling equipment (e.g., 
hand trucks or conveyors) is also 
required. 











DECORATING THERMOSETS 


Thermosetting materials have 
long since proved their practical 
value in a wide range of consumer 
and industrial products. In many 
areas, however (e.g., melamine 
tableware), there has been a con- 
sistent demand for techniques that 
would simplify the job of decorat- 
ing the thermosets. Much work 
has been done in this area in re- 
cent years—and much success has 
been reported. 

Here is an account (as reported 
in MODERN PLASTICS Magazine, 
June, 1960) of the strides that 
have been made in solving the 
problem of decorating molded 
melamine tableware. 


Decorating tableware 


At first, literally everything 
from decalcomania to hand paint- 
ing was tried for decorative pur- 
poses. Various textiles and papers 
were experimented with as over- 
lays. Nothing worked well until 
1953, when a Swiss gentleman, 
Gustav Hessel, came up with sev- 
eral kinds of “foils” printed with 
compatible melamine inks which 
could be molded into plates and 
saucers. First he tried it with 
printed textiles, but these were 
expensive and difficult to handle; 
then came alpha-cellulose papers, 
and finally an all-rayon paper. 

In May 1954, while American 
Cyanamid’s Bound Brook labora- 
tory was working on the develop- 
ment of techniques suitable for 
mass production of decorated 
melamine dinnerware by the foil 
method, the company’s Stamford 
lab came through with a special 
catalyst which greatly advanced 
the proposition. At Bound Brook 
the first rayon paper foils were 
used. 

Mr. Hessel was one of the 
founders of the firm, Ornapress 
A.G., Zurich, Switzerland, pio- 
neers of the process, which now 
has 39 licensees throughout the 
world. 

There was then established a 
basis of cooperation between Or- 
napress and Fairhaven Properties 
Corp. of New York, which intro- 
duced the decorating process to 
the United States and which holds 
the Fairey Aviation patents, cov- 
ering a process of handling 


printed and impregnated foil in 
the actual molding of tableware 
and other decorative items in both 
melamine and urea. Due to this 
cooperation, several printing or- 
ganizations were licensed to pro- 
duce the foils for the molders. 
This was the breakthrough needed 
to allow tableware designers to 
create a product that would com- 
pete directly with the finest china. 

In the molding process, the foil 
literally disappeared, leaving the 
design in multi-color brilliance. 
Within months after its introduc- 
tion to the U.S., there were a score 
of beautiful patterns available, 
and hotels and restaurants had 
their crests molded into services. 

Back in 1942, Plaskon Div., 
Libbey-Owens-Ford Glass Co., 
now the Plastics and Coal Chem- 
icals Div. of Allied Chemical 
Corp., was licensed to manufac- 
ture melamine molding powder, 
giving the industry two sources of 
material and adding the emphasis 
and persuasiveness of more pro- 
motional money. The result of all 
this—business boomed. By 1955 
there were 16 molders making 
melamine dinnerware. In 1960 
there are 24. And now, additional 
molders are coming in, recogniz- 
ing value of the decorative process 
for industrial moldings—such as 
knobs, dials, etc. 

Between 1955 and 1960, thanks 
to the so-called flat “foils,” sales 
of decorated melamine tableware 
increased to the point where in 
1959 70°, of the tableware sold 
was so decorated. But there was 
still a stymie. Yet another break- 
through was required. The “foils” 
were moldable only on flat or 
gently-curved surfaces. Ornapress 
research and development was di- 
rected during this period toward 
the production of deep-draw 
“foils” which could be molded into 
cups, vases, and pitchers. In 1957, 
Chicago Molded Products Corp., 
with “foils” produced by Com- 
mercial Decal Inc., successfully 
molded the Schlitztap, a beer tap 
handle for the Joseph Schlitz 
Brewing Co., making this the first 
application of the “foil” decorative 
technique to a compound-curved 
surface and the first production 
use of the “foils” outside of the 


dinnerware field. In the same 
year, Plastics Mfg. Co., Dallas, 
Texas, molded tableware with two 
different colors inside and outside 
by a process still a secret. In 1958, 
Kaumagraph Co. developed the 
first brilliant non-offsetting gold 
which compared favorably with a 
ceramic over-glaze. 


The industrial market 


Why the emphasis on research 
into decorative “foils” which 
would mold into compound- 
curved shapes? Simply because, 
first, tableware molders and the 
chinaware people coming into the 
melamine market wanted to deco- 
rate complex shapes and, second, 
a considerable market was en- 
visioned in three-dimensional 
decorated molding of knobs, dials, 
escutcheons, and signs. Beyond all 
this, research was being conducted 
on the manufacture of a mela- 
mine-surfaced filled phenolic wall 
tile which would have molded-in 
multi-color decoration and should 
compete satisfactorily with the 
finest hand-made ceramic tile. 

In the case of the knobs, dials, 
and handles for appliances, urea 
material (5 million lb. annually) 
has historically been molded and 
then decorated by hand wipe-on 
or roll leaf methods. The “foils” 
could be adapted to urea as well 
as to melamine if they could be 
made to take deep-draw. Indeed, 
some closure molders envisioned 
phenolic closure bases with deco- 
rated melamine surfaces. In the 
case of the wall tile, there is a 
known market of over 400 million 
sq. ft. per year for bathrooms only 
and, if melamine-surfaced tile 
would be accepted, it could count 
on at least 10°%, of that market or 
40 million sq. ft. very shortly. 

The final breakthrough came in 
March 1960, when Ornapress suc- 
cessfully molded deep-draw ash 
trays, pitchers, cups, beer mugs, 
knobs, dials and a host of other 
products with a new form of 
drawable “foil.” They then went 
even further. They reproduced, in 
“foils,” full-color photographs 
which could be molded into sou- 
venir items, and they discovered a 
low-cost method of reproducing 
black and white photographs to be 
molded into enduring plaques. 

There is a considerable differ- 
ence between present American 
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Complex shapes and deep- 
molded of 


melamine can now be suc- 


draw parts 


cessfully decorated in two 
or more colors by the 
use of recently developed 
“foils’’ which are basically 
printed sheets impregnated 
with resin. The foils become 
integral parts of the molded 
pieces. Such molded-in 
decorations should not be 
confused with printed, 
painted, or decal decora- 


tion. (Photo, Ornapress A.G.) 


and European methods of produc- 
ing the rayon paper foils. First, in 
the U.S., ordinary methods of 
resin impregnation, such as by 
roll, are used; in Europe, impreg- 
nation is by vacuum process 
which, it is claimed, puts more of 
the resin in the structure of the 
foil, between and around the fi- 
bers. Second, in the U.S., printing 
is done after resin impregnation, 
which limits the full use of a wide 
range of color; in Europe the 
printing is done first and impreg- 
nation follows, which is claimed 
to provide processing flexibility. 


PAINTING PLASTICS 


1. Design and Molding 


Plastics parts must be molded 
relatively free of stresses to avoid 
unnecessary crazing or cracking 
in use. Stresses may be introduced 
when parts are machined, flexed, 
shocked by impact, or subjected 
to abrupt and uneven changes in 
temperature or the action of cer- 
tain solvents. Crazing results in 
distinct surface cracks or minute 
frost-like internal cracks when 
stresses exceed the tensile strength 
of the plastics. When local stresses 
are present but are less than the 
tensile strength of the plastic, the 
* President, Parks & Co., Box 11184, Char- 
lotte, N. C., and Vice President, Bee 
Chemical Co., 12933 S. Stony Island Ave., 
Chicago 33, Ill. 


1 Numbers in parentheses link to references, 
p. 847. 
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Thus, after several technical 
revolutions, melamine, one of the 
youngest of the thermosetting plas- 
tics, becomes a material of hitherto 
undreamed of utility and beauty. 
In 1959, between 55 and 60 mil- 
lion Ib. of melamine molding pow- 
der were consumed in the United 
States, and conservative authori- 
ties predict sales of 100 million lb. 
per annum within the next three 
years. In addition, urea markets 
are likely to be enhanced by the 
same factors. 

Currently, blue chip processors 
are moving to take the next logical 


part is under strain and may ap- 
pear perfectly sound yet may 
crack or craze at a later time if 
additional stresses, sufficient to 
exceed the tensile strength, are 
introduced. Quality parts must be 
molded relatively strain-free and 
this is particularly important if 
they are to be decorated by paint- 
ing (1).! 

If parts are to be decorated on 
the second surface, assembly lugs, 
reinforcing ribs, metal inserts, 
knockout pins, and sprues must be 
located with care since they may 
show through the clear plastic and 
spoil the effect. If parts are to be 
spray painted in more than one 
color, edges and corners must be 
sufficiently sharp to insure close 
fitting of spray masks. Narrow 





step: fully automatic molding of 
“foil”-decorated tableware in all 
shapes. The development of this 
equipment will not be inexpen- 
sive, but human error will be 
eliminated and rejects cut prac- 
tically to zero, thereby building 
more sales and profits. 

Over 300 stores surveyed at the 
end of 1959 reported that deco- 
rated melamine tableware repre- 
sented 71.8% of their sales and 
predicted that in 1960 this will 
rise to more than 75 percent. They 
also predict a sales increase of 
22.2% in 1960 over 1959. 


By LLOYD E. PARKS* 


deep grooves and small holes 
must be sprayed at a very small 
angle, which tends to fill the bot- 
tom of the groove or hole without 
coating the side. Paint tends to 
pull away from small raised 
angles, making them more difficult 
to spray than large angles or 
areas which have rounded sur- 
faces. 

If a part is to be silk screened, 
the area must be flat or at least 
smoothly curved. If letters are to 
be filled by the spray and wipe 
method, they must be sufficiently 
deep to avoid wiping the wet paint 
from the indentation, thereby de- 
feating the purpose. 

If parts are to be decorated 
completely or in part by hot- 
stamping, the method of hot- 











TABLE |: Classification of paint solvents 





Low-boilers Intermediate-boilers 
Methanol Isopropy] alcohol 
Ethyl acetate Sec-butyl acetate 


Isopropyl acetate Methyl] Cellosolve 


Acetone Methy] isobuty] 
Methyl ethyl ketone 

ketone Toluene 
Hexane VM &P naphtha 
Heptane 


High-boilers Extra-high-boilers 


Amy] acetate Cellosolve acetate 


Butyl acetate Buty! Cellosolve 
Butanol Buty] lactate 
Diisobutyl ketone Methyl carbitol 
Xylene SC-150 
SC-100 
Methyl Cellosolve 

acetate 





stamping should be determined in 
advance and the part designed for 
the operation. 


Annealing 


Even with the best of design and 
molding techniques, many parts 
must be annealed to avoid rejects 
on the paint line. Some molders 
anneal all plastic parts; others an- 
neal only those that cannot be 
molded sufficiently free of strain 
for decorating. In the case of the 
latter, the decision to anneal 
comes after all attempts to ad- 
just paint solvents and molding 
cycles fail to produce parts satis- 
factory for decorating. 

The most satisfactory method of 
annealing is to apply heat at a 
relatively low temperature for a 
long period of time. Polystyrene is 
commonly annealed at approxi- 
mately 140° F. for 4 to 8 hr., de- 
pending on the type and size of 
the part. Acrylic parts may be 
annealed at 135 to 160° F. for 
varying lengths of time depend- 
ing on the type of part and the 
type of acrylic plastic. Parts of 
either acrylic or polystyrene may 
be taken directly from the press 
and dipped into hot water for an- 
nealing. Seven to 10 min. at 140 
to 180° F. should be sufficient for 
most parts. However, the precise 
temperature and time cycle must 
be worked out separately for each 
part. 

There is a chance of warping 
parts in the annealing operation 
and in some cases it is necessary 
to clamp them in a jig to maintain 
shape. 

When annealing in a water bath, 
it is common practice to use a 
small amount of detergent to pro- 
mote wetting of the part and rapid 
draining as parts are removed 
from the bath. Such wetting agents 
may also serve to reduce static 


electricity on the part and thus 
reduce the amount of dust col- 
lected between annealing and 
decorating. Such wetting agents 
should be selected with extreme 
care, since they remain on the 
part and may adversely affect the 
degree of paint adhesion. 


Cleaning the part 


It is desirable that plastics parts 
be designed so they can be molded 
relatively strain-free without the 
use of mold lubricant. Mold re- 
lease lubricants interfere with 
paint adhesion and must be re- 
moved. Moderate amounts of 
stearate lubricant may be re- 
moved with solvents which do 
not attack the plastic surface. 
Silicones are more difficult to re- 
move with solvents. The Dow 
Chemical Co. (2) recommends a 
solution of 4 oz. of Oakite No. 24 
in 1 gal. of water for removing 
silicone lubricant. A 20-min. im- 
mersion of the molded part in the 
solution at 145° F. is recom- 
mended, followed by a _ water 
rinse. This solution will also re- 
move stearates and other con- 
taminants. 

Parts should also be dust-free 
for decorating. It is helpful to dip 
the parts in an antistatic solution 
immediately after molding to re- 
duce the amount of dust contami- 
nation between molding and 
painting. Antistatic agents which 
do not adversely affect the paint 
adhesion must be chosen. 

Some parts are wiped just be- 
fore painting to remove dust and 
other contamination. 


2. Selecting the Paint 


Plastics differ in physical and 
chemical properties, and these dif- 
ferences affect the type of paint 
required. It is, therefore, im- 


portant to select a paint specifi- 
cally for the plastic to be deco- 
rated. 

In the plastics industry the term 
“paint” is used broadly to cover 
both lacquers and enamels (3). 
Lacquers are particularly desira- 
ble for use on thermoplastic sur- 
faces since the film hardens with- 
out baking. This eliminates the 
possibility of heat shrinkage and 
warpage of molded parts. Also, 
parts rejected because of blotches 
or errors in painting can usually 
be reclaimed quite easily by re- 
moving the paint with a combina- 
tion of paint solvents inactive 
toward the plastic. Enamels 
harden by solvent evaporation 
and subsequent oxidation or 
polymerization or both. Enamels 
may be considered as thermoset- 
ting and are particularly useful 
for thermosetting plastics such 
as phenolic, polyester, urea, and 
melamine where reasonably high 
baking temperatures can _ be 
tolerated without damage to the 
part. 

Colors: Plastics parts are deco- 
rated to make them look better; 
in most cases the paint serves no 
other purpose. Accordingly, color 
is most important. To facilitate 
production color matching and 
color control, it is recommended 
that designers use a reasonable 
number of pigments, no more than 
three or four at the most, in 
arriving at colors. It is most im- 
portant to work with single pig- 
ment colors in blending at the 
design stage. It is a mistake to 
blend three or four matched 
colors; each of which may contain 
three or four pigments, and ex- 
pect an exact or even an approxi- 
mate match in production. 

Preparation for use: Paints are 
mixtures and in all cases it is 
necessary to stir well before using 
to assure uniformity. Unless care- 
ful study is given to selecting an 
alternate, the recommended thin- 
ner should always be used. Ad- 
hesion, gloss, humidity blush re- 
sistance, cratering, orange peel, 
etching, crazing, dry time, and 
stability of the paint system may 
depend on the thinner. 

Control: In setting up a deco- 
rating job it is important that 
paints be evaluated thoroughly 
and specified to meet the require- 
ments of the application. Such 
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points as grease resistance, hu- 
midity resistance, stain resistance, 
light resistance, heat resistance, 
abrasion resistance, gloss, adhe- 
sion, viscosity, and percent solids 
should be checked. Once the 
decorating job is under way, it is 
impractical to check all these 
points on each incoming batch of 
paint. Such control is unneces- 
sary since it is improbable that 
basic errors in formulation will 
occur that cannot be detected by 
less extensive routine control. 
However, each batch should be 
thoroughly mixed and checked for 
color. If special thinners or re- 
tarders are used to correct prob- 
lems in production, the color 
should be watched to catch any 
irregularities that might arise 
from improper compounding. 
Production parts should be 
checked by visual inspection and 
a spot check should be made for 
adhesion. Many companies have 
accepted transparent Scotch tape 
#600 and masking tape #202 
(Minnesota Mining and Manufac- 
turing Co.) as the standard ma- 
terials for the adhesion test. 


3. Spray Painting 
Methods 


Spray coating is widely used for 
decorating all types and sizes of 
plastics parts. The method is par- 
ticularly adaptable for painting 
large areas and uneven surfaces 
and for the application of multiple 
colors by the use of spray masks. 
Spray coating is quite economical 
as a decorating method and pro- 
ductivity is high in well-equipped 
paint shops. 

Suction feed guns and reason- 
ably small suction cups are com- 
monly used in spraying small 
areas and parts in short runs. Uni- 
formity of the paint film depends 
on careful adjustment of paint 
viscosity, air pressure, and upon 
the gun opening. 

Pressure feed tanks are used 
almost exclusively for spraying 
large areas or in long runs re- 
quiring a large volume of paint. 
The tank is connected directly to 
a conventional hand or automatic 
spray gun by a fluid hose, and the 
paint is forced from the tank to 
the gun by air pressure. Since 
pressure feed tanks are stationary 
in operation, they should be 
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Decorate or Print 


DIRECTLY ON YOUR PRODUCT 
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Decorating & Marking Equipment 
PRINT WHILE YOU PACKAGE 


1, 2 or more colors 
in perfect register 


automatic or hand 
feed machines 


rapid changeover 


inexpensive plates 


@ permanent inks in 


all colors 


— on flexible or rigid plastic, paper, glass, metal, etc. 
— on all shapes, even after product is inside! 


By printing directly on your package, an Apex printer eliminates your 
abel inventory problems, relieves you from production headaches. 
Apex printers can be integrated into your packaging machine or line. 
Perfect for code marking, price marking, and labeling for foods, bev- 
erages, drugs, cosmetics, electronics, etc, 


Send now for catalog with complete prices and data. For specific recommendation, 
please state shape and size of your product, daily production requirement. 
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HOT STAMPING PRESSES 


for euery purpose... 


BUILDER MODEL KWIKPRINT.. . 


is one of 4 hand operated models of which there are 
thousands in daily use on small as well as Production 
runs. Available with t tic roll leaf attachment, 
tiltable typeholder for quick changes of type or dies, 
gauges, several types of typeholders, etc. 








PEERLESS MODEL NP 
AIR OPERATED HEAVY 
DUTY PRESS... 


Here's a press with built-in 
toggle action to take severe 
punish t. Fast, th and 
efficient stamping on soft or 
hard plastics, rubber, etc. Automatic heat control, foot or 
hand switch operation, hand slide table, 3” stroke, 9” throat 
opening, automatic roll feed attachment, etc. This is only one 
of several Peerless models for hand or air operation. 








KENSOL 50D ROLL LEAF 
STAMPING PRESS... 


This is the latest type extra heavy 
duty high speed, double toggle 
press, air operated, with electric 
dwell timer, thermostat, with 9 x 
12” head and automatic roll leaf 
attachment. Head size 6 x 9 and 
larger than 9 x 12 equipped with 
criss cross roll leaf attachment also 
available. This is only one of sev- 
eral Kensol models for hand or 
air operated machines. 
















a@ complete line of roll feed 
attachments — hot plates — 
stamping foils in ALL colors 
— rubber dies — die mount 
— jigs and fixtures — brass 
and steel type — etc, 


WRITE FOR 
DETAILS 


SLITTER and 


SHEETER... 





KOLBUS MODEL 2 
SLITTER-SHEETER . . . 


Handles slitting only, sheeting only or 
a combination of slitting and sheeting 
to size of vinyl, film or supported, 
paper, cloth, composition, etc. . . . 
shear type cutters, variable speed, 


quick setting. Narrowest slit 7/16” to 
55” maximum. 








BROTHERS & LANE INC. 


1329-45 W. LAKE STREET - CHICAGO 7, ILLINOIS 





St. Louis * New York » San Francisco * Los Angeles * Boston * Seattle 
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equipped with air agitators to 
keep the paint well mixed. This 
is particularly important in the 
spraying of paints in which par- 
ticles such as pearl essence and 
metallic powders have been sus- 
pended. 

Uniformity of spray application 
is particularly important in spray- 
ing metallic and pigmented me- 
tallic finishes. If one panel is 
sprayed extremely dry and an- 
other extremely wet, the colors 
may differ appreciably due to the 
difference in the degree of flood- 
ing of the powder. If sprayed dry, 
the film may be almost immobile 
when it hits the plastic, thus al- 
lowing very little flooding or 
orienting of the powder. On the 
other hand, if the film is ex- 
tremely wet when sprayed, the 
powder may flood excessively, 
giving a quite different color. 

For spray application, paint is 
usually thinned to a standard vis- 
cosity suitable for the particular 
job. It must be thinned sufficiently 
to spray, yet the resulting film 
must be viscous enough to hang 
on corners and edges when the 
paint hits the part. This is ac- 
complished by use of a low-boiling 
solvent which evaporates between 
the spray nozzle and the plastics 
surface, allowing for an increase 
in viscosity in the paint before it 
hits the surface. Extra-high-boil- 
ing, high-boiling, and most of 
the intermediate-boiling solvents 
strike the plastic part with the 
paint as it is sprayed and control 
the properties of the wet paint 
film. Groups of solvents are classi- 


fied in Table I, p. 842. 


4. Screen Process 
Printing 


The general subject of screen 
process printing has been covered 
in detail by Kosloff (6) and most 
of the general technology is useful 
in decorating plastics. 

The process is used extensively 
for printing both flat and curved 
surfaces on a wide variety of 
molded parts. It is particularly 
adaptable for multi-color decorat- 
ing by successive screening opera- 
tions with a series of different 
screens. It is more economical 
than spraying for decorating 
elaborate designs. 

The basic equipment used in 
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screen process printing is the 
screen, commonly called the “silk 
screen,” regardless of the fabric 
used in its construction, and the 
squeegee which is used to force 
paint through the design in the 
screen to the part which is being 
printed. 

The screen consists of a taut 
woven fabric securely attached to 
a rectangular wooden framework 
and carefully masked with a 
stencil in a manner that will allow 
paint to be pressed through the 





fabric only at areas where the 
stencil is open. 

Woven silk, nylon, copper, stain- 
less steel, and many other ma- 
terials are used in making blank 
screens. Nylon has replaced silk 


and is perhaps the material most 
commonly used in screens for 
printing molded plastics parts. 
The mesh of fabrics used in 
screens for such work usually 
varies from 125 to 150. However, 
screens are commonly classified 
by the number classification of the 
fabric used. By this system, num- 
bers 12, 14, and 16 screens are 
most common. As the number in- 
creases, the mesh of the screen 
becomes finer, with a _ resultant 
thinner film of paint on the 
printed part. Thin films give bet- 
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Sequence of decoration 
of styrene doll head 
(upper right) which 
snaps onto a polyethyl- 
ene body. Flesh color 
for mouth and ear is 
sprayed simultaneously 
with white on eye, us- 
ing baffle-type mask 
(left). Head travels on 
conveyor through oven 
to next booth where 
operation is repeated 
for other side. Same se- 
quence is used for ap- 
plication of the black 
on each side (right). 
(Photos, Decorative En- 
gineering & Supply, Inc.) 


ter detail but may result in poor 
hiding. 

Design printing: For design 
printing, a stencil must be added 
to the blank screen. This may be 
accomplished by several methods. 
However, simple water-adhering 
film and photographic stencils are 
generally used in screens for 
printing molded parts. Sheet stock 
designed for water-adhering film 
stencils is available from The 
Craftint Mfg. Co. Cleveland, 
Ohio, and other suppliers. It con- 
sists of a water-soluble film 
backed with a thin sheet of plas- 
tics or specially prepared parer. 

Photographic screens are used 
extensively and are particulariy 
desirable for intricate designs. 
Essentially the process is quite 








similar to printing a snapshot 
from a negative. The commonly 
used positive film is called “car- 
bon tissue” and consists of pig- 
mented gelatin emulsion, or a 
similar colloidal film supported 
by a backing which can be a flex- 
ible plastic. 

Applying the paint: The squee- 
gee is a tool used to force paint 
through the design area of a 
screen in the painting operation. It 
is made of solvent-resistant ma- 
terial and is equipped with a 
handle for hand operation or with 
a holding device which can be de- 
signed to be used in machine 
operation. 

The squeegees are usually about 
0.25 to 0.50 in. thick and for good 


printing the working corners must 














Spray coating of vinyl balls is accomplished by W. J. Voit Rubber Corp., on 
automatic spray-gun and conveyor setup. (Photo, Bee Chemical Co.) 


be kept sharp by sanding the bot- 
tom or working end. A small ver- 
tical jig with a slot about as wide 
as the thickness of the squeegee 
and with fine sandpaper in the 
bottom is useful for this opera- 
tion. Squeegees must be kept 
clean, and it is desirable to have a 
different one for each color. For 
a particular operation, the squee- 
gee should be slightly shorter than 
the inside of the screen frame to 
allow ease of operation, but it 
should always be long enough to 
cover the entire design area in 
just a single stroke. 

The flat plastic part is placed 
under the screen, in register, and 
the screen adjusted for a clearance 
of approximately % inch. This 
clearance serves the purpose of 
allowing a line contact as the 
squeegee is pulled across the 
screen under pressure in the 
printing operation. The operator 
takes the squeegee firmly, pre- 
ferably in both hands, and dips it 
into the paint, leaving a small 
amount in front of the squeegee 
along its entire length. It is then 
pulled forward over the design 
with an even stroke and enough 
pressure to make a line contact 
with the plastic part as it moves. 
The squeegee is returned to the 
back, the screen lifted, and the 
printed part is then removed. 
Good screening paints or inks are 
available for use on practically 
every type of plastics including 
treated polyethylene. Paint must 
be selected, however, for the par- 
ticular job and for the plastic to 


be decorated. Generally speaking, 
lacquers are more desirable than 
enamels for printing thermoplas- 
tics, as was the case with spray 
finishing. Enamels are generally 
more desirable than lacquers for 
thermosets. 

Some molded plastics parts are 
screened by automatic or semi- 
automatic setups when volume 
production is required. This is 
particularly true of parts such as 
bottles and containers, which 
often have curved surfaces. 


5. Dip Coating 


Dip coating is economical and is 
used widely in decorating novel- 
ties, toys, and other objects that 
require only one color and are 
so designed that excess paint will 
drain off without being trapped. 
From the standpoint of appear- 
ance, dipping gives a very uni- 
form paint film, but it should be 
noted that rapid production pro- 
hibits application of uniform paint 
thickness. If parts are withdrawn 
from the dip tank at a rate faster 
than they drain, the film will be 
thicker at the bottom, and ex- 
cess paint will remain on the 
bottom edge as a line or tear. 
Such tears may be removed by 
spinning the part or by hand 
wiping at some extra cost. For 
large-scale production it may be 
desirable to remove parts slowly 
for better drainage. 

When pigmented paints are 
used, some method of agitation 
must be arranged to assure uni- 


formity of the mixture. This may 
be accomplished by pumping ma- 
terial from the bottom to a point 
just beneath the top surface of the 
paint mixture, or it may be done 
with a mechanical agitator as long 
as the formation of air bubbles is 
avoided. 

The solvent system of dip finish- 
ing must be adjusted to allow 
good flow-out and drain without 
sagging. The gel time and film 
thickness may be controlled some- 
what by use of low-boiling sol- 
vents which serve to reduce the 
viscosity of the paint in the dip 
tank but evaporate rather rapidly 
on application. Paint in dip tanks 
may lose solvent with a resultant 
increase in viscosity. This can be 
corrected by the addition of the 
proper make-up thinner. 

Parts may be dipped singly, by 
hand, or by jigs that hold several 
parts. If they are withdrawn more 
rapidly than they drain, a drain 
board must be provided to catch 
drippings. Chain conveyor instal- 
lations are used for large-scale 
production. 


6. Roller Coating 


Small raised areas such as letters, 
figures, and designs may be deco- 
rated with paint by roller coating. 
This method is particularly useful 
in many cases as an alternate for 
hot-stamping. It has an advantage 
over spray coating for such opera- 
tions in that simple loose-fitting 
block masks may be used, or the 
part may be rolled without a 
mask. For best results the raised 
areas should have smooth flat 
surfaces and all points to be roller 
coated in one operation should be 
in one plane or at least be in a 
cylindrical arc. The edges and 
corners should be sharp for good 
detail. 

The paint must have good ad- 
hesion since many raised areas 
are especially subject to wear. 
The solvent system must be bal- 
anced to allow flow-out, but the 
film must gel or become immobile 
before it has a chance to run off 
the raised area. 

Hand rolls are commonly used 
for short runs and for areas that 
cannot be rolled by machine. A 
small amount of paint is placed 
on a flat surface such as glass and 
the roll is coated by rolling it 
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back and forth in the paint. The 
coated roller is then moved back 
and forth over the raised area to 
transfer the paint. Automatic 
roller coating machines are avail- 
able for handling large runs but 
must be adapted to the particular 
job. 


7. Fill-in Marking 


Depressed letters, figures, and de- 
signs on either the first or second 
surface of plastics may be easily 
and rapidly filled by the spray- 
and-wipe method. A single de- 
pression or a series of depressions 
may be filled by spray coating the 
general area without a mask, or 
spray coating a restricted area 
around the depressions with a 
loose-fitting block mask. The job 
is completed by buffing or wiping 
the excess paint from the area 
surrounding the depressions. The 
wiping operation may be per- 
formed by hand, or it can be ac- 
complished with an automatic ma- 
chine. 

In the automatic setup, parts 
are secured in a cup-like jig and 
raised by an air lift for wiping. 
The shaft holding the parts ro- 
tates, thus wiping the part on the 


cloth as pressure is exerted by the 
opposing cushioned jig. 

Enamels must be removed be- 
fore they cure and it is desirable 
that lacquers be wiped before they 
are completely dry. Since regular 
lacquers and enamels are sticky 
by nature, it is always necessary 
to remove the last traces with a 
solvent which does not attack the 
plastic. Spray-and-wipe finishes 
must be formulated to avoid etch- 
ing the plastic. In the case of 
second surface decorating, etch 
will show up against the color 
subsequently applied over the 
area; it will also mar appearance 
in the case of first surface decorat- 
ing, particularly if the area sur- 
rounding the fill-in is not painted 
or otherwise covered. 

“Dry-wipe” formulations are 
generally more desirable than 
regular lacquers and enamels 
for spray-and-wipe fill-in. These 
highly pigmented materials are 
easy to use and may be wiped or 
buffed without a solvent over a 
period of time ranging from about 
20 min. to several hours after 
spraying. Generally these ma- 
terials have poor gloss as a re- 
sult of the very high pigmenta- 
tion, and it takes them several 
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The term “decoration” is here 
used to describe the selective ap- 
plication of paint to certain areas. 
It is not meant to include over- 
all spraying of the plastic part or 
dipping. 


Spray painting through masks 
Hand spraying: A hand-opera- 
ted spray gun, a mask, and a 
clamping fixture are basic equip- 
ment to produce quality work 
manually. Stock fixtures are 
available which can be adjusted 
to accept various size masks. 
Special fixtures can be made to 
take parts which, because of 
their size or shape, are not readily 
painted in a standard fixture. 
Automatic spray painting ma- 
chines, fed either manually or by 
a hopper, are ideal for extra- 
large production runs; labor is, 
of course, kept to a bare mini- 
mum. The complexities of such 





*Sales Mgr., Finish Engineering Co., Inc., 
921 Greengarden Rd., Erie, Pa. 
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machines, however, limit their 
use to painting parts which have 
a volume or value sufficient to 
justify a large capital outlay. 
Semi-automatic machines are, 
because of their versatility and 
moderate cost, used extensively 
for painting parts, whether for 
short or long production runs. 
Most of these machines can be 
changed over to a new job in 30 
min. or less, and are capable of 
handling a variety of sizes and 
shapes with a simple tooling 
change. Using these machines re- 


days to reach maximum hardness. 
They can be packed or further 
decorated almost immediately 
after the buffing operation; if parts 
are to be decorated by the spray- 
and-wipe method, the depressions 
must be rather deep and narrow 
to avoid complete removal of the 
paint in the wiping or buffing 
operations that may follow. 
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quires an operator to load the 
part, actuate a starting device, 
and then unload the painted part. 
Production rates of 400 to 1000 
parts per hr. are being achieved. 
The various types of semi-auto- 
matic painting machines can be 
identified by their spray gun mo- 
tions which are: 1) reciprocating; 
2) oscillating; 3) swinging; and 
4) fixed gun-rotating parts. 

1) Reciprocating gun machines 
are usually necessary for painting 
parts over 12 in. long. The more 
efficient machines of this type 





Advantages of swinging 
gun paint sprayer are that 
it can efficiently paint 
around bridge work and 
can be used on both con- 
cave (Fig. 1) and convex 
(Fig. 2) surfaces 


























mae ~ Specialized Dial Coating 














Faster, Easier, Cleaner Finishing 


Our specialization in Dial Finishes over 
many years has earned a reputation 
for quality in products and results. 

These two products are cutting fin- 
ishing time and costs for leading plas- 
tics fabricators. 


Anchor Plastic Lacquers are ex- 
tensively used both as a back up paint 
and an overall finish on dials. Rapid 
drying, excellent build and hiding, 
perfect adhesion and color retention. 
Made to fit the specific requirements 


THE IRVIN, JEWELL & VINSON CO. 


Second Street Dayton 2 Ohio 





of the plastic for which it is used. 


Anchor Dial Filler dry-wipes in min- 
utes. Won't streak, produces a clean, 
sharp opaque color with a minimum 
of time and labor. May be applied by 
brush, roller, squeezer or spray. In 
colors to meet your color standards. 

These two specialized products are 
being used by many of the nation’s 
largest manufacturers. You can use 
them with confidence. 





FREE TRIAL OFFER 
Try o sample of Anchor Dial Fill- 
er or Plastic Lacquer. Check the 
advantages yourself. Or write for 
descriptive literature. 


























ROEHLEN ENGRAVING WORKS 


announces the completion of the most modern, 
most efficient facilities for the manufacture of 


EMBOSSING ROLLERS 


60,000 sa. ft. of research, design and manv- 


facturing facilities 


America's largest 


Library of Textures and Ideas. 
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ROEHLEN ENGRAVING WORKS, Box 41 2, Rochester 2, N.Y. 
AMERICA’S LEADING MANUFACTURERS OF EMBOSSING ROLLERS AND PLATES 
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which 
to spray 
painting guns, are best for use on 
small flat or concave surfaces 


Oscillating gun machines, 
impart a wrist action 


carry the spray guns on an over- 
head carriage and paint the part 
with one over-and-back motion. 
To paint under bridging wires 
on the mask and to cover verti- 
cal walls, the spray guns are 
tilted at the end of each stroke 
so that they spray ahead of the 
carriage. The carriage can be 
powered electrically, hydraulic- 
ally, or pneumatically, air being 
best for short strokes and an elec- 
tric motor best for smooth travel 
on long strokes. 

2) Oscillating gun machines 
impart a wrist action to the spray 
guns and are best for painting 
flat and concave surfaces on small 
parts. An oscillating spray gun 
gives satisfactory coverage when 
the bridging on the mask is 
simple; when there is consider- 
able bridging, however, a different 
type of gun motion should be used 
to avoid bridge shadows. 

3) A swinging gun machine has 
the particular advantage of paint- 
ing around bridge work most 
efficiently. It is an excellent 
choice for painting both convex 
and concave surfaces, the path of 
the paint pattern being adjusted 
by varying the arc through which 
the gun swings. 

4) Fixed gun painting ma- 
chines, of course, require the part 
to be moved to achieve more than 
spot coverage. Rotating the part 
while painting will give excellent 
coverage on all round, spherical, 
cubical, and flat shapes. This type 
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machine is the most versatile of 
all painting machines, since more 
shapes can be accommodated and 
more effects produced than with 
any other machine. For example, 
two or three colors can be sprayed 
on a part in one operation. As 
many as five colors have, in a 
few instances, been sprayed at the 
same time. Of course, a distinct 
separation of colors must exist 
for multi-color spraying to be 
possible. In addition, the separa- 
tion must be on a circular plane. 
Ease of set-up is another ad- 
vantage of this machine since the 
guns are fixed and easily accessi- 
ble. Dissimilar coatings can be 
sprayed in succession on the same 
area. 

Special painting machines can 
be designed when none of the 
standard units will do the job 
efficiently, e.g., when painting odd 
shapes or for special effects. To 
handle a large-production run, 
dial-indexing machines are fre- 
quently used. Chain-on-edge ma- 
chines are often used to apply 
protective coatings with a mask, 
as well as for painting the entire 
outside surface of a part. 


Mask washers 

Mask washers are essential to 
production painting and are used 
with most painting machines. 
When clogged with paint, the 
mask is placed in a washer and 
cleaned while the painting opera- 
tion continues with the use of 
another mask. 

There are several good types of 
mask washers. The most popular 
of these brings a solvent into con- 
tact with the paint-clogged mask 
by agitation, pumping, spraying 
through nozzles, or whirling in 
a spinning barrel. The most recent 
development in mask washing 
techniques sweeps the entire 
mask back and forth through the 
washing solvent. This reaches all 
the surfaces equally and has 
proven to be the fastest method 
yet devised. 


Fill-and-wipe painting 

This technique is used on 
numerous plastics parts such as 
automotive speedometer and in- 
dicator dials, appliance adjusting 
knobs, and controls. These parts 
are molded with a depressed de- 
sign of fine lettering, arrows, 
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Leaders of industry use Kingsley Machines because the fine 
quality of the marking adds so much to the appearance of 
their product. 

These sharp, clear, permanent markings mean more profit 
to you because they command better prices. 

Precision built — all critical working dimensions are held to 
.0005”. For small area markings up to 1” x 3” you just can’t 
beat it! 













HAND OPERATED 

Simple in design, sensitive in 
“feel,” it is easy to use over 
long periods of time with a 
minimum of fatigue. Un- 
skilled operators produce 
500 to 1,000 markings per 
hour depending on the job. 


AIR OPERATED 

Equipped with the finest air 
pressure gauge and elec- 
tronic timer adjustable to 1/5 
of a second. Small, compact, 
shorter distance for hand to 
travel promotes faster feed- 
ing. 1,500 impressions and 
more per hour, depending 
upon the job. 


Our Engineering Department is at your service. Just send sample 
or description of product and copy of design to be imprinted, and 
we will send you complete information for your particular needs. 


KINGSLEY 
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Spray painting of parts 
—s over 12 in. long is best 
accomplished with recipro- 
cating gun type machines 
tn 
vy 
iy 
o——— 








scales, and indicating lines, which 
are often too small to be masked 
efficiently. Paint can be applied 
to such parts by one of the stand- 
ard spraying methods or by auto- 
matic contact filling. 

The surplus paint is then wiped 
off the areas which are to be 
clean, the wiping being done on a 
semi-automatic paint wiper which 
presses the painted part against 
a towel with controlled pressure 
and movement. Preset cycles and 
movement are quickly adjusted to 
a wide variety of parts. For high 
production runs, the painting and 
wiping can be combined in one 
machine especially designed to 
provide both the painting method 
and wiping motion best suited to 
the part’s shape. 


Roller coating 


Roller coating is often used for 
coating raised designs or letters. 


METAL SPRAY MASKS 


Masking parts for secondary 
finishing operations has long been 
used by many industries for many 
different processing needs. This 
article treats mainly with the 
selective spray decorating of color 
on plastics, using form-fitting 
metal masking shields. 


Metal-forming methods 


Various metal-forming methods 
may be used to produce specific 
types of masks. Where parts are 
circular and generally flat, or 
conical in shape, metal spinning 
may be most satisfactory, if the 
quantity of masks needed war- 
rants the cost of a spinning chuck 
and set-up time. Light gage half- 
hard brass or mild steel is used. 
Again, if quantities are sufficient, 
metal stampings are sometimes 
employed. Pressure-formed and 
hydro-formed masks are also 
made where the shape of the part 





*President, Conforming Matrix Corp., 


Fac- 
tories Building, Toledo 2, Ohio 


In many cases, spray painting 
such designs through masks is 
not practical due to delicate mask 
construction and necessity for ex- 
treme part accuracy. 

While hand rollers with block 
cut masks are used for short runs, 
roller coating machines give very 
high production rates and close 
quality control on large runs. 
Raised letters on dials are coated 
with a circular motion; even 
slightly conical shapes have been 
done both inside and outside. 
Stripes may be applied to un- 
interrupted surfaces even though 
raised ribs are not molded into 
the part. 


Screen process printing 


Screening machines are used to 
apply decoration by what is often 
called the “silk screen” process, 
although today other materials, 
such as synthetic or metal fibers, 
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and absence of intricate detail 
permits stamping or pressure- 
formed procedures. When masks 
are to be used for area protec- 
tion during vacuum metalizing, 
the number required is frequently 
large enough to justify 
mask-making methods. 
Aluminum castings have also 
been used. Here, the shrinkage 
factor may result in a crude mask. 
However, castings of low-melting 
alloys can be made to fit satisfac- 
torily, although they have the 
disadvantage of being weak in 
structure, brittle, and not at all 
durable. This method is confined 
to the making of plug masks by 
some finishers who maintain their 
own masking department and 
mask makers to constantly repair 
and replace mask segments which 
have broken off or crumbled. 
Today, the metal masks made 
to spray-decorate the beautiful 
single and multi-colored plastic 
nameplates, escutcheons, auto- 
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e.g. nylon, or stainless steel, are 
used for the screens. For a short 
screening run, the cheapest screen 
material is likely to be most eco- 
nomical. For the longest runs, a 
stainless steel screen gives lowest 
unit cost. Most screening ma- 
chines are used for decorating 
flat surfaces, but cylindrical sur- 
faces may be decorated. Some 
types of dials can be screened 
with a circular motion of the 
squeegee. 

A great improvement in screen- 
ing efficiency has been realized 
through the development of air 
fixtures which bring the part ac- 
curately into position and hold it 
there during screening. Another 
timesaver for setting up a job is 
the part holder mount with knob- 
controlled micrometer adjustment 
in three directions for accurate 
location of screen to part, thereby 
aiding in registration. 

The companies specializing in 
the manufacture of decorating 
tools and machines have advisory 
services available to the trade. 
These include recommendations 
on part design for most efficient 
decorating as well as advice on 
equipment and production pro- 
cedures. 
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trim, appliances, point-of-sale 
displays, toys, dolls, and a host of 
other items are invariably made 
by electroforming (sometimes 
copper but predominantly nickel) 
directly onto the piece part. Only 
in this way can a real close-form- 
ing fit of durable metal be ob- 
tained without shrinkage. 


Types of masks 


There are three basic types of 
electroformed masks: 

1) The lip-type mask (Fig. 1, 
p. 851) is used for painting a de- 
pressed design. With this mask, a 
lip of metal extends down the 
vertical side wall of the depressed 
design. If the lip goes to the 
bottom, just the bottom well of 
the depression will be painted. If 
the side wall area is also to be 
coated for the desired effect, it 
can be controlled within reason- 
able limits by the length or depth 
of the lip. However, this lip 
should be at least 0.005 in. deep in 
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order to prevent fogging of the 
surface. The lip must be thin, yet 
strong. Numerals and characters 
such as O, 8, or B must be 
securely held in place by bridges. 
The fit and the lip of the mask 
ensure a clean sharp paint line. 
The draft angle of the depressed 
design should be at least 5°—or 
better, 7 degrees. Where the lip 
must be extended rather deeply, 
1 in. or more, the draft must be 
considerably increased. 

This same “lip” principle is em- 
ployed when the embossed design 
is to be shielded and the back- 
ground painted. It is called the 
cap type mask (Fig. 2, below). 
This mask is used where the 
raised design is to be kept clean 
while painting the background. 
The length of lip prevents spray 
fogging the top and all or as much 
of the side wall as may be de- 
sired. However, about 0.005 in. 
is the shortest practical length of 
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Fig. 1, 
spray-painting sunken designs pro- 
tects side walls. Fig. 2, below: Cap 
mask keeps raised design clean 
while background is painted 


above: Lip-type mask for 
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lip. Again, the caps are held in 
place by elevated wire bridges. 

2) The plug type mask (Fig. 3, 
right) is used to protect the de- 
pressed design instead of painting 
it. Positive fitting must be ob- 
tained. The plugs fill the de- 
pressed area and prevent fogging 
down the side walls while the 
upper surface of part is sprayed. 
The plugs are cut out and finished 
with the proper radii and draft 
angles to facilitate painting. This 
is a more difficult mask to make 
and costs more because the many 
plugs must all be suspended on 
wire bridging. The bridges are 
attached to a frame to form a 
unit which can be easily handled 
for hand or machine operation. 
Where plug masking is required, 
mold designers should keep draft 
angles to a minimum, preferably 
not more than 5 or 7 degrees. 
Sufficient molded depth must be 
had to enable the plugs to firmly 
seat for a good seal. Wide angle 
shallow plugs frequently permit 
fogging. Plug masks are used on 
first- surface decorating, but their 
widest application is on second- 
surface decorating of clear parts 
where the design is mainly on the 
back surface of the piece. Multi- 
color and/or vacuum metalizing 
from the second surface gives a 
beautiful three-dimensional deco- 
ration when viewed from the first 
surface. 

3) Block cut masks (Fig. 4, right) 
are used primarily on opera- 
tions which are generally referred 
to as “dial filling.” Where fine 
calibration lines or lettering such 
as appear on knobs for stoves, 
radios, and many kinds of dials 
too small for practical perfect 
masking, a cut-out area around 
a character or a group of charac- 
ters is more feasible from a rapid 
production and economical stand- 
point. Of course, the overspray 
around the area of the depressed 
character must be wiped. Because 
the block type mask does confine 
the paint to a relatively small 
area, fewer wiping passes are 
necessary to clean the piece. Per- 
fect masks can be made for such 
fine work, but in actual practice, 
the small openings fill so readily 
with paint that more time is spent 
in cleaning the mask than in 
actual production. On _ small 
deeply concave parts with intri- 

















Fig. 3, above: Plug mask protects 
depressed designs from spray. 
Fig. 4, below: Block cut mask for 
“dial-filling” or fill-in painting 
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cate molded-in-depth design, this 
type of fine masking is still done 
because it is impossible to get 
into such deep small areas and 
properly wipe. Ordinarily, though, 
such pieces now being designed 
are flat or relatively flat and lend 
themselves to rapid wiping either 
by hand or by machine. Another 
use of the block type mask is for 
articles made in many multiple 
cavity molds; since all parts may 
vary to some extent, masks or 
sets of masks would have to be 
made possibly for each cavity in 
order to obtain a perfect fit. This 
is costly, so block spraying and 
wiping or buffing is utilized. 


On the production line 

Metal masks are used exten- 
sively in the vacuum metalizing 
process. Besides the methods of 
manufacturing discussed earlier, 
many such masks are also electro- 











KENSOL Hot Stamping Presses 


LIGHT-WEIGHT 
(Kensol 15T shown at right) 


A ruggedly built, small hand-operated or 
power machine with a 2 x 4 inch impression 
area, and a 2 inch head stroke. 


The economically priced Kensol 157 air- 
operated press is equipped with a thermo- 
static heat control, adjustable electric dwell- 
timer, Norgren air controlling unit, etc. for 
high speed, fine quality marking, utilizing 
unskilled help. 


MEDIUM-WEIGHT 
(Kensol 36T shown at left) 


A new improved version of the popular 
Kenso! 35 hand and power presses. 


Cast iron, “C” frame, double toggle press 
with a 6 x 9 inch or 4 x 12 inch impres- 
sion area and a three inch head stroke. 


HEAVY-DUTY 
(Kensol 110 shown at right) 


An extremely versatile, heavy-duty, power press 
equipped with one or two main air cylinders. Bed can 
be lowered to accommodate large items up to 24 
inches high. (radio cases, refrigerator parts, house 
wares, etc.) 


Available with 6 x 9 inch, 9 x 12 inch, and larger 
stamping areas. 


Also available is the heavy-duty Kensol 60 for work 
up to 6 inches high. 


Write for complete literature! 


Complete literature on these and other Kensol models 


will be sent on request. Brochure also shows automatic 
feeding devices. 


OLSENMARK Roll Leaf 


Fine, consistent quality, economically priced Roll Leaf available in gold, silver, 


and all popular colors including the latest Enamel colors which stamp with a 
high gloss. 


Send for a generous sample. Please specify color desired and material on which you 
intend to mark. 


SINCE 1924 


OLSE K 


124-132 WHITE STREET, NEW YORK 13, N. Y. 





formed where the shape of the 
piece part requires a real close 
fit. Vacuum metalizing masks are 
assembled in gangs on racks to 
fit the customer’s particular 
equipment. Spring clips or other 
holding devices are used to hold 
the piece parts in proper relation 
to the mask during the metalizing. 
These must be designed so that 
many parts can be quickly loaded 
and unloaded and further de- 
signed to accommodate the maxi- 
mum number of pieces that pos- 
sibly can be mounted for each 
shot. 

Many masks are used for hand 
spraying with the operator hold- 
ing the piece snugly into the back 
of the mask during the operation. 
For quantity production, masks 
are integrated with semi-auto- 
matic and in some cases fully 
automatic spray decorating ma- 
chines. These masks must be more 
carefully designed with knowl- 
edge on the part of the mask 
maker as to the limitations of 
gun and/or part movement in a 
machine. Gun angles must be 
carefully figured and the mask 
bridging designed and constructed 
accordingly. 

Mask making skill has 
creased considerably in recent 
years. Many techniques and con- 
siderable “know-how” are in- 
volved. Fewer and fewer “home- 
made” masks are being attempted 
because users find they can call 
upon established mask-making 
manufacturers for a wealth of 
information. 

Properly designing the piece 
and the mold with correct steps 
and grooves for good color 
sequence can reduce both the 
cost of operation and the cost of 
the tools. Certain factors in the 
design of the mold and also in 
the actual molding of the pieces 
themselves have considerable in- 
fluence on the ease of decorating 
the molded article. The position 
of knock-out pins, radii, flat spots, 
and contours can make a deco- 
rating job very difficult and 
costly or easy and inexpensive. 
One example: If two colors are 
in juxtaposition, a separating step 
or land (or a slight grooved or 
raised area) should be molded- 
into the part to give the mask a 
stop or seat in order to obtain a 
good color line. 


in- 
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23? ot? rye $90 re! il Two-tone air conditioning grille — mask 
: * ie \ © ond fixture adaptable to various size 
Four Sequence photos illustrate the fol- ar grilles. 
lowing: 1) Loading mask into fixture. 
2) Placing part in mask. 3) Closed fix- 
ture — Actuate air cylinder. 4) Fixture, 
mask and part in spray position. 







































OUR spray mask finishing problem from blue print to com- 
plete production tooling — We serve in the following capacity: 
CONSULTANTS for proper parts design to achieve lower cost and 
peak efficiency in your finishing department. ENGINEERS for the 
most modern methods of production spray mask painting tech- 
niques. DESIGNERS of spray masks, jigs, and fixtures, mechanical 
and air-operated. MANUFACTURERS of nickel electro-formed 
spray masks, jigs, and fixtures. 


a Spray Mask Finishing “Thierica’”’ for 
Wis 4c + DESIGNERS — ENGINEERS — MANUFACTURERS * — 


ELECTRO-NICKEL 


TupDtiIO SPRAY MASKS 
902 Clancy Ave., Grand Rapids, Michigan 


FIXTURES 
AND JIGS «+ 


p ren under the same roof to pro- 
LITY FINISHING vide a complete and coordinated advisory 
and manufacturing service for your finishing 
problems from the blue print stage through 
planning, manufacturing and tooling. 


We welcome every oppor- 
tunity to work with you in an 
advisory capacity. There is no 
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902 Clancy Ave., Grand Rapids, Michigan FINISHING 
SYSTEMS and 
SPRAY MASK 

WASHERS 


COMPLETE line of automatic equipment for your finishing re- 
quirements — Automatic Spray Mask Painting Equipment — 
Automatic Spray Mask Washing Equipment. Air operated for 
greater efficiency and flexibility of arrangement in your finishing 
department. Submit your print or part for production estimate at 
no charge or obligation. 


STANDARD MODELS 


AUTOMATIC SPRAY-MASK WASHING UNITS 
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STANDARD MODEL 5-M 


Complete versatility for 
almost any small parts. 

Available in 6 spray- 
gun combinations (station- 
ory and up to 4 oscillat- 
ing guns). 

Other features available 
for special applications 


cystom ma ti s Designed and Built for Special Mask Finishing Applications 
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Any small shape having variable cross 
sections along a central axis can be 
mass-produced economically, yet held 
to close tolerances, by grinding. 


In addition to precision, grinding offers 
the advantages of cleaner parts .. . no 
flash lines .. . no gate marks .. . low 
initial cost . . . fastest delivery from 
blueprint to finished part. 


The parts our method produces range 
from 4%” to 1” in diameter and up to 
7” in length. They appear in a broad va- 
riety of applications in electronics, com- 
munication systems, industrial switch 
gear, radar, television, recording meters 
and computers. 


We will be happy to give you an esti- 
mate based on your blue prints or spec- 
ifications. 





Parts mass-produced in quan- 
tities of 100,000 to millions, 
50,000 and less done on custom 


basis. 

Materials 
* Nylon « Fibre 
* Tefion * Acrylics 
* Wood + Polyesters 
+ Acetate + Fibre Glass 
* Laminates + Styrene 
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HOT-STAMPING 


The hot-stamping process is based 
on the use of stamping equipment 
in conjunction with a pigment 
colored leaf or foil which is cre- 
ated by coating pigmented paints 
on a film backing or carrier. The 
pigments are held in a dry, sus- 
pended state until, under heat and 
pressure, they become mastic. At 
the same time, the heat softens 
the surface of the plastic to effect 
a homogeneous bond between 
color and plastic. The entire op- 
eration takes place in special hot 
stamping equipment in which the 
plastics parts are fixed in a jig 
located under the head of the 
press. The roll leaf is then fed 
under the head and is brought into 
pressure contact with the plastic 
by an electrically heated die in the 
press head. Contact is maintained 
for a sufficient time to allow the 
pigment to transfer to the plastic. 

The techniques to be used in hot 
stamping depend, of course, to a 
large extent on the type of plastic 
being decorated. The heat ranges 
used, for example, run from 175° 
F. for cold operating leaf up to 
500° F. for silicone rubber die 
stamping and phenolic marking. 
Generally speaking, the thermo- 
plastics will take the lower heat 
range and the thermosets will take 
the higher range. 

As far as pressure is concerned, 
vinyl and polyethylene, the softer 
plastics, require little pressure, 
whereas phenolics and the other 
hard plastics will take extremely 
high pressures. The same “rule- 
of-thumb” applies to determining 
the proper dwell time. Vinyl and 
polyethylene require extremely 
short dwell or “kiss” impressions; 
the harder plastics, such as poly- 
styrene and phenolic, need more 
time to give the die a chance to 
get below the surface of the plas- 
tic. 

Basically, there are three types 
of stamping equipment: hand-op- 
erated, motor driven, and air-op- 
erated. Until recently, the produc- 
tion rate for these machines 
hovered around 2000 pieces an 
hour. Now, however, automatic 
equipment, generally based on the 
use of a rotary indexing turntable, 
have performed the process at a 
rate as high as 4500 to 5000 pieces 
an hour. Techniques of this type, 
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PLASTIC 
TO SILVER 


... pennies 
per thousand, 
thousands per hour 


Perfection Finishing Cor- 
poration, Wauseon, Ohio, 
keeps a bank of large CVC 
coaters busy full time, 
putting lustrous, luxury 
metallic finishes on plastic. 
Everything from closures 
to car ornaments. Each 
coater metallizes hun- 
dreds of pieces per cycle, 
4 to 6 cycles an hour. And 
it takes less than a dime’s 
worth of metal to coat a 
thousand. Top quality, of 
course—as attested by in- 
creasing business for Per- 
fection, and additional 
CVC coater orders from 
Perfection. 

There’s a complete line 
of CVC coaters—labora- 
tory size to 72” mammoth 
—to meet your needs. Just 
write for our Metallizing 
Bulletins. 


Consolidated 
Vacuum 


ROCHESTER 3, NEW YORK 





of course, are based on the use of 
hopper feeding, conveyor feeding, 
or rotary indexed table feeding to 
replace the manual feeding lines. 
The determining factor in produc- 
tion speed, however, is still the 
rate of dwell required for the par- 
ticular type of plastic being deco- 
rated. 

Another important recent de- 
velopment in the field is the ap- 
pearance of silicone rubber dies 
which can be adapted to deposit- 
ing leaf on molded-in raised sec- 
tions. If the plastic piece is trans- 
parent, the lettering can be 
molded-in in reverse and hot 
stamped with the rubber dies on 
the back to achieve interesting 
three-dimensional effects. If the 
part is opaque, the lettering can 
be molded-in on the front and 
easily topped with leaf to give a 
two-color effect. When using the 
silicone rubber dies (the rubber 
is about \% in. thick and is bonded 
to a steel or brass plate, also about 
1 in. thick), it should be kept in 
mind that the heat conductance 
of the material is less than with 
straight metal and that higher 
heats are therefore needed. To ob- 
tain a temperature of about 275° 
on the face of the die, the head of 
the machine must be heated to 
about 425°—approximately 150° 
higher. 

Considerable development work 
has also been going on in perfect- 
ing the roll leaf material. Leaf 
manufacturers, for one thing, have . 
diversified their lines so they can 
offer a specific leaf material for 
each specific plastic. Research has 
also gone into improving the car- 
rier material. For many years, 
acetate and cellophane were the 
two most used materials; today, 
several manufacturers are using 
a Mylar polyester film backing. 
Although it is more expensive, it 
can be used in thinner gages than 
the other two, it is much tougher, 
and it makes possible more 
sharply defined detail. 

Other developments: metallic 
leafs are now available to permit 
spot decoration (simulating metal- 
ization) in molded items; leaf in 
transparent colors can be stamped 
on the underside of a clear piece 
and metalized from the rear to 
give interesting color effects; and 
leaf in daylight fluorescent colors 
is now also available. 
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DECORATING FILM AND SHEETING 


By MARK W. NEITLICH* 


While plastics film and sheet- 
ing possess many basic properties 
considered desirable by potential 
users, the enlargement and crea- 
tion of consumer markets for 
plastics film and sheeting have 
been made possible largely 
through advances in the arts of 
decorating these products. 

The decorating methods most 
widely used today are printing 
and embossing. Interesting spe- 
cialty products are also being 
produced by laminating and by 
flocking. 

The processes used to print 
plastics have been, basically, of 
the same types used by other in- 
dustries. Their successful adapta- 
tion to plastics, however, has re- 
quired continual change to meet 
the wide variety of problems 
which are introduced by new plas- 
tics materials. In most cases, these 
problems have been overcome. 


Gravure printing 

The gravure process has been 
the most widely used printing 
method for decorating plastics 
film and sheeting. Well-known 
in the industry, gravure printing 
involves the deposition of ink 
depressions of a_ specific 
depth, pattern, and spacing, which 
have been either mechanically or 
chemically engraved in a cylin- 
der. The cylinder is partially 
immersed in the ink fountain, 
thus allowing the depressions to 
be filled with ink. The excess is 
wiped out of the depressions and 
off the unengraved areas of the 
cylinder by a resilient metal 
blade, referred to as the “doctor 
blade.” Cylinders are generally 
chrome-plated to protect the en- 
gravings, as long as_ possible, 
against the continued abrasion of 
the doctor blade. Since the un- 
engraved areas must be wiped 
completely clean to avoid smudg- 
ing unprinted areas of the plas- 
tics, scrupulous care must be 
taken to keep the doctor blade 
free from scratches and in smooth 
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*Technical representative, Claremont Pigment 
Dispersion Corp., 30 Powerhouse Rd., Roslyn 
Heights, N.Y. 

The author wishes to acknowledge the as- 
sistance of the following individuals in the 
preparation of this chapter: Hal-Curtis Felsher, 
Technical director, and Walter J. Hanau, Chief 
chemist, Claremont Pigment Dispersion Corp. 


DECORATING FILM AND SHEETING 


contact with the cylinder. The 
selection of inks must be made 
with equal care, since inks which 
are too highly pigmented or con- 
tain abrasive fillers tend to lower 
cylinder life markedly. 

Less serious from the point of 
view of possible cylinder damage, 
but nevertheless harmful to print- 
ing quality, is a flocculated state 
of ink pigment dispersion. This 
condition is generally due to wet- 
tability of pigment in the vehicle 
portion, and can frequently be al- 
leviated by the addition of a suit- 
able quantity of a reducing clear 
of high resin content. 

The gravure process is char- 
acterized by finely detailed prints 
and high rates of production. Gra- 
vure presses, properly equipped 
with forced drying facilities be- 
tween cylinders, can print as 
many colors as there are printing 
stations. One of the most highly 
desirable aspects of gravure 
printing is process work. In proc- 
ess printing, transparent inks in 
the three primary colors are 
printed over one another using 
cylinders engraved by means of 
photographic color separation. 
The process method couples the 
fine detail possible in gravure 
printing with the full gamut of 
color variations available from 
combinations of primary colors. 
The primary disadvantage of the 
gravure process is the compara- 
tively high cost of preparing 
printing cylinders. 

Gravure cylinders are used for 
applying both pigmented coatings 
and clear or tinted top coats to 
plastics, particularly in the man- 
ufacture of vinyl upholstery. The 
gravure method is also used in 
reverse printing, in which case 
the pattern is printed, in reverse, 
on the back surface of a clear film, 
which can then be laminated to 
thicker plastics sheets. 

Inks used in the gravure proc- 
ess dry, usually, by evaporation 
and must be adjusted to fit the 
printing speed of the equipment, 
the diameter and depth of etch of 
the specific cylinder, and the plas- 
tic being printed. Drying tempera- 
tures must not be so high as to 
cause distortion of the plastic nor 


so low as to inhibit complete dry- 
ing of the ink (especially in multi- 
color printing). 


Flexographic printing 
Flexographic printing is most 
commonly used in _ producing 
printed packaging films. It has 
had little application, until re- 
cently, as a method of decorating 
plastics film and sheeting. Deco- 
rators of plastics, particularly 
light-gage polyethylene, have 
noted the success of package 
printers in handling this material 
at extremely high speeds. In ad- 
dition, the wide use of poly- 
ethylene for inexpensive dispos- 
able items, such as draperies and 
tablecloths, has caused a swing 
toward the flexographic process 
because of its inherently low 
plate cost and its adaptability to 
numerous style changes. Al- 
though the fineness of detail pos- 
sible in gravure printing is not 
obtainable in flexographic print- 
ing, this disadvantage is nullified 
in the case of light-gage deco- 
rated polyethylene because of the 
fact that almost all the materials 
sold are heavily embossed. 
Recent advances in the formu- 
lation of flexographic inks for 
vinyl film have made this a prac- 
tical method for the production of 
decorative films as wide as 72 
inches. The biggest problem was 
the high plasticizer content of 
most vinyl films, with consequent 
plasticizer migration tendencies. 
Since a_ successful flexographic 
ink must be of low viscosity and, 
generally, fairly high resin con- 
tent, it follows that the low- 
molecular-weight polymers best 
adapted to this requirement 
would most easily suffer tacki- 
ness due to plasticizer migration. 
Further, the resins which adhere 
to polyvinyl chloride film gener- 
ally are dissolved only by ke- 
tones, aromatics, or other strong 
solvents which are also very ac- 
tive in swelling the rubber plates 
and cylinders used in printing. 
By selection of suitable solvents 
and resins, these difficulties have 
been largely overcome and flexo- 
graphic printing of high quality 
is now possible on clean, not ex- 
cessively lubricated, PVC film. 
The plates used in flexographic 
printing are made of natural or 
synthetic rubber and have raised 
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Screw Driver and Chisel Handles, 
Knobs and Plastic Turnings 
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duce plastic handles to your 
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patterns. A rubber roll, partially 
immersed in the ink fountain, 
transfers ink to a fine screen- 
lined steel roller which, in turn, 
deposits a thin layer of ink on the 
printing plate which has been 
mounted on the plate roller by 
means of an adhesive. Inks, of 
course, must be rapid-drying. 
The potentially high printing 
speed of the flexographic process 
can be achieved only through the 
impingement of rapidly circulat- 
ing hot air on the printed plastics 
after each color is printed. Until 
recently, the make-up of printing 
rolls and plates limited flexo- 
graphic inks to the alcohol type. 
Recent developments, however, 
have made available solvent- 
resistant rubbers that permit 
printers to use universal inks 
based on stronger solvents. 


Valley printing 


Valley printing, also known as 
inlay printing, has only recently 
begun to enjoy wide use as a 
plastics decorating method. By 
adding a suitable auxiliary ink- 
furnishing unit to a conventional 
embossing machine, ink is applied 


to the high points of the emboss- 
ing roll and is, subsequently, de- 
posited in what become the valleys 
of the embossed plastic. The 
process opens a completely new 
area in plastics decorating by 
combining the effects of dimen- 
sion with color. The ink-furnish- 
ing equipment consists, usually, of 
a combination of rubber rolls, or 
steel and rubber rolls. In either 
case, a rubber roll is used to de- 
posit the ink on the embossing 
roll. 

Since the plastic is preheated 
prior to printing, it was felt, at 
one time, that only water-based 
inks would be satisfactory for 
valley printing. Several years of 
trouble-free experience with spe- 
cially formulated solvent-based 
inks have served to place the 
danger of fire in its proper per-~ 
spective. The solvents used in 
these inks, however, must not 
attack the rubber rolls. Solvent- 
based inks have been used suc- 
cessfully to print a large volume 
of vinyl and polyethylene film 
and sheeting. 

Each new valley-printed de- 
sign requires the preparation of a 


different embossing roll. Valley 
printing can, therefore, be eco- 
nomical only where the roll is 
used to produce a relatively large 
volume of printed film or sheet- 
ing. Many currently operated 
embossing units can be equipped 
to valley print. Most, but not all, 
embossing rolls are suitable for 
valley printing. 


Silk screen printing 


Silk screen printing ranges in 
complexity from simple hand 
methods to semi-automatic op- 
erations on all types of plastics. 
This printing method, in its basic 
form, involves laying a pattern 
of an insoluble material, in out- 
line, on a finely woven fabric, so 
that when ink is drawn across it, 
it is able to pass through the 
screen only in the desired areas. 
While the cost of screens for each 
new job is relatively small, the 
process itself does not allow rates 
of production comparable with 
methods of roller printing. Be- 
cause of low cost, however, 
smaller yardages can advantage- 
ously be printed by the silk 
screen method. Silk screen inks 
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3 new Sylvania coils give a new shine 
to vacuum metallizing quality 


Sylvania now brings you three big advances in vacuum 
metallizing coils —open-strand coils, aluminum core coils 
and copper-tipped coils. Each typifies Sylvania progress 
in this dynamic field. 

Open-strand coils are ideal where large loads of aluminum 
are required. The uniform stranding holds more molten 
aluminum, assures more efficient aluminizing. 
Aluminum core coils give proper initial wetting. They 
often completely eliminate the need for dry-run work in 
the vacuum chamber. Where dry runs are necessary, this 
greatly simplifies the aluminizing operation. 
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Copper-tipped coils provide a strong positive electrical 
contact between bus bar and coils when applications call 
for open-strand or aluminum core coils. Results—more 
uniform heat distribution between the coils, thus assuring 
longer coil life and better work coverage. 


Whatever your needs—ribbon filament coils, aluminum 
oxide coated coils, vertical basket aluminizing coils, as 
well as stranded wire—Sylvania quality materials add 
quality to your vacuum metallized coatings. Chemical 
& Metallurgical Division, Sylvania Electric Products Inc., 
Towanda, Pennsylvania. 
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Write on your business letterhead for our 28-page, fully illustrated catalog No. BM-3. 
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Makers of an endless variety of plastic 
products have them metal-finished for a 
tremendous, yet inexpensive, boost in sales 
appeal. 


Vacuum metallizing produces a perfect, 
gleaming metallic surface . . . a durable 
finish that resists humidity and abrasion, 
and will not tarnish. You can choose from 
a full range of colors, including chrome, 


gold, copper and brass. 


Any molded plastic article not larger than 
22” x 50” can be given the selling power 
of smooth, shining metal, by the improved 
Premier Process! Send us some samples 
of your products for metallizing . . . at 
no obligation. 


PREMIER VACUUM PROCESS CORPORATION 


58-81 55th Street « 


Maspeth, N.Y. ¢ 


EVergreen 6-4800 





are designed to dry relatively 
slowly in order that clogging of 
screens does not occur. Colors 
must be printed singly and sheets 
stacked for either forced-drying 
or air-drying, to avoid smudging. 
The silk screen method is em- 
ployed for producing low-volume 
specialty products and is in wide 
use for decorating such products 
as vinyl] inflatables (e.g., pools and 
various beach toys). 


Surface printing 

Surface printing is a rotary 
printing process using raised en- 
gravings and permitting applica- 
tion of up to twelve colors with- 
out drying between nips. Ink is 
furnished to each printing roll 
by a fabric-covered roll which 
is in turn supplied by a metal 
roll immersed in an ink foun- 
tain. The printing rolls are 
mounted around the circumfer- 
ence of a large drum on which 
the plastics film travels. The rel- 
atively slow rate of production 
and lack of demand for surface- 
printed plastics have tended to 
diminish its use as a method of 
decorating plastics. 


Transfer printing 

Transfer printing involves ap- 
plying a printed pattern, usually 
by gravure, to a carrier (gener- 
ally a special coated paper), and 
then transferring the print to a 
film. This is a very useful method 
of maintaining precise register in 
cases where the plastics to be 
printed is subject to severe dis- 
tortion either because of normal 
press tension or because of the 
solvent content of the inks used. 
The transfer-printing operation is 
usually accomplished by casting 
a plastics film on the printed 
carrier. The print releases from 
the paper, becoming an integral 
part of the film and bearing the 
exact pattern which is printed on 
the carrier. 

Transfer printing is not used 
very extensively in the plastics 
industry, its principal applications 
being in the decoration of various 
soft plastics films, one mil or less 
in thickness. 


Roll leaf stamping 

Another type of transfer print- 
ing generally used for decorating 
small plastics sheets is roll leaf 
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ECONOMICAL, EFFICIENT, 
EASY OPERATION 





Lupoline customers have found 
that only Lupoline equipment 
can give these desirable features. 
Two modern plants and a re- 
search laboratory have consist- 
ently provided Progressive Plas- 
tic goods manufacturers with the 
exacting results they demand. 
Lupoline also manufactures an 
improved new, complete line of 
Specially Formulated Double Ac- 
tion compounds for assured 
tumbling results. 
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For FAST, ECONOMICAL, EFFICIENT 
RESULTS, CHECK LUPOLINE FIRST. 


LUPOLINE 


AUTOMATIC POLISHING 
EQUIPMENT CORPORATION 
4510 Bullard Ave., Bronx, N.Y. 
FAirbanks 5-5858 


DECORATING FILM AND SHEETING 





stamping. Roll leaf is available 
in continuous rolls of varying 
widths. It is made by coating 
colored ink compositions on a 
non-adhesive carrier, usually cel- 
lophane. This process also in- 
volves the transfer of ink from 
a carrier to a plastic. The trans- 
fer in this case, however, is ef- 
fected by the application ofa 
raised heated steel design to the 
roll leaf when in intimate contact 
with plastics. Whereas transfer 
printing is designed for produc- 
tion of continuous rolls of printed 
plastics, roll leaf stamping can be 
used only to imprint patterns on 
a single sheet of plastics in each 
printing cycle. 


Spanishing 

Spanishing, a carry-over from 
leather finishing, is a method of 
depositing ink in the valleys of 
embossed plastics. This is done 
mechanically either by a wipe- 
roll machine or by a knife-on- 
blanket unit. In a few plants, 
hand-spanishing of _ specialty 
plastics products is also carried 
on. The process is a highly prac- 
tical procedure for producing 
two-tone effects in the limited 
number of applications in which 
design prohibits the use of valley 
printing. The use of spanishing 
is tending to diminish, because 
of the fact that valley-printing 
methods can produce the same 
effects in a single operation. 


Embossing processes 


The art of embossing is used 
to create depressions of a specific 
pattern in plastics film and sheet- 
ing in order to enhance the ap- 
pearance and acceptability of 
plastics for consumer products. 
The three principal methods of 
embossing are: 1) pressure em- 
bossing; 2) vacuum embossing; 
and 3) dielectric embossing. Pres- 
sure-embossing techniques are 
well-known in the plastics indus- 
try. Vacuum embossing and di- 
electric embossing are relatively 
new processes which are finding 
wider use as their arts improve. 


Pressure embossing 

Pressure embossing is accom- 
plished by both flat plate and 
rotary methods. Because of its 
relatively slow rate of produc- 
tion, plate embossing is generally 
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For PRODUCT DECO- 
RATION, TRIM or 
IDENTIFICATION... 
New Decor-Stik—metal- 
ized Mylar and vinyl com- 
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For NAMEPLATES... 
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Foil. No screws or bolts— 
easy to apply. 
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POINT-OF-SALE MA- 
TERIAL... New Window- 
Stik—produced on ace- 
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limited to short runs. The actual 
operation is performed in a hy- 
draulic press equipped with a 
heated platen, which is usually 
the upper platen. The engraved 
metal plate is clamped to this 
platen and is heated by it. When 
the sheets or continuous rolls of 
plastics are positioned in the 
press, either mechanically or 
manually, the lower platen forces 
the plastics against the pattern 
of the engraved plate. The ra- 
pidity with which the plastics 
take on the pattern of the en- 
graved plate depends on the tem- 
perature of operation and the 
gage of the plastics. The perma- 
nence of the embossing depends 
also on the temperature, pressure, 
dwell time, and engraving depth. 
Naturally, these factors vary with 
each type of plastic material to be 
embossed. 

The more widely used method 
of pressure embossing is roller 
embossing. The technique is sim- 
ilar in principle to plate emboss- 
7 uU L L | VA we Cc H EE Mm | c A L a ing except that the pattern is en- 

graved on the surface of a steel 

DIVISION OF SULLIVAN VARNISH COMPANY cylinder. This conversion permits 
410 NORTH HART STREET * CHICAGO 22, ILLINOIS | continuous operation and, thus, 
higher production rates. In rotary 

* embossing, the plastic is gener- 

For a mark of quality. ee ally preheated and is fed between 
the engraved roll and a rubber 

e pressure roll. The Durometer 

hardness of the rubber roll de- 

U Ss £ m t r qd R @] L L L EA is pends on the depth of the emboss- 
ing required. The depth of the 


HOT STAMPING FOIL FOR DECORATING PLASTICS embossing, the gage of the plas- 
tic, and its flow point, a gure 
1S OUR SPECIALTY! in determining the temperature 
e@ In-stock selection of roll leaf in a wide range 
of colors for all plastics. 
@ Complete selection for rubber die stamping; 
metal die stamping. 
@ Special leaf such as transparent colors for 
metallizing, plated metallics, non-fogging 
types, second-surface types, mylar based 
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and pressure required. Rapid 
cooling of the plastic is necessary 
to fix the impression permanent- 
ly. This is done by cooling the 
embossing roll internally and, in 
cases where the gage of the plas- 








types, etc. ic i ] b i th 
e A full line of equipment for stamping and ay _ pga Fe mY ee oe 
decorating. plastic with co water. Some 
Admiral’s devotion to quality stamping of plas- manufacturers of vinyl sheeting 


have found it economical to have 
their embossing units directly in 
line with the calender so that 
goods are embossed as they pass 
from the calender. 


tics assures you of exceptional uniformity, sharp 
definition, a mar and smear proof surface, good 
coverage and easy workability. 

In addition, Admiral will match and custom 
formulate colors to fit your most exacting needs. 
If you’re decorating or marking plastics and 
want a mark of quality—see Admiral. Write 
or phone today for brochure and samples. 


Vacuum embossing 
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Photo: cap and cover hot stamped 


The technique of vacuum em- 
with roll leaf by Admiral. 


bossing permits the embossing of 
" plastics much more deeply and 
d | H less expensively than possible by 

mural coated products inc. tench ties | preanure embossing. While frst 
Railroad Ave. « Hackensack, N.J. «© HU 9-7150 | and Pasadena, Calif. applied only to the embossing of 
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plastics sheets, the process u 
vacuum embossing has been de- 
veloped to permit the decoration 
of continuous rolls of plastics 
film or sheeting. In vacuum em- 
bossing, the material is first 
heated to its flow point by heaters 
within the unit. It is then drawn 
by means of vacuum against the 
mold which contains suitably 
positioned vacuum holes. As a 
result of the pressure exerted 
against the plastic, it takes the 
shape of the mold. Molds may be 
fabricated of such low-cost ma- 
terials as plaster of paris. Unique 
effects are also obtained by using 
textile fabrics as molds. Items 
produced by this technique in- 
clude applications ranging from 
place mats to acrylic outdoor ad- 
vertising signs. 

A major expansion in the use 
of vacuum-embossing techniques 
was made possible by the devel- 
opment of continuous, rotary vac- 
uum embossing. This has per- 
mitted a large increase in pro- 
duction rates and, as a result, has 
been applied with great success 
to thin-gage polyethylene film. 
In the rotary vacuum-embossing 
process, the embossing roll is en- 
graved in the reverse manner of 
a pressure embossing roll and is 
also drilled with vacuum holes. 
When the preheated plastic is 
passed over the chilled embossing 
roll, it is drawn against it, ac- 
quiring the pattern desired. A 
spray of cold water, applied im- 
mediately after embossing, serves 
to set the pattern. This additional 
cooling is especially necessary in 
the vacuum embossing of thin- 
gage plastics. Representative of 
the items produced by this meth- 
od are inexpensive, highly styled, 
polyethylene draperies and table- 
cloths. 


Dielectric embossing 
Dielectric embossing is a by- 
product of dielectric heat-sealing. 
A heat-sealing machine is de- 
signed to heat plastics by means 
of high-frequency electric cur- 
rent. The current causes the plas- 
tics to heat up only where con- 
tacted by steel jaws of the desired 
design, which the heat-sealing 
unit presses onto the plastics. 
Quilted products containing a 
variety of stuffing materials, as 
(Continued on p. 866) 
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Services to 


Industry —. important to you! 


Carroll’s more than 50 years of specialized 
services in sheet plastics can assist in solv- 
ing your design and production problems. 
Carroll services are rendered with infinite 
care and precision. 


Plastic Printing 
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Die Cutting 


Vacuum Forming 





We invite your inquiry 
for further information. 





J. B. CARROLL COMPANY 


Albany and Carroll Avenues 
Chicago 12, Illinois 
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Mechanical Cheeks now give you ACE HIGH QUALITY on all types 
Name Plates of screw machine, centerless ground parts 

Piates and special shapes .. . all colors . . . all materials. 





es Write, wire, phone for samples, prices and 
, ls bulletin listing stock items. Send 
Sirips Specifications or blueprints for prompt 
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corated molded parts for every purpose 


Select the decorative technique you wish for your injection-molded components 
... Andover can apply it to plastic parts molded to your design in one of our 
two modern plants. 

Andover is the leading specialist in producing high quality decorative 
plastic parts. Finishes for Andover-molded plastics include top-surface and 


u rear-surface vacuum metallizing, sprayed finishes, silk-screen and printed 
40 designs, and combinations of these. 
= Andover plastics engineers and die designers will accurately transfer your 


aesthetic designs into beautiful durable parts of all types in the size-range 
of 6 to 100 ounces. 





Let us have an Andover Plastics sales representative call at your convenience 
to show you samples of Andover decorative, functional and 3-dimensional 


plastic parts. 


ANDOVER, OHIO HOLLY SPRINGS, MISS. 


ied by nearly a quarter-century of 
ce, two large, modern plastics 
fants are geared to produce and decorate 
types of injection-molded plastic parts 
meet your production schedules. 




















19 molding presses from 6 to 100 
bes, vacuum- plating machines capable 
@ large volume production in both piece 
IZ ze and quantity, spray booths, fully 








atic conveyor systems, and hot foil 

Stamping equipment in all sizes, 

ef offers the experience of 25 years 
a leading custom injection molder. 









f in both top-surface and rear- 
face metallizing, Andover uses the 
it vacuum-plating equipment to apply 
metallic coatings. Organic finishes 
4@pplied by automatic and semi-auto- 
Spray equipment. 
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large as entire automobile door 
liner assemblies, are produced by 
this technique. The process is dis- 
continuous and operates on a 
definite time cycle which is de- 
termined by the voltage applied 
and the dwell time required to 
achieve a satisfactory weld. Suc- 
cessful production is possible only 
where the plastics and any print 
or coating applied to the plastics 
do not transmit electric current 
and hence permit arcing. Such 
arcing during the welding cycle 
can cause severe scorching of the 
plastics at the points of local cur- 
rent flow. Arcing is attributable 
to a wide variety of causes, among 
them high humidity and the use 
of a conductive printing ink in the 
area to be sealed. When an arc 
forms, it carbonizes the plastic 
film, producing a conductive path 
and then complete breakdown of 
the plastic. Obviously, weak or 
conductive spots in the plastic 
itself may also start this trouble. 
The ink pigments which are prin- 
cipally responsible for arcing 
troubles are carbon blacks and 
metallics (aluminum and bronze 
flakes). It has been found pos- 
sible, however, to formulate these 
materials so that electronic heat 
sealing of jet black, gold, and 
silver prints can now be accom- 
plished without arcing. 


Printing inks 


Inks are generally formulated 
to suit a specific plastic, printing 
method, and product application. 
The printer’s first concern is 
therefore his ink formulation. 
This must be considered from 
two aspects: 1) how the ink 
prints; and 2) how the print 
stands up on the plastics under 
subsequent manufacturing and 
actual use. Plastics inks are com- 
posed of blends of various syn- 
thetic resins, pigments, and sol- 
vents. Most plastics inks dry by 
evaporation of solvent. Ink sol- 
vents must be selected which will 
permit the inks to dry slightly 
faster than required by the speed 
of the printing operation. Through 
the use of retarding solvents, inks 
which are formulated properly 
can always be made to dry more 
slowly whereas inherent drying 
speed cannot be increased. A 
stream of rapidly flowing hot air 
passing over the printed plastics 
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can offer you this complete 
selection! A marking machine 
for every purpose...every plastic 











Illustration of Model AC-1 AIR OPERATED 
HOT PRESS STAMPING MACHINE 











Iustration of TAPERED PEN BARREL 
MARKING MACHINE 


MARKING AND IMPRINTING MACHINES 
@ for sheeting, rods and bar stocks 
@ for belting, tubing and coated wire 


@ for molded products—all types in all 
shapes 
With every purchase of an ACKERMAN GOULD 
marking machine there are 40 years of know 
how and experience to help you do a BETTER 
job. ACKERMAN GOULD machines are known 
for the quality results delivered in marking 
and decorating on all plastic materials. We 
specialize in the manufacture of small hot 
press marking machines with automatic work 
feeds, made simple to operate to give maxi- 
mum production and save time. If you have 
the production, we have the automatic feed, 
whether it be dial tables, hoppers or magazine 
feed. We supply all dies, fixtures and roll leaf 
necessary to give your product the individual 
look. Our experience with marking and deco- 
rating plastic and wire is available to you 
. brings us your problems for solution. 


Send for our new complete brochure 


ACKERMAN-GOULD C0., INC. 
10 Neil Court, P.0. Box 188, Oceanside, L.I., N.Y. 


Precision Machines for: 


marking . . . embossing . . . printing . . . decorating 
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it’s PEERLESS for 
Quality and Economy 


MANUFACTURE... when roll leaf is part of your product. 
Dials, Gauges, Rulers, etc. must be marked clearly and 
permanently. The Peerless Process of Roll Leaf Marking 
provides an easy, economical method. 


IDENTIFICATION ... speed up assembly operation... 
avoid mistakes. 
Small or large plastic parts and products, wiring, perfor- 
ated panels, numbered and lettered diagrams, etc. lend 
themselves to Peerless Roll Leaf Marking. 


LABELLING .. . lifetime protection for your trade name. 
A Peerless Roll Leaf ‘‘label'’ does not wear or rub off eas- 
ily because it is engraved into the surface of the material, 
forming a permanent, integral part of the product. 


DECORATION ... add distinction and buy-appeal fo your 
product. 
Monochrome or multicolor designs may be faithfully and 
permanently reproduced by the Peerless Process of Roll 
Leaf Marking. Submit your problem to us. 


The Peerless Process of Roll Leaf Marking produces engraved and embossed 
results at printing speeds, in a wide range of colors including gold and 
silver. Peerless manufactures its own marking machinery to meet your plant 
requirements. Write for a free useful sample of Peerless Roll Leaf Marking 
and a copy of Peerless Folder PL54. 


| PEERLESS ROLL LEAF CO. 


DIVISION OF HOWE SOUND COMPANY 





4511-4513 New York Ave., @ Union City, N. J. 
BOSTON © CHICAGO © Peerless Roll Leaf Division @ GANE BROS. & LANE, INC, 


ST. LOUIS @ LOS ANGELES @ SAN FRANCISCO @ LOUISVILLE @ MONTREAL @ LONDON, ENG. 
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will provide maximum flexibility 
and speed, particularly in multi- 
color gravure and flexographic 
printing. The temperature of the 
air is limited by the heat distor- 
tion point of the plastics. 


Laboratory tests 


There are no practical labora- 
tory tests for reliably determining 
printing performance except by 
actual printing trials on labora- 
tory equipment. In these trials, 
the printer determines the print- 
ing speed best suited to the spe- 
cific inks and plastics, as indicated 
by the cleanliness of printing and 
the feasibility of printing one 
color over another. Standard 
equipment, which has been gen- 
erally adopted in the industry, is 
available for performing labora- 
tory tests to approximate the per- 
formance of printed material 
under conditions of actual use. 

1) Light fastness: This test is 
usually performed using a stand- 
ard Fadeometer or weatherom- 
eter, sometimes supplemented by 
outdoor exposure data. Except 
possibly in the case of over-all 
pigmented coatings, the printer 
should not require greater light 
stability for his inks than the plas- 
tic itself demonstrates. 

2) Block resistance: The block 
resistance of an ink is a measure 
of the degree to which it will 
tackify under conditions of heat 
and pressure. 

The usual test for blocking is 
an accelerated one using elevated 
temperature and pressure. Prints 
are placed both face-to-face and 
face-to-block between smooth 
surfaces. The resulting sandwich 
is placed under a measured pres- 
sure in an oven of controlled tem- 
perature for a specified time. If 
a printed plastic is to be em- 
bossed, it is necessary for the 
block point of the print to be as 
high as possible so as to avoid 
pick-off of the print by the em- 
bossing roll. On the other hand, 
where clear plastic is to be lami- 
nated to a printed plastic, best 
results require that the block 
point of the ink be as low as prac- 
tical yet not interfere with the 
ink’s working properties. 

3) Crock resistance: The crock 
resistance of an ink is a measure 
of its ability to resist transfer of 
color to any surface in brief con- 
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COATINGS FOR FORMABLE SHEET STOCK 


BEE’s spray and screen coatings for 
A.B.S. type plastics are applied before 
or after hot forming. Typical in-use 
applications are the automotive dash 
panel shown above (a metallic color) 
and automotive interior components 
such as arm rests and center pillar post 
covers. These coatings now make prac- 
tical special metallic colors that could 
not be made or properly controlled 
when incorporating the color in the 
plastic. 

BEE’s N-625 spray coating is a 
highly durable, flexible, decorative 
coating which has excellent adhesion 


DECORATING OF 


With BEE’s patented acrylic-butyrate 
paint system for polystyrene moldings, 
the decorating of short-run, multi-color 
parts has actually become an attractive, 
economical proposition. Of primary 
importance, the quality of these coat- 
ings meets appliance industry stand- 
ards for adhesion, gloss, color and light 
stability and economy of application. 
Further indications of their abuse- 
ability is now a matter of record: Logo 
coatings are strutting down Main Street 
on women’s styrene shoe heels and run- 
ning up touchdowns on pro football 
helmets. 

The painting of neutral-colored or 
reprocessed plastic results in an imme- 
diate savings on material costs as com- 
pared with small-quantity purchases of 
special color materials. The wide color 
variety (including Bronzeless Golds 
and pigmented metallics which are dif- 
ficult to “mold in”), the production 
ease and color control possible with the 


NEW COATINGS 
SELECTOR 


An up-to-the-minute listing of BEE 
CHEMICAL COMPANY’s line of metalliz- 
ing, decorative, protective and func- 
tional coatings for spraying, dipping or 
flow coating; plas- 
tisol formulations 
and special pur- 
pose coatings are 
all detailed in 
BEE’s COATINGS 
SELECTOR. Fill in 
coupon to get a 
copy. 





to vinyl and tripolymer type substrata. 
It has excellent formability and clean- 
ability and possesses extreme scratch 
and scuff resistance. N-625 shows no 
loss of adhesion, color, gloss toughness, 
or flexibility after 100 hours at 100% 
rel. hum. at 100°F. 

BeeKolloid XR-485 as a clear or flat 
clear top dressing for application before 
hot forming provides the ultimate in a 
non-marring, wear resistant and non- 
cracking coating. 

Impressive cost savings can result 
when BEE CHEMICAL coatings are ap- 
plied over neutral or non-pigmented 


calendered sheet or plastisols to achieve 
the range of special colors normally 
required in automotive or similar appli- 
cations. 

These coatings, while specially 
developed by BEE for the automotive 
industry, can provide the same cost- 
saving, quality performance results in 
other products: e.g., appliances, busi- 
ness machines and sporting goods. 


The coupon will bring you additional 
test data on these materials and in-use 
application information. 


SHORT-RUN, SPECIAL COLOR MOLDINGS 


BEE system make this a production tool 
worth investigating by large and small 
molders alike. 

Significant additional advantages re- 
sult from the BEE system: elimination 
of the costs of color changes in press 
down-time and press purging and mate- 
rial wasteage encountered in rejects 
when starting a press run on a new 
color; the cost of storage space neces- 
sary to warehouse a variety of special- 
color styrene powders; the possible 
waste of special-color materials pur- 
chased over actual job requirements for 
anticipated reject volume. 

The BEE system has also found an 
ally in the designer torn between the 
high costs of achieving color variety 
and its desirability for maximum prod- 
uct appeal. 

Send for more facts on the subject of 
painting vs. molding in color, complete 
with comparisons on material volume 
and d application costs. 








An actual case in point: The high-impact styrene 
TV end caps shown here for a 17” portable 
were molded and decorated by G. Felsenthal 
& Sons, Inc., Chicago. The part was previously 
injection molded in the special colors required. 
Succeeding orders for smaller runs in the spe- 
cial colors made painting of neutral-colored 
stock desireable from an economical stand- 
point. The neutral-colored end cap is shown at 
left, the grey and tan special colors at right. 
The molder reports a 20% material cost savings 
on this part by painting with Logo R-222 as 
compared with molding in color. 





gies See ee ee eee 
1 [_] Send more information on coatings for formable sheet stock 

. [_] Send more data on painting of plastics 

1 [J Send BEE’s new COATINGS SELECTOR 

' Name Position 

{| Company 2 

| Street 

City Zone State 

l BEE CHEMICAL CO wedged 
| a — LOGO DIVISION ages i 
1 2700 East 170th Street, Lansing, Illinois * Phone GRanite : 
: GARDENA, CALIFORNIA . . 
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IN ANY 
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COLOR 














AIR rae 
POWERED race 
& 
° MODEL 
NO. 250 
ELECTRIC . 
HEATING HEAD DUAL 
ELECTRIC 
. SAFETY 
CONTROLS 
WELL 
ENGINEERED © 
— SEVERAL SIZES 


OTHER MODELS— 


“HERCULES Hot 
Stamping Presses 
mark small and 
large work in color. A 


“ACROLEAF PRESSES 


Perfectly functioning precision machines engineered and postures of high 
developed over a 24 year period by recognized “inventor- priced presses. 
engineers” with faith in the superiority of hot stamping in 

color, are offered by Acromark. MODEL 2AH Semi- 
Rich markings, that are a part of the marked product, Automatic Hot 
make the *ACROLEAF method a necessity for plastic **™»ine Prem. 
product manufacturers who work to a high standard of Mtr Driven. Dial 


Feed. Automatic 
quality. Send a sample to be marked the ACROLEAF way. Dwell. For high 
*U.S. Pat. or production. 

Copyright 


MODEL SAH Hot 
Stamping Machine 
for PERIPHERAL 
Marking. Highest 
precision for 
calibrating 


WRITE FOR CATALOG NO. 54-HS 





precision 
marking of 
round parts. 


OMARK COMPANY 


¥ 












THE ACR 


“The Original Marking 
Specialists’ 
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tact with the print. Crock resist- 
ance can be determined by means 
of the AATTC standard crock test 
which involves abrading a printed 
surface with another surface, 
which is usually a standard grade 
of textile fabric, for a specific 
number of times and at a fixed 
pressure. This determination is 
relative, thus requiring that the 
printer establish standards of 
crock resistance for himself as 
reference points. 

4) Bleeding resistance: The 
bleeding resistance of an ink is 
a measure of its ability to resist 
transfer of color into the printed 
substrate or to other surfaces as 
a result of prolonged and intimate 
contact. The tendency of an ink to 
bleed can be determined by an 
accelerated test using heat and 
pressure. (See test described un- 
der the discussion of block resist- 
ance, p. 868.) 

5) Abrasion resistance: A 
standard testing machine to de- 
termine relative abrasion resist- 
ance is the Taber Abraser. By 
means of this test equipment, 
abrasion resistance can be ex- 
pressed in terms of the number 
of cycles required to reach a spe- 
cific state of wear. 

6) Soap resistance: Numerous 
printed plastics products can be 
expected to come in contact with 
soap during their lifetime. The 
printer must be assured that his 
prints are alkali-fast. A simple 
test for this property involves im- 
mersion of the material in a 1% 
lye solution for 15 minutes. Re- 
tention of color can be judged by 
eye and will indicate the degree 
of soap fastness. 

7) Adhesion: An adhesion test 
method, other than the objected- 
to pressure-sensitive tape test 
commonly used in the packaging 
industry, which is indicative of 
both adhesion and toughness, is 
the “crinkle” test. In this proce- 
dure, printed plastic is grasped be- 
tween the thumbs and forefingers 
of both hands, allowing approxi- 
mately % in. clear material be- 
tween the hands. Relative adhe- 
sion of the ink to the plastic can 
be observed after the motion of 
both hands in opposite directions 
for a given number of cycles 
wrinkles the film. Simple mechan- 
ical devices have also been devel- 
oped to perform this test. 


FABRICATING AND FINISHING 


—_—~s lL CTS )hlC< wy 
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World Wide Manufa ae 
and Distributors of 
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i 


SHEET - ROD + TUBE 


Gi [-vo| a Ge) fo) a 


Immediate Shipment from Stock 


INDUSTRIAL 
FORMICA 


Parts and electrical insulators fabricated to 
specifications from any material you select 


Suppliers of the following plastic materials 











Nylon Polyethylene Lucite 
Phenolic Polystyrene Rexolite 
Teflon Fibre Catalin 
Acetate Mycalex Tensilite 
Kel-F Hard Rubber Casein @ ww P 
Delrin Plexiglas Lexan 


Send for prices, information and catalog 


2232 West Armitage Ave., Chicago, Ill. CApital 7-0300 


COLONIAL KOLONITE COMPANY 
COLONIAL KOLONITE CORPORATION OF WISCONSIN 
285 Pharr Road N.E., Atlanta 5, Georgia 12300 W. Adler Lane, Milwaukee 13, Wis. 
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HEAT SEAL 
Delrin, Nylon 


Polyethylene, Polypropylene 
All Thermoplastic Materials 


Seal up to 2,500 pieces an hour, auto- 
matically without adhesives. A permanent 
seal for parts and products of all thermo- 
plastic materials, of widely varying shapes 
and sizes. 


COSOMATIC SEALERS 


Vertical, Standard, Rotary with or without 
Automatic Feed: all Cosomatic Sealing 
Machines have been thoroughly proved to 
attain high production at low cost. 





VERTICAL 

SEALER 
STANDARD 
SEALER 

ROTARY 

SEALER 

WITH 

AUTOMATIC 

FEED 





Send Part or Drawing for Sealing or Printing. 





Oo000 


AUTOMATED 
Printing on Objects 


oo 








fe) 
> © . e 
5 Up to 5 in. Thick, 12 in. Wide 
Oo 
0 4,000 to 30,000 Pieces an Hour 
. 
° 1, 2, or 3 Colors, Simultaneously 
° The Cosomatic Rotary Printer prints open 
1) end containers and similar pieces at 
© 4,000 pieces an hour. Openings may 
. be straight, tapered, flared, flanged. 
Oo Flexographic inks only. Flat bed printing 
oO with letterpress or Flexographic inks. 
oO 30,000 pieces an hour on some jobs. 
Oo Objects may be up to 5 in. thick and 
© Flat Bed Printer 12 in. wide, in widely varying sizes 
© for Flexographic Inks and shapes. 
oO 
Are specialized for objects only. 
2 COSOMATIC PRINTERS + spss cet ollgy anima 
oO 7 sin High Speed 
o Automated 
a Rotary 
O Printer 
ros High Speed 
Oo Automated 
o Flat Bed 
o Printer 








We will analyze and make recommendations. 


COSOM ENGINEERING CORPORATION 


DEPT. E, 6030 WAYZATA BLVD., MINNEAPOLIS 16, MINN. 



















® BALLS®@ 
UNLIMITED 


FOR UNLIMITED APPLICATIONS 
IN FIELDS UNLIMITED 


ACRYLICS, CELLULOSICS, POLYSTYRENE, 
POLYETHYLENE, NYLONS, TEFLON®, 
LEXAN®, WOOD, STYROFOAM®. 


























(won METALLIC BALLS ore used for a 
great variety of things such as check 
valves, ball bearings, rollers, detents, 
etc., as well as many uses in the chemical 
field. If you have a need, we are 
equipped to make balls from 1/16” 
dia. up to 1” dia. in quantity. Sam- 
ples of many sizes in a range of 
materials are available. 


We make balls 
for all Roll-on 
Applicators. If a 
non-metallic ball 
is the answer to 
your problem, 
we are at your 
service. 


We can also supply smal! turnings of cylin- 
drical shapes formed from round rods and 
tubes for all types of applications. Range of 
sizes is from Ve" to 1” diameter and up te 


7” long. We hold tolerances of .002 on 
Kass and .005 on wood, plus or minus. 














If a plastic ball will make it better. . . 
ORANGE can make it best?! PLASTIC BALL DIVISION 


ORANGE PRODUCTS, wc. 


554 MITCHELL ST., ORANGE, NEW JERSEY 
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e Finest Fabricating of Plastic Materials e 


ENGINEERED 


PLASTICS 


largest diversified plastic stock in the South 
Engineered Plastics serves many of the 


Rods, Sheets, 
Tube Film in Large 
Diversified Stocks 


Phenolics 


country's largest electrical, electronic, ane @ 
aircraft, paper, machinery, missile, tex- a 
tile and furniture manufacturers with ir 
custom-fabricated components. Our rep- } shy 
utation is based on fine technical serv- a 
Polyester 


ice for design, development and appili- 
cation .. . excellent production facilities 
for volume output of precision parts, 
complete stocks for fast, friendly serv 
ice. We provide quality, versatility and 
delivery at truly competitive prices. 
Write, wire, or telephone us foday and 


let us give you the details! 
The Mark of Superior Plastic Service 


“Serving in order to sell again” 


” Pysbinr G 


INCORPORATED 


Gibsonville, North Carolina 
Phone: 2411-2421 + Bell TWX 
Gibsonville, N.C., 543. 








Fine Fabrication 


Precision Machine Parts 
Forming 

Die Cutting 

Engraving 

Sereen Printing 
Prototypes & 
Assemblies: 
plastic / metals 


Plastic Protective 
Coatings 


Whirlclad ® 
Finishing Process 
Corvel Fusion Bond 
Finishes ® 
Cellulosics 

Vinyl 

Epoxy 


Nylon 

Polyethylene 

K-51 

Licensee— 

Polymer Processes, Ine 
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What'll ic be? Regular strand? Open strand? Aluminum 
core strand? Vertical coil? Basket coil? Horizontal coil? 
Maybe making the choice has never left you stranded. 
But if it bas, you'll be glad to know that General Electric 
makes ‘em all—and all with “Long Grain’’ Tungsten for 
extra high ductility. We keep many coil types and designs 
in stock—ready for same-day shipments. 


The right G-E Tungsten Wire or Finished Coils can 
give you more “‘shots per dollar’, smoother, more 
uniform wetting, more tungsten surface area, better 
capillary action, less “balling up’’ of aluminum, fewer 


hot spots, and more uniform heat distribution. 


FREE BROCHURE. Here's the most factual publi- 
cation of its kind we've ever offered. It’s new, informative, 


and free. The name: ‘How Tungsten Is Used In Vacuum 


Metallizing”’. Chances are you'll find the answer to any 








a 


coil problem right in these pages. If not, free technical 
help is also available. Either way, mail this coupon today! 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 














r ee Lt ae ee ee 
| General Electric Co., Lamp Metals and Components Dept. | 
| 21800 Tungsten Road, Cleveland 17, Ohio | 
| Please send me, without obligation, your big free brochure on | 
| the use of tungsten in vacuum metallizing. | 
| ! 
| NAME | 
. COMPANY. _— . 
| ADDRESS se 
CITY ZONE STATE 
| (In Canada, write: General Electric Co., Ltd., Component Sales, | 
| 221 Dufferin Street, Toronto 3, Ontario.) | 
Oo eee cee ee ce ce ce ee ee ee oe ee ee ee oe oe ee ee ea a ew aw and 
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A REMARKABLE ADDITION 
TO THE MOST 

COMPLETE LINE OF FOILS 
FOR STAMPING ON PLASTICS 


Gy — 











A remarkable imitation gold leaf with the brilliance 
of genuine gold. LUSTROFOIL is non-tarnishing and 
non-fading. In addition LUSTROFOIL provides abso- 
lute color stability, finer definition and maximum 
workability. 














LUSTROGOLD 


on a mylar carrier 


LUSTRALUM 


An aluminum foil of un- 


The new genuine gold 
leaf with metallic bril- 
liance and classic gold 
color that surpass con- 
ventional gold leafs. its 


matched brilliance and 
extremely fine definition 
with superior workability 
and coverage. 








special protective film 
guards ggainst abrasion. 


BRONZE & 
ALUMINUM 


Where economy is the 
prime consideration, Gen- 
eral offers bronze and 
aluminum foils of highest 
quality. 





PIGMENTS 


General offers the most 
complete line of pigment 
colors for use on every 
surface. 





FREE SAMPLES & ILLUSTRATED 


LITERATURE AVAILABLE ON 
REQUEST 





IMMEDIATE DELIVERY and service from 
warehouses in ana cities coast-to-coast. 


a 
«PRT 8 
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WILSON PORTABLE 
PNEUMATIC TOOLS 


=—— 


HORIZONTAL GRINDERS DIE GRINDERS 








VERTICAL GRINDERS DRILLS 





Lightweight+Powerful*Compact 


All Wilson portable pneumatic production tools are de- 
signed for easy handling. These lightweight, compact 
tools are production time savers on a wide range of work. 
Catalog PT-58 gives all the facts. Write for your copy. 


Twe0s 

THOMAS C. WILSON, INC. 
21-11 44th Avenue, Long Island City 1, New York 

=) em tee ele) See) a -) eae ee fe) 1 4 
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re i -m Cc a f= C nA your Decorating job 


We are able to do each part by 
the process that's best, because 


We have them all— 


Spray Painting with Masking 
Contact Filling 
Mechanical Wiping 
Screen Painting 


Roller Coating 









Rotation of the part, used 
on the Fin-E-Co Roto- 
Sprayer, is efficient for 
decorating a wide variety 
of parts. 


Oscillating Guns, 
Swinging Guns and 
Reciprocating Guns 
are used on other Fin- 
E-Co machines. 


In addition to all types of painting machines, the 
Fin-E-Co line includes— 
Painting Fixtures Roller Coaters 
Screen Painting Equipment 
Spray Masks Vacuum Plating Racks 
Mask Washers Paint Wiping Machines 


Hundreds of SPECIALS 


Here are just two examples 
of how our engineering has 
solved hundreds of unusual 
problems: 


Special machine that stripes 
a box-shaped part in several 
planes. 










Painting machine 
with multiple-spin- 
dle riser rods. 


for Lower Cost 





FIND OUT if you can make big savings 
with better tooling— as these did: 


3 colors very accurately. Saving 83% of previous deco- 


Production up from 55 to 300 per man-hour, applying | 
rating cost, with Fin-E-Co RotoSprayer. 


Another saving with same machine— 


45 parts per man-hour raised to 320, by combining two 
paint operations, and better tooling throughout. 


343% bigger production— 70 increased to 240 per 
man-hour, spraying large projector housings with special 
machine we designed for the job. 


Striping 5,000 parts an hour instead of 700 with the 
previous tooling, using a special Fin-E-Co Roller Coater. 


And MANY MORE 


Maybe you can make as big a gain, using— 
STANDARD FIN-E-CO equipment. You'll see such 
a variety of decorating techniques you can use with stand- 


ard Fin-E-Co machines, that one of these may be just 
right. See the Fin-E-Co catalog. 

SPECIAL FIN-E-CO machine may be most economi- 
cal. For long runs, it sometimes pays to develop new 
mechanical features, combining with the sound basic 
techniques we have perfected in our standard machines. 

Hundreds of such Fin-E-Co specials have been de- 
signed and built— every one with definitely guaranteed 
production, 

Send us a sample part, or drawings. Get our suggestion 
for the most efficient decorating— cost of tooling— and 
definite guarantee of production that you will get. 

No charge for this. The engineering service given our 
customers has been an important factor in our company’s 
growth. 


FINISH ENGINEERING CO., Inc. 
921 Greengarden Road, Erie, Pa., Ph. GL 5-4478 
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VACUUM 
METALLIZERS! 


This LABEL takes 
the Guesswork 
Out of Metallizing 


—the World Over! 


VACUUM 
METALLIZING — 
COATINGS — 





We offer a complete line of specialized vacuum 
coatings and Dy-Dips for the Metallizing of all 
surfaces. Our modern, completely-equipped lab- 
oratory facilities are available for the preparation 
of metalized samples to meet your specifications. 
Our consultation services, covering engineering, 
trouble-shooting and plant layout, are yours on 
request. 


Vernon Specialties, Inc. 


No. Tarrytown, New York 
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Quick, easy way 
to fill-in designs 
or markings 
with permanent 
color . . 


Here’s the clean, low-cost, wipe-on 
way to color engraved, or intaglio de- 
signs or markings. Just rub on Lacquer- 
Stik, wipe off excess and the job is done. 
No drying time; handle pieces immediately. 
Colors are permanent, will withstand tem- a) 
peratures to 500°F. No spatter; no messy 
brushes; always ready for instant use. 

For h and dati as to type and color i BS 
suited for your needs, send sample parts for testing. Parts 


will be returned with recommendation. No obligation for 
this service. 





Your choice of a variety of rich colors 


Write on company letterhead for sample 


Po LAKE CHEMICAL CO. 
3087 W. Carroll Ave., Chicago 12, Ill. 

HOW TO ENGRAVE PANELS and SIGNS 

TO 30” WIDE by any length... 


use the LOW COST 














precision built 


PREIS-PANTO 
2D-4 
ENGRAVING 
MACHINE 


It does the work of 
larger machines, 
costing much more. 


e Pantograph is graduated with reductions from 1:1 
to 100:1 and will reduce to any size to infinity 


e Pantograph and Spindle link joints equipped with 
precision ball bearings throughout 


e Precision ball bearing cutter spindle 


e Collet capacity from 1/10” to 1/4" and standard 
taper shank cutters 


e Six spindle speeds—5,000 to 14,000 rpm 
e All jeed-screw dials graduated in .001” 
e Quick action drill attachment available 
TRADE MARK 
Write for complete details and prices. 
For immediate attention write directly to manufacturer below. 
MPA NT 24 Ask for nearest representative. 





H. P. PREIS ENGRAVING MACHINE CO. 


646 U.S. Highway 22, Hillside, N. J. 





Breakthrough! 


New kind of stretchable decorative ‘‘foil’’ successfully used in molding deep-draw melamine pitchers, cups and 
industrial items—New ‘“‘foils’’ also successful in reproducing full-color, black and white photographs. Develop- 
, ments open an exciting new era for melamine, urea products, and even combinations with certain phenolics. 


Ornapress A. G. of Switzerland, pioneer in the development of melamine decorative ‘‘foils’’ for dinnerware, and 
perfecter of the deep-draw process, has now successfully employed a new type of stretchable ‘‘foil’’ in the molding 
of deep-draw pitchers, beer mugs, ash trays, cups, dials and a host of industrial products. Additionally, Ornapress 
and Fairhaven Properties Corporation—in a joint collaboration based on pooling of patents and know-how—have 
reproduced in ‘‘foils’’, full-color photographs for molding into various items. They have also discovered an eco- 
nomical means of reproducing black and white photographs for molding into plaques, hot plates, souvenir, and 
many other products. The implications of these developments are literally breath-taking. They promise veritable 
revolutions in the manufacture and sale of ‘‘foil’’ decorated tableware, souvenirs, signs and industrial items. 
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Argentina Brazil Finland Israel South Africa 
Plasticos Argentina ORNAMIN -Plasticos Sarvis O.Y., Tampere * Tamah, Mishmar Haemek * Luminescent, 
Buenos Aires Sao Paulo France Italy Johannesburg 
FAPI, Buenos Aires Canada Ornafrance, Annecy SAMPA, Borgomanero Spain 
d Reehieatie Plastomer, Barrie Plastorex Annecy Japan * IBERIA, Barcelona 
Germany TOYO KOATSU, Tokyo Sweden 
r r , 
British Plastics, Hawthorn Egypt > Con ORNAMIN G.m.b.H., Pp , * Roerstrand, Lidképing 
Austria Minden PLASTO L Yugoslavia 
Schmidberger A.G., Vienna England ORNAMIN-Presswerk, agian * ME-BA, Zagreb 
: ORNAMIN (U.K.), Minden Portugal : 
Belgium Northampton Presswerk Kéngen, LUSO SINTETICA, molding 
Cogébi S.A., Lot-lez-Bruxelles Craxfords. London Kéngen Lisbon foils production 
Gerechtigkeitsgasse 25, Zurich, Switzerland 
low. 
Owner of Ornamin decorating processes and patents. 
same : 
« MiFoils production. Molding. Molds manufacture. 


American Ornapress Corp., 55 Liberty St., New York, N. Y.; U. S. Representatives 
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SERVING INDUSTRY 





HASTINGS 


a complete line of 


YEARS _....THRU 
CUSTOM PLASTICS FABRICATION 





| SKILLED TECHNICIANS 
roll teaf for hot PEVERSATILE PLANT 
press stamping By LAMINATED PLAQUES 
Le P.O.P. SIGNS 
LB CALCULATORS 
Hastings — America’s oldest manufac- LB SLIDE RULES 
turers of leaf and foil offers a ey NOVELTIES 
complete line of Genuine Gold Roll Leaf, by EXECUTIVE GIFTS 
a full range of Bright Imitation Gold - otc aparten 
and pooner vos _ _ ror a ch Se TRANSPARENT CASES 
most comp ete line of standard an ME ADHESIVE PRODUCTS 
special Pigment Colors, both gloss TB ADVERTISING AND MERCHANDISING AIDS 
and flat finish. ae NAMEPLATES 
LB DIALS 
YOUR PROBLEMS ARE OUR |B CALIBRATED SCALES 
SUSINGSS PLASTIC PRINTING LETTERPRESS DIE CUTTING 
With three generations of experi- je grin eagle on — 
ence, Hastings will give your foil HEAT SEALING ea see FORMING 
problems full and prompt atten- 


tion. We specialize in working out 
special colors and formulations for 
trouble-free hot stamping on any 
plastic. 


™ SILLCOCKS-MILLER CO. 


18 W. PARKER AVE. MAPLEWOOD, NEW JERSEY 





WRITE FOR FREE SAMPLES 





Generous working samples are 
yours for the asking. Try them 
on your own equipment under 


actual production conditions. HOW TO WELD PLASTICS 











Use the coupon or write, giving 
full information so we 


can 
send you correct sample. 














QUICKLY a2, 
SAFELY / 
ECONOMICALLY , / 


HASTINGS 
&@ co., Inc. 


‘ 
2314 Market Street, 


Phila. 1, Pa. Seome 


Send 


















with a high-speed, auto-feed 
_inch wide samples of ___ 
_ SEELYE ELECTRIC PLASTIC WELDER 
to be stamped on eat 
Please specify exact type of plastic Butt welds... lap welds ... curved 
Name of press _ welds ...as pictured in border, are Model PVS Welder 
easy to make with the Seelye Elec- Welder gir hose 
with valve cord 
air, mechanical, hand operated tric Plastic Welder. It welds most “ Waceud thas 
automatic brass die, rubber die thermoplastics, including plasti- "rod t 
feed tip 
fine lines & letters solids both cized vinyl tank linings, unplasti- twe 40 # 
cized rigid polyvinyl chloride and ments, #4 round tip 
Back (2nd surface) stamping yes, no polyethylene. Speeds average 48 Needs volt A.C 
: a : ‘ ed and compressed air 
per minute on simple flat or curved <p seuane, a 
NAME—___ a surfaces. Temperature choice. 14°; weight 14 oz 
P a - Gvaranteedquoality 
FIRM NAME—— - . Write for Literature and Prices 
ADDRESS ——— = — 











CITY 








SEELYE CRAFTSMEN, INC. 


986 CENTRAL AVE. MINNEAPOLIS 13, MINN. 
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60” x 30” DIE PRESSES 
up to 8” High Form Cutting 


50” x 25” DIE PRESSES 


UTTING 


IS OUR BUSINESS 


Specialists in 
custom cutting 


Ni 


e LATEST plastic to 
TECHNIQUES seiatiaal 
| — 
* COMPLETE eee 
FACILITIES sheet or vacuum 
formed. 


Our technical dept. 
invites your in- 


quiries on any plas-  ~ 
tic cutting prob- 
lems. 
s 2 


29 West Fourth St. 
New York 12, N.Y. 
SPring 7-3051 











ive 





‘STAMPING 


UNIVERSAL LUSTER LEAF 


.. for your decorating needs. We produce it to meet your 
exact specifications. Newer and better matched colors. 
Newer and better carriers. imitation Gold and Silver, Pig- 
ment and Metallic Colors — for all plastics. Can supply 
widths from %” up to 25” and lengths up to 1000 feet. 
Samples and quotations on request, without obligation. 
Please send sample of material to be stamped. 






A Quarter Century of prompt 


personalized service and delivery. 


¥ LABORATORIES, INC. 


125 Bergenline Ave., Westwood, N.J., 
NOrth 4-7510 


Midwest Rep: Robert 0. Bardon, Co., 9505 Montgomery Rd., Cincinnati 42, Ohic 
TW-1-7400 





Manufacturers of Universal Luster Leaf 














For Precision Hot Stamping 


AIR OPERATED 


DIRECT THRUST 


WEBER PRESSES 


Weber—the first name in pneumatic hot stamping ma- 
chines—makes the only* foil leaf marking presses with air 


operated direct thrust. The construction of Weber Presses 
WE s.0: 





NO CAMS NO TOGGLES 
guarantees consistent, dependable results regardless of 
minor variations in molded or vacuum formed parts. 

Leading Molders use Weber Hot Stamping Presses with 
type, or flat or curved dies, for flat, curved and irregular 
surfaces. Die areas to fit all requirements. 


Model T-PEA Twin a 
der pneumatic electroair op- 
eration for large parts up to 
6” x 30”, or larger. Adjust- 
able table height. Manual, 
pneumatic, or electroair feed. 
Fully direct thrust. Em- 
bosses too. 





Model H-EAI Popular pneumatic 
electroair press for light parts of 
plastics or other materials. Index 
model for knobs or similar pieces. 
Platform model for flat or irregular 
shapes. Also, 4-post direct thrust 
model for larger parts. 


Model 6-EA. For marking large parts, either molded 
or vacuum formed. Built in all widths and depths 
with no limit on height or depth between posts. 
Weber four-post open frame construction and direct 
thrust air operation assure precision decorating even 
when parts are not uniform. 


These are a few of many Weber Press constructions. 
Write today, including a sample part or drawing, and pro- 
duction requirements, Remember, every piece of Weber 
Hot Stamping Equipment is guaranteed as to quality and 
performance. 


*all presses fluid operated with air feeds covered by U.S. Patents 


Weber Hot Stamping Equipment Co. 


HICAGO 
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From NRC... 
A Major Step Forward in Vacuum Coating 


NRC Equipment announces the first real 
improvement in vacuum coating equipment in 


three years .. . The Model 3156. 


Here are the quick facts. Its new 32” diffusion 
pumping system provides twice the capacity of 
earlier models gives shorter cycle times. A new 
automatic control panel simplifies operation and 
reduces labor costs, keeps cycles to a minimum. 
Other features include the exclusive NRC 
Planetary Jig which permits the use of nine 16” 
stations or five 22” stations. 


Results: A new high in production . . . 100,000 
to 150,000 square inches of coating area per hour. 
Plus, improved quality, more coating flexibility 


. and lowest possible over-all coating costs! 





NRC Equipment ...One Stop Source for Vacuum Coating 


NRC offers the world’s most extensive selection of 
vacuum coaters backed by twenty years experience in 
building and operating vacuum coating equipment. 

Free counselling service is available to help you get 
the greatest value from vacuum coating techniques. 

Call or write for complete details of specific models 
of NRC Vacuum Coaters, for technical assistance, or 
for introductory information on coating. 


NRC 


EQUIPMENT 
CORPORATION 


— 


A Subsidiary of National 
Research Corporation 
Dept. MP-A, 160 Charlemont St 
Newton 61, Mass. 


NRC Model 3142 24” Vacuum Coater 


—_— 
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and EXCLUSIVE 
formulations for 


Curb static electricity troubles with 
plastic materials. Light applications 
on plastic packaging and bags mini- 
mizes dangerous static that causes $30 a Doz. (spray) 





$3 a Can 





plastic to adhere to children’s faces. 


Applied to machinery, this original, $15 a Gal. (Avia) 


registered anti-static preventive eliminates static disturb- 
ances in manufacturing operations. Ideal wherever de- 
signs are placed on plastic by printing or painting. Pre- 
vents smearing caused by static attraction. Continued use 
is accumulative, reducing the frequency of static evidence. 
Mail coupon for full details. MAIL COUPON TODAY! 






Send the following (please check): 
(_] Free Literature(_JOne case of spray cans@$30 
(J)One spray can $3(_JOne bulk gallon @ $15 


a menapmmneniinignennanginupnnasiaianatiinsininiteiineniiaints 


Company __ 
Address 














City State 


Used By Hundreds Of Leading Plants 
























plastic products... 


Rondolph experience and research have created spray 
lacquer coatings equal to every problem presented by the 
plastic surface. Particularly, adhesion and the tendency to 
craze. 


Small wonder then that manufacturers of plastic prod- 
ucts turn to Randolph for finishes that work miracles in 
decorative color contrasts. Each coating is a special cre- 
ation—the uniquely and exclusively right coating. It is proved 
so by Randolph's technical skill, meticulous testing and actual 
performance—and by the powerful new lift it gives to your 
sales results. 





Other good reasons for using Randolph coatings for 
plastic are — availability in a rainbow-bright variety of 
colors, and prompt delivery. 

if you're fretted by a plastic coating problem—OR 
ANY FINISHING PROBLEM—let Randolph's technicians help 
you. Write us today! 





Randolph prooucts COMPANY 


CARLSTADT NEW JERSEY 
* ENAMELS #¢ DOPES #¢ THINNERS 





TRY 

THE 

SWIFT % 
WAY 





To Exciting New Sales Appeal 
In Any Plastic Product 

















Why not use Swift genuine and imitation 
gold, silver and assorted colors 
hot stamped on your product? Swift 
specializes in this sure-fire way to build into 
plastics new beauty, excitement, 
impact and outstanding brand identification. 
Find out now how Swift roll leaf products 
stamp cleaner—eliminate need for cleaning. 
Swift technical know-how and experience 
are your assurance of uniform quality, shade, 


brilliance and permanence. 


FREE SAMPLE upon request from 
nearest branch office. Call or write today! 


M. SWIFT & SONS, INC. 


Established 1887 
Ten Love Lane - Hartford 1, Conn. 


NEW YORK « CHICAGO « ST. LOUIS « LOS ANGELES 
COLUMBUS, OHIO « MONTREAL, CANADA e¢ BRUSSELS, BELGIUM 





Finish Plastic Products 
AUTOMATICALLY — With 
Either One or Both of These 


NASH 


Rotary Finishers 


? : Flash Lathe 
No. 103 


An automotic muiti- 
spindle Rotary Finisher 
that performs ALL these 
operations: 





@ DE-FLASHES 
@ BUFFS 
@ POLISHES 
@ ABRADES 
@ GROOVES 
@ TRIMS @ CRIMPS 
@ GRINDS 


Accommodates = circular 
moldings up to 4.” in 
diameter, 8” in height. 
Continuous and inier- 
mittent operation. 











Remove 
FLASH 
Faster... 


From Melamine 
Dinner Ware 


ROTARY EDGER No. 116 


Perfect finish—12 to 36 pieces per 
minute. 3” to 11” die moldings. 
Fast, automatic, accurate. Edges 
finished by final buffing belt. 












WRITE for complete Bulletins covering NASH 
No. 193 Flash Lathe and No. 116 Rotary 


Company, Incorporated 


129 Jackson Street, Oshkosh, Wis. 
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Manufacturing Co., Inc. 
Farrel-Birmingham Co., Inc.. 1062, 1063 
Henschel-Werke GmbH ....... 1066D 
National Engineering Company, 

Simpson Mix-Muller Division .. 1146 
Reliable Rubber & Plastic Ma- 

ee a ee 1091 


MOLD MAKING EQUIPMENT 

Engis Equipment Company ...... 1035 
MOLD MAKING MATERIALS 

Devcon Corporation 
MOLDS, BASES, PLATERS, ETC. 
Adco Engineering & Mfg. Co., Inc. 1022 


Akron Presform Mold Co., The ... 917 
Custom Engineering Co. ........ 1040 
MOTORS 


General Electric Co., Direct Current 
Motor & Generator Dept. . 1133-1136 

Reliance Electric and Eng. Co. ... 1059 

OVENS & DRYERS 

Acme Machinery & Mfg. Co., Inc. . 1040 


Blue, E. B., Company ........... 1006 
Brosites Machine Company Inc. .. 1120 
Despatch Oven Co. ........%.... 1132 
Goulding Mfg. Co. ............. 1142 
Industrial Ovens, Inc. ........... 1074 
Lydon Bros., Inc. ...........+00- 1145 


Scott Testers, Inc. .... 1143 


Whitlock Associates Inc. ......... 1139 

PACKAGING MACHINES 

Comet Industries ............... 1064 

Conopac Corporation, Division of 
Roto-American Corp. ......... 914A 


Hamac-Hansella Maschinen GmbH 1043 
PLANT HEATING & AIR 
CONDITIONING 

Application Engineering Corp. ... 1132 
PREFORMING MACHINES 

Aust & Schuttler U. Co. ......... 


904 
B. I. P. Engineering Ltd. ... 1038, 1039 
Bonnot Company, The, Special 


Machinery Division ........... 1117 
Logan Hydraulics, Inc. .......... 1060 
Stokes, F. J., Corporation, Plastics 

Equipment Division ..... 1031-1034 


Thermatron Electronics Division of 
Weamean: @ GIRGS 6. duce cccce . 1042 
PREHEATING EQUIPMENT 
Fuji Electronic Industrial Co., Inc. 1094 
PREPLASTICIZING UNITS 
Farrel-Birmingham Co., Inc.. 1062, 1063 
Hydraulic Press Mfg. Co., The, A 
Division of Koehring Co. . 1068, 1069 
PAR I, winnie cae ncs sce es 1073 
Watson-Stillman Press Division, 
Farrel-Birmingham Co., Inc.. 
PRESSES FOR REINFORCED 
PLASTICS 


American St 


930, 931 


eel Foundries, 


Elmes/King Division ......... 921 
M & N Modern Hydraulic Press Co. 916 
Taccone Corporation ...........- 894 
PRINTING PRESSES 
Faeco Machine Co., Inc. ........ 1090 
Lembo Machine Works, Inc. ..... 915 
Liberty Machine Co., Inc. ...... 1016 


PRINTING EQUIPMENT 

Essex Plastic Machinery Co., Inc. . 1015 
PYROMETERS 

Acme Machinery & Mfg. Co., Inc. . 1040 


Cambridge Instrument Co., Inc. .. 1122 
Pyrometer Instrument Co., Inc. ... 1115 
Pyrometer Service Co., Inc. ...... 1120 
Thermo Electric Co., Inc. ........ 1145 


REPAIR SERVICES 

Adco Engineering & Mfg. Co., Inc. 1022 
ROTATIONAL COATING AND 
MOLDING MACHINES 

Akron Presform Mold Co., The .... 917 
SCREENS 


Williams, George A., & Son ...... 1092 
SHEARS, CUTTERS AND SAWS 
Gomme Mile. Cay ccc cccsccwcs 1142 
Judelshon, Oscar I., Inc. ......... 1114 
Lynch Corporation, Plastic Ma- 

chinery Division ........ 1050, 1051 
Progressive Machine Co., Inc. .... 1118 
Williams-White & Co. ........... 1037 
SLITTERS, SHEETERS, AND 
REWINDERS 
Appleton Machine Company ..... 1067 
Cameron Machine Company ..... 888 


Dusenbery, John, Co., Inc. 
Essex Plastic Machinery Co., Inc. . 1015 
Counties Mie, Co. 0... ccccccs 1142 


Judelshon, Oscar I., Inc. ......... 1114 
Liberty Machine Co., Inc. ....... 1016 
co Corporation, Plastic Ma- 
chinery Division ........ 1050, 1051 
Progressive Machine Co., Inc. .... 1118 
SPLITTERS 
Falls Engineering and Machine Co., 
LM Woe ease ew ee rae 1045 
SPRAY EQUIPMENT 
Aust & Schuttler U. Co. ........ 904 
Binks Manufacturing Co. ........ 1121 


Flintkote Company, The, Sealzit 
Company of America, Subsidiary 1125 
Rotherm Engineering Co., Inc. ... 1035 
Peterson Products ...........e0¢ 1116 
Tri-Kris Company, Inc. - 1128 


STATIC ELIMINATOR EQUIPMENT 
Simco Company, The 1142 


TAKE-OFF EQUIPMENT 


Auto-Vac Company, A Division of 
National Cleveland Company ... 1057 
Black-Clawson, The, Dilts Division 1086 
Essex Plastic Machinery Co., Inc. . 1015 
Faeco Machine Co., Inc. ........ 1090 
Farris Universal Machine Corp, ... 927 
Foster & Allen, Inc. ............. 1123 
Johnson Manufacturing Co., Inc. .. 1144 
Kato Seisakusho Co., Ltd. 1 
Liberty Machine Co., Inc. 


ee ee 


Lynch Corporation, Plastic Ma- 

chinery Division ........ 1050, 1051 
Marshall and Williams Corporation 1096 
Prodex Corp. ....... 1026, 1027, 1028 
Progressive Machine Co., Inc. .... 1118 
SeUVONIOEE 6 ccc cceccecesees voow 2am 


TESTING EQUIPMENT & 
MEASURING DEVICES 


Atlas Electric Devices Co. ....... 1118 
Barber-Colman Company ....... 11380 
Brabender, C. W., Instruments, Inc. 1126 
Cady, E. J., & Company Veeas cies 1094 


Custom Scientific Instruments, Inc. 1141 


Dyniece Ine. ..occccccsecceseun 1130 
Saast® ‘Todtame. TRG. «0 «cas amas eee 1143 
Taylor Instrument Companies . 906, 907 
Thermo Electric Co., Inc. ........ 1145 


TRANSFER PRESSES 
Adamson United Company . 
American Steel Foundries, 


1054, 1055 


Elmes/King Division ......... 921 
Battenfeld Maschinenfabriken 
EN 2 are 1084, 1085 


B. I. P. Engineering Ltd. ... 1038, 1039 
Bolling, Stewart, & Company, Inc. . 1077 
Erie Engine & Mfg. Co. ......... 1048 
Egle Poumdey Gan cccccccccrcccs 1070 
Farrel-Birmingham Co., Inc.. 1062, 1063 
French Oil Mill Machinery Co., 

The, Hydraulic Press Division .. 1072 
Hill Cornattain: oc 0c cc cccccces 1007 
Hydraulic Press Mfg. Co., The, 

A Div. of Koehring Co. .. 1068, 1069 
Lawton, C. A., Company, The ... 1086 
Logan Hydraulics, Inc. ......... 1060 
M & N Modern Hydraulic Press Co. 916 
Stokes, F. J., Corporation, Plastics 


Equipment Division ...... 1031-1034 
Taccone Corporation ..........s-. 894 
yp LGU arr 886, 887 


Watson-Stillman Press Division, 


Farrel-Birmingham Co., Inc. . 930-931 
TRIMMING PRESSES 
Dake Conpostlla. ....5 siccccee~s 1089 


Danly Machine Specialties, Inc. .. 1065 
USED AND REBUILT MACHINERY 
Hochman Plastics Machinery 


eT rere eee 1024 
Johnson Machinery Co. ......... 1021 
Reliable Rubber & Plastics Ma- 

GI I, ES ova 5 oes dens 1091 
VACUUM METALLIZING 
EQUIPMENT 
er I 6g oce 60.655 48040 a5 1007 


VACUUM AND SHEET FORMING 

MACHINES 

Auto-Vac Company, A Division of 
National Cleveland Corporation . 1057 


Chounct TE 8 'o 655. 6.0 ccc 1064 
Conopac Corporation, Division of 
Roto-American Corp. ......... 914A 


Plast-O-Craft Co., Inc. 
Tronomatic Machine Manufac- 

a ge re 1053 
VALVES, SEALS 
ES ee es ee 1130 
Sinclair-Collins Valve Co., The ... 1140 
Taylor Instrument Companies . 906, 907 
Wood, R. D., Company .... 1008, 1009 
WEIGHING EQUIPMENT 
Exact Weight Scale Co., The ..... 1119 
WELDING EQUIPMENT 
Fuji Electronic Industrial Co., Inc.. 1094 
Thermatron Electronics Division of 


Wiles, © CNS... s vackncous 1042 
WINDERS, SPOOLERS, CORES 
Appleton Machine Company ..... 1067 
Cameron Machine Company ..... 888 
Dusenbery, John, Co., Inc. ....... 1066 
Faeco Machine Co., Inc. ....... - 1090 
Lynch Corporation, Plastics Ma- 

chinery Division ........ 1050, 1051 


Progressive Machine Co., Inc. .... 1118 
Reliance Electric and Eng. Co. ... 1059 
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TYPE PLASTMATIC | 
MODEL a. 


Nn 
w& 
> 
w 
.) 
_ 
x 
Oo 
[4 
~ 
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Maximum shot capacity | 











(polystyrene) single | r | 
shot , . oz. 1 1-; 24% | 5 7 | 1244 | 28% 2% Fi é 
} ace af 
Plasticizing capacity Ibs./h) 15 20 26 39 | 6875 81% | 121 44 “| & 
. PRESSES ) 1 
. on Mold locking force short tons) 33 | 45 90 | 135) | 140° | 330 440 “ss | . 
thermosetting Dry cycles 
resins | ” 
Mod. MOLDMATIC per hour (compl. cycle) 720 | 720 360 360 240 | 240 | 240 720 =| 360)" 360, 
440-1100 
short tons 


NOVATE (MILANO) 
(ITALY) 
Tel. 3 49 16 61/2/3/4 
3 49 17 85/6/7/8 
Telegr. TRIULZIPRES 
{rete di Milano) 
NOVATE MILANESE 








PREPLASTMATIC 250/40/120 


INJECTION MOULDING MACHINES 


FOR THERMOPLASTICS 
OIL HYDRAULIC, AUTOMATIC 





@ PLASTMATIC without preplasticizer, 
from 3/4 up to 28-1/2 oz. 


@ PREPLASTMATIC with preplasticizer, 
from 2-4/5 up to 714 oz. 


@ BLITZ with preplasticizer, 
from 2-4/5 up to 9 oz., 1800 cycles per hour 





Mod. PREPLASTMATIC 20/400 /3000 


® injection capacity 714 oz. 
® locking force 3300 short tons 
® plasticizing capacity 880 Ibs./h 











PREPLASTMATIC BLITZ 
| — ) oe tle 16 17 20 21 22 23 | 2 27 29 ry an oe | ao «(| 70 
| | | 
f 8% | «10% 2% | 35% 351 70% | 7014, 6314 3514 158% 28214 423%, | 42314 70514 1% | 8% 
| | | | | 
| 9 eo | ss | ge | 220 | 220 «| 220 | 220 «| 220 150 330 506 | 770 770 «=| = «880 44 88 
| j } | | | | | 
| #9) 135 | (165 310 330 | 400 «| 550 | 660 440 330 | 660 1100 | 2000 | 2420 | 3300 45 | 80 
' } ' | ' i 
| 2 
| 360% 360/780 | 360/780 | 240/480 | 300/600 | 240/360 | 240/480 | 240/480 | 240/360, 240/480; 240 | 180 120 | 120 | 120 1800 | 1800 






PREPLASTMATIC 
2/100/400 








BLITZ 70 PLASTMATIC 140 











NOW...see and try before you 


SLITTERS +- ROLL WINDERS - 


Test-run your materials on a job- 
fitted ‘‘pilot’’ roll production system, 
perfectly integrated from unwind to 
rewind, engineered by specialists to 
meet your most exacting require- 
ments—to give you The New Roll! 


Since its introduction the unique 
Cameron Research and Development 
Service in Dover, N.J., has produced 
successfully integrated roll produc- 
tion systems to meet the highly 
specialized requirements of hundreds 
of different users. Each problem has 
presented its own peculiar set of con- 
ditions. The materials involved have 


CAMERON 


a team of specialists 


AA-383 


comes into your life! 


% the finished roll of superb 
quality produced with matchless 
speed and efficiency on a com- 
pletely integrated unwinding- 
slitting-rewinding system 
job-fitted by specialists. 


ranged through all types of papers, 
films, foils, laminates, impregnated 
fabrics and miscellaneous flexible 
web materials in rolls of all sizes. 

Cameron Research and Develop- 
ment Service has provided, for the 
first time anywhere, the opportunity 
for you to see and try combinations 
of equipment integrated to meet your 
needs; duplex combination winding, 
duplex center winding or two-drum 
winding; score-cut, shear-cut, razor- 
cut, or hot knife slitting; shaft-type 
or shaftless unwinds; various types 
of tension sensing systems with elec- 
tronic or air-operated edge guides; 





buy 


WEB CONTROLS 


continuous duty unwind brakes with 
torque capacities to meet the widest 
range of production requirements; 
plus many new auxiliary devices. 

Here is the Cameron Team of 
Specialists at work, concentrating 
matchless facilities and experience 
on your test runs, to bring you out- 
standing economy, productivity and 
quality in your roll production sys- 
tem. Here is where The New Roll 
comes into your life! 

We suggest that you call or write 
today so that we may schedule your 
test runs for the earliest available 
time. Get The New Roll now! 


Cameron Machine Company, Franklin Road, Dover, N. J. 
Canada: Cameron Machine Co. of Canada, Ltd., 14 Strachan Ave., Toronto, Ont. 
France: Cameron Europe S/A, 5 Rue de Prony, Paris (17e) France 
Brazil: Cameron do Brasil Ltda., Rua 24 de Maio, 104-5°, Sao Paulo, Brasil 
famous TIDLAND pneumatic shafts are sold exclusively through Cameron 


54 years devoted exclusively to the design and manufacture of slitting, roll winding, unwind and web control equipment. 


(G TRAPEZOIDAL: 
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DESIGN 


NEW Heavy puty 
THRUST HOUSING 
& GEAR BOX 


~NEW compact. easy-to- 
| REACH CONTROL 
CENTER 


HARTIG MEANS BUSINESS 





Engineered For Faster, Better Molding... 


A Full REED Line 


REED engineering brings you the most advanced features 
in injection molding . . . machines designed for today’s 


needs, with the capacity to handle future requirements as 
well. Seven standard injection models and the revolu- 
tionary new JETFLO are available. Contact your REED 
Sales Engineer for complete information and specifications. 





JETFLO 





275TA-8/10 oz. 


JETFLO— Combines superior plasticizing and lower 
molding temperatures of an extruder with the speed and 
versatility of an injection machine. Gives you faster auto- 
matic molding, higher and more uniform product quality. 
Equally suited to thin wall container molding or work now 
done on standard injection machines. 


275TA-8/10 oz.— New 275TA gives you longer stroke, 
increased platen area and space between tie bars to handle 
larger molds. Low-pressure die closing mechanism protects 
molds in automatic operation. 


SS50TC & SSOTCL-12/16 oz.— Here are two new 
REED models to give you greater molding flexibility. 
Some outstanding features include: greater plasticizing 
capacity, plug-in type heater bands and exclusive monitor 
type safety circuit. Dry cycle time of the 350TCL is just 
7.7 seconds. 





350TCL-12/16 oz. 






































CONDENSED SPECIFICATIONS | JETFLO nm } me ae. aie ie Wa at 
Mold clamping pressure, tons 175 175 175 275 350 350 450 600 
Mold clamping stroke 5-8" 5-8" 6-12" 6% toll%y" | 7% tol4%y" | 8% to20%" | 6 to 22%" 24" 
Platen size (W x H) 22x 26%" | 22x24%" | 22x24u" | 27x27%" | 32% x32%" | 32%x32%"| 40x40" 54 x 45" 
Diameter of tie bars 3" 3" 3" 3%" 4" 4" 5" 6" 
Space between tie bars 13% x 13%" | 13% x 13%" | 13% x 13%" | 15% x 15%" | 20% x 20%" | 20% x 20%" | 26x26" | 26% x 30%" 
Rated casting area, square inches 75 75 75 125 163 175 225 300 
orm oy 100 75 75 120 150 150 200 180 

Dry cycle time, seconds 23} 57 12 ’ 67 17 8.2 21 


























*minimum stroke 
tmaximum stroke 






EAST LONGMEADOW, MASSACHUSETTS 


REED-PRENTICE 


division of 






PACKAGE 


MACHINERY COMPANY 


BRANCH OFFICES: NEW YORK + CHICAGO + BUFFALO + CLEVELAND + DEARBORN + KANSAS CITY + LOS ANGELES 





Reverse Roll Coo 





Sequential Knife Coater 





Microjet Air Blade Cooter 


WALDRON 


PROCESS MACHINERY 


WALDRON-HARTIG DIVISION 


Midland-Ross Corporation 
Box 791 New Brunswick, N. J, 


“Technical competence in web process machinery” 


Single Color Gravure Printer 


WALDRON 
ADVANCE DESIGN 


standard 


COATERS 
SOLVE MANY 


special 
COATING 
PROBLEMS 


As manufacturers of coating machines for the web 
processing industry for over a century, Waldron 
engineers have been called upon to solve 
innumerable coating problems. The Waldron 
“standard” line of advanced design coating 

like those illustrated reflects this vast experience. 


These coaters are applied to solve most coating 
problems. These standard units can be customized 
to meet your “special’’ requirements. 


Complete coating lines including web handling 
equipment with our Ross Division convection dryers 
are engineered by Waldron as a single 
responsible source of supply. 


Our engineers are ready to work with you to select 
the equipment, and our extensive pilot plant 
facilities are at your disposal for tests. 


Write us describing your coating needs. We 
will be happy to advise how a “‘standard’’ Waldron 
coater can solve your ‘special’ coating problems. 
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when you consider new 


INJECTION 
MOLDING 
MACHINES 


from 4 to 60 Ounces... 


be sure to check the advantages of 
LESTERS. The unique features of all 
standard machines (plus 14 optional 
auxiliary circuits for special jobs) 
give a flexibility of use that is 
unequaled in the field. 
Want complete 
specifications ? 


Write today for 
Bulletin 202. 
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LESTER-PHOENIX, INC. 
2657 CHURCH AVENUE @¢ CLEVELAND 13, OHIO 
Agents in principal cities throughout the world 
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New Machinery Designs with New Features for 


EXTRUSION COATING « LAMINATING 





ae. 
ab 





UNWIND EXTRUSION COAT OR LAMINATE WIND 


Manufactured in a complete range of sizes by combining our standard units. Buy from 
a single responsible source, technically competent in web processing and extrusion 
machinery. 


Write for complete specifications and information on the new operating features built 
into these units. 








MIDLAND-ROSS CORPORATION 


rr. ; WALDRON ¢e HARTIG DIVISION 
a BOX 791, NEW BRUNSWICK, N. J. 
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TACCONE 


Line of standard 
Hydraulic Presses 









Unitized all Steel Frame insures 
@ Perfect Alignment 
@ Low Deflection 
@ Maximum Rigidity 


TACCONE builds a complete line of 
standard and custom designed presses 
—either side plate construction or strain 
rod type. 


TACCONE—Fiberglass Reinforced Plastic 
Molding Presses are designed and built to 
suit your specifications—either up acting 
or down acting. 


No press too large or too small. Special 
engineered handling equipment for press 
automation. 


TACCONE Presses are furnished either with 
or without Hydraulic Systems for Com- 
pression, Transfer, Laminating and Rein- 
forced Fiberglass Molding. 


Write or phone for particulars. 


TACCONE 


CORPORATION 
NORTH EAST «+ PA. 
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o, 42", 6” Plastics Extruders 


= new greater thrust and 
horsepower capacity 





® versatile MODULAR construction 
™ space-saving TUCK-UNDER drive 


® optional TEMP-FLO liquid or 
balanced air cooling 


® choice of HI-SPEED induction or 
CAST-IN resistance heating 


= 20:1 or 24:1 L/D ratios 











=™ vented or non-vented 





BER MACHINERY COMPANY | 


EST EXCHANGE ST.* AKRON 8, OHIO 





RUBBER AND PLASTICS 


PROCESSING EQUIPMENT 
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A NRM HANDI-CLAMP*’.. . quick release, positive sealing 
segmented ring clamping, with hinged gate, for rapid die 
and screen pack changes. Handi-Clamp carries its own 
electrical tubular type heaters, controlled as a separate zone 
through a proportioning type temperature controller. 


CYLINDER COVERS... easily removable, lightweight 
and insulated to prevent radiation heat loss. 


C HEATING AND COOLING ZONES... individually con- 
trolled by proportioning type pyrometers for precise regula- 
tion of temperatures. 


D CYLINDER BARREL... replaceable in your plant, one- 
piece, lined with Xaloy 306 through the hopper section, 
precision honed to final bore diameter. 


FEED SCREW ... precision machined from high grade 
alloy steel in NRM's own plant, heat treated, highly polished 
to 10 RMS micro finish and chrome plated. Surface hard- 
ened flight lands, hollow bored, threaded and fitted with 
rotary union for fluid heating or cooling. 


F HI-SPEED INDUCTION HEATING? ... for fastest start- 
up and uniform, efficient heating. Lifetime induction coils 
operated on 60 cycle system. Instantaneous response 
means close temperature control. 


G HOPPER SECTION... heavy casting, with circular feed 
opening centered over screw (standard), or optional rec- 
tangular opening for feeding fluffy powders. Machined feed 
opening, with chrome plated interior, is flanged for attach- 
ing NRM Vacuum Hopper or other feed hoppers. Provision 
for water cooling is included. Accurate machining permits 
barrel replacement in your plant, without additional machine 
work. 


H THRUST BEARINGS... NRM design based on millions 
of hours of dependable operation. High capacity bearing is 
contained in separate, pressure lubricated thrust bearing 
housing. Complete interchangeability of assembly allows 
selection of thrust capacity best suited to your individual 
requirements. 


*Optional at added cost. 


DRIVE GEARS... heavy-duty helical type for maximum 
efficiency. Gear sets and bearings, totally enclosed in the 
transmission, are fully interchangeable ...ratios can be 
tailored to your production needs. 


MODULAR BUILDING BLOCK DESIGN...to meet 
changing future requirements, thrust bearing capacity or 
drive gear ratio may be changed simply by installing inter- 
changeable units having the newly-required characteristics. 


DRIVE TRANSMISSION .. . rugged fabricated steel con- 
struction, NRM-built, with self-contained pressure lubrica- 
tion system for thrust bearings, low speed gears and radial 
bearings. High and intermediate speed gears and bearings 
are self-lubricating. High thermal rating of transmission 
eliminates need for external heat exchanger. NRM's con- 
tinued use of widely separated radial bearings on screw 
drive sleeve assures positive screw alignment in cylinder 
barrel. 


TUCK-UNDER DRIVE... saves floor space, mounts on 
rugged fabricated integral base for positive alignment and 
direct coupling to forward shaft extension. Rear input shaft 
also provides optional rear location of drive motor, direct 
coupled or belt drive. 


TERMINAL STRIP... conveniently located for ease of 
installation and maintenance. All extruder wiring terminates 
here... to facilitate neat, compact wiring to control cabinet. 

TEMP-FLO LIQUID COOLING’ .. pump, reservoir, heat 
exchanger, valves and piping located under extruder, out 
of the way. Provides optimum control of barrel temperature. 

FRONT CYLINDER SUPPORT... rugged, steel construc- 
tion, with fabricated spreader bolted to transmission base 
to maintain positive alignment between all extruder com- 
ponents. Support permits longitudinal thermal expansion 
of cylinder. 


Copyright 1960, National Rubber Machinery Co., Akron, Ohio. 
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FABRICATED STEEL CABINET 


.. with convenient door at front for full access to 
all control components and wiring. Adequate space 
available for die temperature controls. 


CONTACTOR PANEL 


... Mounted on vibration isolators for trouble-free 
operation. Adequate space provided for mounting 
additional die temperature control devices. 


TEMPERATURE CONTROLS 


... Single position, proportioning type pyrometers, 
one for each zone, pius gate temperature control. 
Three position proportioning type used on induction 
heated models. 


WIRING 


... conforms to National Electric Code, can be sup- 
plied with gasketed door and disconnect to conform 
fully to JIC or other requirements. Terminal strip 
simplifies connections to extruder. Ducted wiring 
facilitates installation of additional die control units. 


SCREW SPEED TACHOMETER 
DRIVE MOTOR CONTROL BUTTONS 


HEATING/COOLING CONTROL SWITCHES 
AND PILOT LIGHTS 





BUILDID 5 | WS YOU TO CHOOSE 
PACEMF LY 1ED TO YOUR NEEDS 
e« HANDI-CLAMP* OR STANDARD DIE GATE e 20 OR 24:1 L/D RATIO e VENTED OR NON-VENTED CYLINDER 


» REQUIRED THRUST BEARING CAPACITY + PROPER DRIVE GEAR RATIO «+ TUCK-UNDER OR CONVENTIONAL DRIVE 
e LIQUID OR AIR COOLING e INDUCTION OR RESISTANCE HEATING 








CAST FILM in standard widths up to 84”, wider on request. 


e RIGID and ELASTOMERIC SHEETS in gauges from .020 to 
.375...widths up to 72”, other widths and gauges on 
request. 


e PLASTIC PIPE up to 8” in diameter with straight-out or 
offset dies. Cooling tanks and haul-offs also available. 


e BLOWN FILM in extruded diameters up to 36”, larger on 
request. 


MONOFILAMENT from all suitable types of thermoplastics. 


and SPECIAL PROCESSING EXTRUDERS for the chemical 
industry. 































































L/D ratios available 20:1, 24:1* 
Effective screw length** 69-1 /4” 89-1/16’ 118-3/4” 
Nominal screw dia. 3-1/2” 4-1/2” 6” 
Operating pressure, max. 10,000 psi 
Max. output of polyethylene 

(Dens. 0.92; MI-2) 300 Ibs. /hr. 550 Ibs. /hr. 750 Ibs. /hr. 
Feed opening sizes 3-1/2” dia. std. 4-1/2” dia. std. 6” dia. std. 

7” x 3-1/2” rect. opt.| 9” x 4-1/2” rect. opt. [12” x 6” rect. opt. 








Die adapter gate 


Swing-bolt mounted std., quick-change Handi-Clamp optional 








Barrel material 


One-piece steel with cast-in Xaloy 306 














Type of transmission 


Heavy-duty helical gears 









































Transmission horsepower*** 75 125 300 
Transmission efficiency 95% 
Motor horsepower 25-75 50-125 100-300 


Thrust Brg. Capacity, Hrs.* Standard | Oversize} |Standard | Oversize; | Standard | Oversize 
5,000 psi cyl. press 61,000 | 405,000 75,000 | 363,600 55,000 | 484,200 
3,000 psi cyl. press 336,000 | 2.2 million | 414,000 | 2.0m 301,000 | 2.5 million 

Rated motor horsepower 
delivered to screw 
@ full speed 95% 

@ 1/3 full speed 32% 

Type of heaters Induction or cast-in resistance 

Number of zones 4 5 5 

(Cylinder) 

Temperature controls Proportioning-type pyrometer; scale range 0-800°F t 

Heater wattage, approx. 25.8 KW 38.5 KW 62 KW 

Cooling system Temp-Flo liquid or Balanced air 











*Available in vented or non-vented types. 
**Standord circular feed opening. 
***@ 100 rpm screw speed. 











*B-10 life @ 100 rpm. Average bearing life is five times B-10 life. 
tEven greater thrust capacities available for 3/2" and 41/2" sizes. 
t3-position proportioning type used on induction heated models only 


Since product improvement is a continuing project at NRM, all specifications are subject to change without notice 


NATIONAL RUBBER MACHINERY COMPANY 


35M-2197A-760 





“or 


47 W. Exchange St., Akron 8, Ohio 


Printed in U.S.A 








TURNTABLE UNITS 

FOR AUTOMATION 
For speed and flexibility, an 
automatic turntable unit is avail- 
able with all Sealomatic sealers 
in 46”, 60”, 72” diameters and 
larger, adjustable for 4, 6, 8, 12 
and 24 stops per revolution. 
Turntable units can also be fit- 
ted to your present equipment. 
Data sheet T.T. 


iti. 


FOR SPECIAL APPLICATIONS 


Units for lampshade sealing. 
Electrode pre-heating attach- 
ments (hotplate for three-dimen- 
sional work), and many other 
special attachments to meet your 
specific production requirements. 


—s 


AUTOMATIC INDEXER 


Sealomatic Indexer feeds, in- 
dexes, seals and rewinds vinyl 
and other heat sealable materials 
without an operator. The entire 
operation is completely auto- 
matic and eliminates manual 
labor. Sealomatic Indexer is 
available with any size press or 
can be fitted to your present 


equipment. 3 


SEALOMATIC 


a Ht ol OF COTA TLOs 


HEAT SEALING MACHINES 


HEAVY-DUTY 30KW UNIT 
Especially designed for large 
items such as: automotive door 
panels; vinyl upholstery; inflat- 
able air mattresses; stuffed mat- 
tresses; swimming pools, etc. 
Production cost is at a minimum 
as the above items require only 
one sealing operation with an 
extra-large capacity Sealomatic 


yy 


DUAL UNITS FOR 
FLEXIBILITY OF OPERATION 
Here is a major step forward in 
economy of operation—one gen- 
erator with two presses... min- 
mum investment in equipment, 
yet extra production when you 
want it. Ask for Data Sheet D.U. 


Model 600-SB60 
6 KW Duval 


wie hel Vile shies ie), ife-miee) ice) -7:uilel. 


77 SCOTT AVE 
BROOKLYN 37, N.Y 


GLENMORE 6-8080 
CABLE: SEALECTRON 


1362 JEAN TALON ST EAST 
MONTREAL 35, P.Q., CANADA 


CRESCENT 4-8274 


REPRESENTATIVES IN ALL MAJOR CITIES THROUGHOUT THE WORLD 


Py 


FOR EVERY POWER REQUIREMENT 
Sealomatic standard models are 

available in capacities from % 

KW up to 30 KW to weld, cut, or 

emboss flexible, rigid, and foam 

plastic products. Our engineers 

will analyze your sealing prob- 

lem and recommend the unit that 

best meets your needs. 


Model 350-SP25 


3.5 KW 


CUSTOM BUILT UNITS 
TO YOUR SPECIFICATIONS 


Sealomatic’s long experience in the field 
and extensive facilities enable us to de- 
sign and build any model to meet your 
exacting specifications. 














6S EES 5 


x 








s=xrto“t XTRUDERS 


THE KILLION 1” EXTRUDER has proven itself repeatedly both in research and production. Incorporat- 
ing variable speeds, closely controlled electric heat, 16 or 20-1 barrel, the 1” Dual Purpose Extruder gives you 
up to 17 Ibs per hour output with such materials as vinyl, polyethylene, Teflon and Kel-F. 


SIMPLICITY OF CONSTRUCTION Eliminates costly breakdowns, minimizes expensive maintenance 
problems and creates ease of operation. 


THE EFFICIENCY AND MONEY SAVING POSSIBILITIES of the Dual-Purpose 1” Extruder has 


caused many companies, large and small alike, to install several set-ups after testing and producing on their 
first machine. 


DUAL PURPOSE KILLION EXTRUDERS 
FOR YOUR LABORATORY 


FOR YOUR PRODUCTION 
COMPLETE SET UPS. 


| 

RODS | 

SHAPES 

COLORING 

FLAT COATING 

BLOW MOLDING 

HOT MELT EXTRUSION 
ORIENTED FILAMENTS 
BLOWN TUBING 
WIRE COATING 

BEAD SEALING 
TUBING 

PELLETS 

FILM 



















For information or demonstrations call or write 


Ke ILLLFOoON | 56 Depot St., Verona, N.J. 


Telephone: 


Tool & Manufacturing Company | center 9.0200 or 9.0201 
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Synclinal 
SUMP 
TYPE 


CAPACITIES: 5—8—10—20—30—50—75 and 
100 G.P.M. 


PIPE SIZES: %" —1°—1%" —14" —2°—2'4" and’. 
CONNECTIONS: Coupling—Male Nipple. 
BY-PASS VALVE: Not Available. 

for use with regular petroleum base Hydraulic Oils, 


Coolants, Lubricants, all types of Fire-resistant 
Hydraulic Fluids and Water. 








IN-LINE FILTER 


CAPACITIES: Up to 60 G.P.M. 
PIPE SIZES: %"—1"—1\%" and 1'" (at both inlet 
and outlet). 
BY-PASS VALVE: Available with or without 
By-Pass Valve. 





CAPACITIES: 5—8—10—20—30—50—75 and 


Bonded 
LINE 
TYPE 


synclinal 
LINE 
TYPE 





100 G.P.M PIPE SIZES: 1°—1%,"—1%" —2” and 2%" 


CAPACITIES: 10—20—30—50 ana 75 G.P.M 





PIPE SIZES: 4%" —1°—14%"—1)4" —2°—2\4"and3” 
BY-PASS VALVE: Not available. 
OPERATING PRESSURES: Up to 80 p.s.i 
For use with regular petroleum base Hydraulic Oils, 


Coolants, Lubricants, all types of Fire-resistant 
Hydraulic Fluids and Water. 


BY-PASS VALVE: Available with or without. 
OPERATING PRESSURE: Up to 250 p.s.i. 

OPERATING TEMPERATURES up to 300° F 
For use with regular petroleum base Hydraulic Oils, 


Coolants, Lubricants, all types of Fire-resistant 
Hydraulic Fluids 


AW PAY 


FOR DEPENDABLE PROTECTION on all Hydraulic 
and other low pressure circulating systems 


MARVEL FILTERS are designed to give more ACTIVE filtering 
area—MORE dependable protection— MORE productive opera- 
tion before filter cleaning is necessary. They meet J. I.C. Standards 
FILTERING MEDIA in all Marvel Filters is Monel wire cloth and 
available in mesh sizes of 30-40-50-60-80-100-150 and 200 to 
meet your degree of filtration requirement. 

EASY TO CLEAN —AIll Marvel Filters are easy to clean. Line 
type units operate in any position and may be serviced without 
disturbing pipe connections. 

OVER 900 Original Equipment Manufacturers install Marvel 
Filters as Standard Equipment. 








For use with regular petroleum base Hydraulic Oils, 
Coolants, Lubricants and all types of Fire-resistant 
Hydraulic Fluids. 


IMMEDIATE DELIVERY 
For further information on a specific type or size filter —Write—wire or phone 


MARVEL ENGINEERING COMPANY 
7227 N. Hamlin Ave., Chicago 45, Illinois « Phone: JU niper 8-6023 





Tandem Synclinal 
SUMP TYPE 


CAPACITIES: 10—16—20—40—60—100—150 and 
200 G.P.M. 


PIPE SIZES: 4%" —1"—1%"—1%" —2°—2%" and 3”. 
CONNECTIONS: Coupling—Male Nipple. 
BY-PASS VALVE: Not available. 

For use with regular petroleum base Hydraulic Oils, 


Coolants, Lubricants, all types of Fire-resistant Hydraulic 
Fluids and Water. 


Bonded SUMP TYPE 


CAPACITIES: 10—20—30—50 and 75 G.P.M. 
PIPE SIZES: 1°—1'4"—1)4"—2"—and 21". 
CONNECTIONS: Coupling—"O" Ring— 
Male Nipple. 
BY-PASS VALVE: Available with or without 
By-Pass Valve. 
For use with regular petroleum base Hydraulic Oils, 


Coolants, Lubricants and all types of Fire-resistant 
Hydeaulic Fluids. 











print 
plastic 
extrusions 


Cutt le MATTHEWS OFFSET PRINTERS 


Marking plastics is never a problem with a 
Matthews Offset Printer installed in your produc- 
tion line. Whether you’re marking tubing, pipe, 
sheets or bars, a Matthews unit will do it faster, 
better and more economically. What’s more, the 
offset printing principle produces an extremely 


A Matthews Marking representative legible mark in any color you desire. 
will be happy to help you select the 


right Matthews Offset unit for your 
roduct. Write today for complete in- JA — H. M ATT H EWS & C QO. 
——— ae a ie ve 3962 Forbes Ave., Pittsburgh 13, Pa. 
a sample of your product to mar 
with an offset unit. OFFICES IN PRINCIPAL CITIES WRITE, CALL OR TWX PG 424 
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STANDARD 
MODELS 
for 


PLASTIC WRITE FOR CATALOG #88-E 


Describes a complete line of hy- 


MOLDING draulic presses designed for ex- 
tremely accurate research, develop- 
































FEATURES 


@ Welded 
Construction 


@ Mild Steel 
or Stainless 


@ All Rounded 
Corners Thruout 





@ Quickly Demounted 
for Cleaning 


@ Extra Heavy Shafts ‘ 


























and Ribbons THE FALCON 
ne © Laminating ment, and small production work. 
@ Leak Proof and ALL © Rubber Molding Standard capacities range: 20 to 300 
Dust Tight Outlet z pena sire - tons in both hand and power- 
SIZES Mol apa operated models. Custom-built units 
@ Send for Brochure olding : ; 
© Embossing available for special heat and pres- 
© Pressure Bonding sure applications. 
- © Compacting 
The FALCON Manufacturing Div. of © Grinding Whee! ATLAS HYDRAULICS DIVISION 
$ Molding . 
bd »>gpraallaaneragehamnetagaga dalla ete ell © Assembly Gluing Delaware Valley Manufacturing Company, Inc. 


209 Tenth St., Bklyn. 15—ST. 8-4672 








3576 Ruth Street, Philadelphia 34, Penna. 
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Fully hydraulic, completely automatic 


(with prepack), 12 dry cycles per minute, 
low pressure closing ... these and the 


many other features of the De Mattia DE MATTIA 
12/16 oz. Model M-1 add up to proven 


production increases of up to 20 per cent. 
Write for complete details, specifications. 07 
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PLASTICIZING CAPACITY 150 tbs. /h n ~~ 
. MODEL 
MAXIMUM DAYLIGHT 32” 
CLAMPING PRESSURE 400 tons 
MAXIMUM MOLD SIZE 20” x 30” horiz, ee 
16” x 32” vert 


ieee 





DE MATTIA MACHINE & TOOL CO. + Main Office and Plant: CLIFTON, N. J. 
Sales Representatives: ACME MACHINERY & MANUFACTURING CO., INC.,20 South Broadway, YONKERS, N.Y; 
102 Grove Street, WORCESTER, MASS.; BROSITES MACHINE CO., INC.,50 Church Street, NEW YORK 7 














FIBRE RESIN SPRAYING 
EQUIPMENT AND 
GLASSFIBRE - 

PREFORM -MACHINES 


MULTIPLE RESIN SPRAYING 
EQUIPMENT 


AUST & SCHUTTLER u.CO. DUSSELDORF 


GRAF -ADOLF-STRASSE 81 TELEFON: 8O883 FERNSCHREIBER: 0858-1883 





BOTH ARE 
FINEST 
FOR THE 
PLASTICS 
INDUSTRY 


ROYLE 
SPIROD 
EXTRUDERS 


ROYLE 
TECHNICAL 
SERVICES 


Hundreds of Royle Spirod Extruders are now 
in operation — and out-producing competi- 
tive models — in all of these industries: 


BLOWN FILM FLAT FILM 


COMPOUNDING 
and COLORING 


PIPE 


WIRE and CABLE 
INSULATION 


ROYLE 
yr” 


At John Royle, service does not stop with the 
delivery of a fine extruder. Our policy is to 
provide field assistance for installation, start-up 
and any ensuing production problems 

which may occur. 


In addition, users of Royle Extruding Equipment 
have available to them, at all times, our 
experienced Engineering Staff for consultation. 

A laboratory facility for the testing and development 
of new products and methods — at no charge 

to the user — is another Royle feature. 


| 
' 
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JOHN ROYLE & SONS 
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VERSATILE INSTRUMENTS 


These dependable controls regulate time, temperature and 





Type RM 88015 ROBOTRON* Timer. Matrix circuitry minimizes 
wiring while permitting more functions and simplified mech- 
anism. This timing control for plastic molding presses is so 
simple that cycle sequences can be set up in as little as 10 
seconds without particular skill or familiarity. Makes all press 
operations fully automatic from start to finish. 





3500-ib. Three-Way Valve. 
Type E380 Fully Balanced 
Three-Way Valve is cylinder 
operated, compact and has a 
high capacity. Pressure may 
be applied to any port con- 
nection, due to the valve’s 
fully balanced design. 35 to 
50 psi. air pressure. 


Taylor 


? 


3500-Ib. Two-Way Valve. Type 
E370 Fully Balanced Two- 
Way Valve is cylinder oper- 
ated, compact and has excel- 
lent capacity. Available either 
normally open, or normally 
closed. Normally operated at 
35 to 50 psi. air pressure. 











CARD-O-TIMER* Punch-Card Timer. Matrix circuitry. For tim- 
ing and sequencing when the product is changed frequently. 
Once the ideal sequence and duration is “jelled’’ on the 
punched card, the simple insertion of the card makes each step 
unerringly automatic. On subsequent reruns, set-up time and 
the hazards of human error are practically eliminated. 





Cylinder Operated Valves. 
Type D3532. 750 psi. Half 
the size of conventional valves 
and with one quarter the parts, 
this valve is extremely com- 
pact and maintenance-free. 
Sizes 44" to 244”. Normally 
open; normally closed and 3- 
way over balanced. 


All valves shown available with Nev-R-GRIND* construction. 
Teflon disc design means no grinding, no warping, no fouling—minimum maintenance. 





Diaphragm Operated Valves. 
Air-operated. High capacity 
in Normally Open, Normally 
Closed, 3-Way and Normally 
Open V-Port types. Pressures 
to 300 psi. Bronze, cast-iron 
or steel bodies. Anytrim. With 
choice of cylinder or dia- 
phragm operator. 


*Trade-Mark 


| SPEED CYCLE CHANGES! 


pressure... individually or in combination! 
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Taylor FLEX-O-TIMER* Cycle Controller. 
Operates compression presses automa- 
tically at the push of a start button. Actu- 
ates switches, turns valves, and performs 
many other operations involving tem- 
perature, pressure, mechanical motion, 
electrical energy or any combination of 
these. Settings cam be quickly changed. 





Taylor Triple Duty Dial. 6” Dial Indica- 
tor can be used for three process varia- 
bles—temperature, pressure and load. 
Dependab!y accurate throughout the 
range span. Fume and moisture proof 
case may be face or flush mounted, on 
panel or field case. Electric alarm mech- 
anisms optional. 





Taylor FULSCOPE* Controller. For twenty 
years the standard of dependable, accu- 
rate control of temperature or pressure. 
Will hold precise temperatures through- 
out the processing of any compression 
molded product, from small batch to 
long continuous run. Control points 
easily changed for different products. 


Taylor 726T Indicating Volumetric Pres- 
sure Transmitter. Sensing head is less than 
an inch in diameter and practically in- 
senistive to process heat. Capillary con- 
nection permits off-press location of in- 
strument. Numerous ranges between 
0-400 and 0-15,000 psi. Pneumatic or 
electronic output. 





FULSCOPE Time Schedule Controller. Wil! 
repeat exactly any predetermined pro- 
gram involving temperature, pressure, 
flow or level, or any two of these. Con- 
trols rate of rise, hold periods, and rate 
of fall, in any desired sequence. Ideally 
suited for printed circuit or other laminar 
molding. Ensures uniform product. 





Taylor HI-FLOW* Valve. Has greater flow 
capacity than conventional valve of same 
size. Net flow area is equal to 90 of the 
same size standard pipe. Simple design 
keeps maintenance to a minimum; rugged 
construction assures you a long service 
life. Inherent tight shut-off. Sizes 12” 
through 2”, direct or reverse acting. 


Taylor Instrument Companies, and their subsidiary Taylor-Emmett Controls, Inc., offer you a wide range of instruments for 
completely coordinated control or simple timing and sequencing. Dependable, accurate and ingeniously designed, these 
instruments are all available through your experienced Taylor Field Engineer. Write Rochester, New York or Toronto, Ont. 
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Standard set-ups are available for many materials, 
processes and plant sizes. For special process 
requirements we also provide the engineering 
to suit the given conditions and purposes. 


Mixing and desagglomeration is achieved in the high 
speed laminar flow of materia! produced by the special 
shaped turbine agitator. 


split design, interchangeable mixing chamber for redv- 
ced down-times, convenient maintenance and overhaul. 
Drop door (optional) for complete and rapid discharge, 
clean operation. 


their compounding installation in separate color 
lines. 


Output: up to 500 Ibs/h, motor rating 25 HP. 


Color change: less than 15 minutes. 


EXTRUDER ZSK-TYPE (PATENTED) 


lies in adaptation to the requirements of product 
cess. 


| 
echanical strength for dependable long-term 


are shut-downs 


ig., 27'/2” |, 58 HP 
, 59'/2” |, 200 HP (see picture next page) 
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SERVICE 


We offer to you any kind of service you may expect 
according to highest American standards. 


Factory-trained sales and service engineers are at your 
disposal offering their collaboration in all processing, 
maintenance and, of course, repair questions and prob- 
lems. At any time they can resort to their parent-company 
for advice which is based on many years experience 
and know-how gained in close collaboration with the 
plastics industry since its earliest beginnings. 


industry 


4°/,” Twin Screw 
Devolatilizing 
Dispersion 
Extruder 


Spare parts are available from our own service center 
combining workshop and warehouse with a stock pro- 
viding for each machine type supplied to the US all 
parts with the only exception of such items as machine 
frames or housings. 


Available in the US are only machine types which have 
stood the test in strenuous round-the-clock production 
in Europe. All models for export to the United States 
are designed to comply with US standards as far as 
possible, using US-made electric motors and instruments. 


WERNER & PFLEIDERER CORPORATION 


500 5th Ave. New York 36, N.Y. Tel. LAckawanna 4-0792 














For profitable injection molding 


from sub-miniature to 2 oz... you need 


MINI-JECTOR 


Reg. U. S. Pat. Off. 


PLASTIC INJECTION MOLDING MACHINES 


There's a MINI-JECTOR to solve your plastic injection molding problems. 





Mold items from sub-miniature to 2 oz. MINI-JECTORS available with fully 
automatic, semi-automatic or manual controlled operation, hydraulic or air 
power, with vertical or horizontal clamping, mold bases from 9” by 12” to 
small, self-locking “V” molds. All MINI-JECTORS feature low cost tooling, 


with mold blanks starting as low as $29.50. 


NEW “IMPERIAL” MINI-JECTOR 


80 HA 200 


Fully automatic, hydraulic 
power 

Up to 2 oz. capacity. 

Interchangeable cylinders. 

2-Point toggle give approxi- 
mately 42 tons clamping 
pressure. 

9” x 12” mold area. 


“ELDORADO” MINI-JECTORS 


Semi-automatic, and manual con- 
trolled operation, hydraulic power. 


Up to 1% oz. capacity. 
6” x 5%” x 5” mold area. 


No front tie rods to hinder opera- 
tor’s free access to mold area when 


Cc 


t 


mold is open. 





Up to 10 cycles per minute 
Pre-pack stroke. 

2-Zone heating cylinder. 
Horizontal clamping. 
Under $6,380.00. 


Ideal for molding involving inserts 
or loose cores. 


Feature high speed molding. 
$3,385.00 and $4,975.00. 





“WASP” MINI-JECTORS 

Fully automatic, semi-automatic, Manual operation. 

manual controlled models. Up to % oz. capacity. 

Horizontal clamping, up to 12 tons. Air or hydraulic power. 

Feature inexpensive, self-locking “V” 
molds. 


6” x 5%” x 5” moid area. 





Air or hydraulic power. ; ; ; ; 
, P Ideal for molding involving inserts 
Capacity up to 1 oz. 


Models from $1,785.00 to $2,483.00. 


or loose cores. 


Models from $965.00 to $2,368.00. 





NEW MINI-JECTOR CONVERGING BORE HEATING CYLINDERS 


Have 50 to 100% greater plasticizing capacity Now standard equipment on Super Hornet, 
than previous cylinders. Mini-Matic and Eldorado MINI-JECTOR 


Non-drool nozzle. models. 
Interchangeable plunger sleeves available in 


Optional on all other models at extra cost. 
variety of diameters up to 1%e” . 


FOR ACTION, MAIL COUPON ON NEXT PAGE —> 
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What's your product problem? 


MINI-JECTORS «=e ae 


PLASTIC INJECTION MOLDING MACHINES 


will solve it — at low cost! 








An endless variety of plastic items, sub-miniature to An array of precision-molded items made on MINI- 
2 oz., are precision-molded in all thermoplastics, JECTORS. Half dollar indicates relative size. 


including nylon, on MINI-JECTORS. For example, 
MINI-JECTORS every day mold coil forms, cores, 
insulators, plugs, slip rings, housings, cams, gears, 
pulleys, toys, novelties, etc. at low cost. 


The greater the variety, the bigger the savings! 


Flexible, efficient MINI-JECTORS provide lower 
cost development and production of ever-changing 
varieties of items. You eliminate costly big press 
tooling when it is not needed. 


MINI-JECTOR ADVANTAGES 


| New products can be made quicker—usually before 
. 


big press tooling is off design board. Novelties, toys, plugs, and a wide variety of items—all 
made on MINI-JECTORS. 








Tooling costs are extremely low. 


Led 


Short or moderate runs are profitable. 


plex items. 





4 Award-winning quality and precision, even in com- 
. 


Low first cost (models start under $1,000.00) and 
* low mold cost. 


Send for FREE catalog—NOW! 


New, illustrated. Shows low-cost way MINI-JECTORS 
develon and luce wide variety of molded Seme Even sub-miniature parts, brush assemblies, slip rings, 

Te ee ee , connectors, are made on MINI-JECTORS. The dime gives 
relative size. 





(sub-miniature to 2 oz.) in all thermoplastics by 
modern, more profitable methods. Over 50 pages of 





useful information . . . detailed specifications; technical NEWBURY INDUSTRIES, INC. fi comveniency, 

data on performance, applications. Complete price list Box PE, Newbury, Ohio yeor firm's letterhead. 

on all MINI-JECTOR models and accessories. Mail Please send free new catalog to: 

coupon today! EN. -. da vad bleed Bele bas Gatbbind Wie a baabeabeetGasees 
ee ee ee ee eee 
ARTO . occccdvneseccacéercies tank een teed 600044086 
GK 430660 shenks anne <tc scene as «came 
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Injection Moulding Injection 
Machine Moulding 
Machine 


> The Windsor Range includes 


Injection Moulding machines in 
capacities of from 1 to 210 ozs 
and Extrusion Machines with out- 
puts up to 450 Ibs per hour. ... 


912 










SP 29 
Injection Moulding 
Machine 


AP 1044 Injection 
Moulding Machine 


Research in the field of PLASTICS MACHINERY 


In the manufacture of Plastics Machinery, background experience and techni- 
cal know-how are characteristics that are not visually apparent, but are essen- 
tials in the final assessment of product quality—and have a profound effect 
on ultimate reliability and performance. At Windsor’s, the continual search 
for technical perfection in design and manufacture calls for the most exacting 
research, development and testing. Every machine in the Windsor range is a 
triumph of Plastics Engineering. 





AP 20/115 
Injection Moulding 
Machine 





Sales and Service 
R.H. WINDSOR OF CANADA LTD. 


56 Advance Rd Toronto 18, Ontario, Canada 
Tel: BELMONT 2-2971 


Grams and Cables: WINPLAS, TORONTO, CANADA 
Head Office: LEATHERHEAD ROAD, CHESSINGTON, SURREY, ENGLAND 
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... serving the Plastics Industry for more 
than 30 years... 


CARVER LAMINATING PRESS 































Our Standard Production Model . . . for laminating TAMPER-PROOF - 
MOISTURE-PROOF Identification Cards and Badges, Photographs, 
important Papers in sizes up to 9” x 12”. 


The Carver Laminating Press has proved its superiority as a dependable produc- 
tion unit for laminations from wallet size to letter size. It is widely used by 
many governmental agencies, and by industrial firms, colleges and institutions. 


Material to be laminated is placed between two sheets of Vinyl, 
Acetate, or other suitable plastic, in stacks to six layers within the 
size of the polished plates. Each stack is electrically heated with 
accurate thermostatic control and rapidly water cooled. 


Model 150 Carver Laminating Press is recommended for all wallet size cards, 
passes, badges, etc. Two such cards can usually be laminated in each layer 
or a total of twelve in a stack. Over 800 such pieces can be laminated in a 
normal day. 


Model 154 Carver Laminating Press with 9” x 12” plates and blotters can lami- 
nate all work up to a maximum of approximately 842” x 1142”. Here again six 
layers are laminated at one time. 


The original two opening feature for simultaneous heat- 
ing and cooling of two stacks assures a continuous flow 
of work of uniform quality. No special wiring or 
plumbing required. No particular skill is required 
and the complete service and instructon manual 
is furnished with the Press as well as all 
necessary operating accessories. Prompt 
shipment from stock. Bulletins sent 
upon request. 


_— 





CARVER LABORATORY PRESS }. 


. . . Standard for Plastics Research, Development and Control 


In thousands of leading industrial firms, government and technological laboratories 
the Carver Laboratory Press is an indispensable aid in plastics research and develop- 
ment. Original in design, the Press has long been accepted as standard for making 
quick, accurate small-scale tests; for development, research and instruction work; 
testing single cavity molds; preparation of samples, and for small 
scale production. 


The Press is equipped with large easily-read gauge normally having 
the maximum reading of 24,000 Ibs. Lower ery bag are avail- 
able. The Press can be supplied with or without Carver accessories: 
Electric or Steam Hot Plates; Electrically Heated and Water Cooled 
Hot Plates; Carver Test Cylinder Outfits, 24%” ID., or 14%” ID.; Swivel 
Bearing Plates; Cage Equipment; etc. 

Also available in a larger 20 Ton Model with 8” x 8” platens similar 
to the Standard Press except for size, weight, and capacity. Accessory 
Hot Plates in the 8” x 8” size similar to those available for the Stand- 
ard Press can be supplied. The Press and certain of the accessories 
are patented. + Free bulletins available describing Press and some 
of its many applications. 


FRED S. CARVER INC. ee ae \| 


HYDRAULIC EQUIPMENT 
5 CHATHAM ROAD SUMMIT. X. J. 
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FORMVAC U SERIES 
U-5 AND U-7 


Automatic machine with plug assist 
plus two-side heating for making 
large formings from heavy gauge 
material. Features include AIR- 
SLIP*, drape, vacuum and plug- 
drape forming. 


Unexcelled production of household 
items, furniture parts and automo- 
tive pieces. 


Maximum U-5 U-7 
molding area: 40x60" 60x88” 





Maximum draw: 
Drape molding 


(positive) 18” 24” Machine measurements: 
Deep drawing Width: 2’ 5” 

(negative) 24” ge Height: 4’ 10” 
— 





FORMSEAL 


Automatic packaging machine takes 
plastic sheet from the reel, heats it, 
forms a container, provides space 
for filling, closes the pack and trims 
it from the web. 


Package shape is designed to suit 
individual product. Filling methods 
can be used for liquids, pastes, 
powders or solid articles. The Form- 
seal produces up to 20,000 units 
per hour depending on product and 
material. 


Model F-1 for forming and trimming 
blisters. 

Maximum molding area: 10x10” 
Maximum depth of draw: 34” 














INJECTION MOLDING? 


The ROTO-JET injection molds small plastic 
products more efficiently and speedily at 
lowest cost. 

Its rotating turret, a patented Roto-Jet 
system, enables INJECTION, COOLING, 
SPRUE REMOVAL and EJECTION auto- 
matically to take place simultaneously at 
different stations using 8 inexpensive 
single cavity molds. 

Available in 4 molds ranging from % oz. 
to 2 oz. 








FORMPACK R-4 


A 4 station, high speed, fully auto- 
matic thermoforming machine spe- 
cifically designed for high volume 
production of thin walled contain- 
ers, cups, boxes, etc. It operates on 
a 3 second cycle producing con- 
tainers with beaded edges. 


The Formpack uses double side 
heating and offers deep drawing, 
pressure forming, or plug assist 
processes. Its rapid cycling and 
small forming area provide highest 


production at minimum cost. 


Maximum molding area: 10” x 12” 


Maximum depth of draw: 6” 


CoNAPAC 


CORPORATION 


Division of Roto-American Corp. 
120 East 13th Street, 
New York 13... SPring 7-6150 
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Plastics Problem? 


Get help in a hurry 
from your NEW 


Encyclopedia Issue! 


EXAMPLE: Where and how to use resins and 


molding compounds? 


. See the section “Resins and Molding Compounds” 


for all the fundamentals. Also see the materials 
charts and supplier lists in the “Technical Data” 
section. 


. Then check the Advertisers’ Index—on the first 


page of the “Resins . . .” section—for suppliers’ 
ads on resins, coatings, emulsions, etc. 


. Secure additional names and addresses of sup- 


liers from extensive Buyers’ Directory lists in the 


ack of the book. 


. Consult the Alphabetic Index for detailed cross- 


referenced listings of subjects related to your par- 
ticular inquiry. 


. For more help, turn to the “Free Product Litera- 


ture” section, select pertinent booklets and send 
for them with the enclosed free post cards. 


EXAMPLE: How to color plastics? 


1. 


bo 


See the section “Chemicals and Additives” for 
complete background. 


. Next, refer to the Advertisers’ Index on the first 


page of the section for ads relating to your spe- 
cific needs. 


. Check the Buyers’ Directory for a detailed listing 


of suppliers of dyes, stabilizers, plasticizers, etc. 


. Consult the Alphabetic Index for detailed cross- 


referenced listings of subjects related to your par- 
ticular inquiry. 


. For more help, turn to the “Free Product Litera- 


ture” section, select pertinent booklets and send 
for them with the enclosed free post cards. 


EXAMPLE: How to design a product—then get 
2 


l. 


it made: 
Get the basic facts in the section “Engineering 
and Methods,” and the new section “Designers 
Guide to Plastics Properties”. 


. Then for molder and special service advertise- 


ments, see the Advertisers’ Index on the section’s 
first page. 


. Next, examine the Buyers’ Directory for addi- 


tional names and addresses of molders, extruders 
and service organizations. 


. Consult the Alphabetic Index for detailed cross- 


referenced listings of subjects related to your par- 
ticular inquiry. 


. For more help, turn to the “Free Product Litera- 


ture” section, select pertinent booklets and send 
for them with the enclosed free post cards. 


EXAMPLE: Which machinery to buy? 


l. 


Turn to the section “Machinery and Equip- 
ment” for a complete picture of the factors in- 
volved; check the Machinery Specification Charts 
to secure all necessary comparative data. 


. Then see the Advertisers’ Index on the first page 


of this section and select ads whose messages 
bear on your problem. 


. Get further information—names and addresses of 


machinery, machine tool and equipment manu- 
facturers—in the time-saving Buyers’ Directory. 


. Consult the Alphabetic Index for detailed cross- 


referenced listings of subjects related to your par- 
ticular inquiry. 


. For more help, turn to the “Free Product Litera- 


ture” section, select pertinent booklets and send 
for them with the enclosed free post cards. 


The Encyclopedia is expressly designed to help you solve your problems. 
Reach for it next time you need help and see how valuable it can really be! 


MODERN PLASTICS ENCYCLOPEDIA ISSUE 


. . for fast, accurate answers to plastics problems 
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for plastic film processing equipment... 


) FOOK LO FEWBO 


me Mole) quel =) |-[oe™ 


Lembo’s the leader! 
Lembo specializes 
in developing 










and manufacturing 
efficient, modern, 
economical machinery. 


LEMBO LAMINATOR DOUBLE-DUTY TOP COATING MACHINE 
Laminates, embosses and valley prints. Manufactured in widths to your Flawless, high speed operation color coats at No. 1 station and top coats 
requirements. Selective power drives single or multiple operations. at No. 2. Reduces costs of processing unsupported or supported films. 





12-COLOR SURFACE PRINTER ROTOGRAVURE PRESSES 
For plastic film, nylon, glass, coated fabrics and all textiles. Up to 6 colors. Many exclusive features including hydraulic printing nips, 
High speed printing in 1 to 12 colors. Accurate, easy 360° registration. electric eye register controls, tachometers and indexing units. 


MACHINE WORKS, INCORPORATED AIR-BORNE SERVICE 
248 East 17th Street + Paterson’ 4, New Jersey — LAmbert 5.5555 


: Private fleet speeds our engineers 
Mfrs. PRESSES - EMBOSSERS ~ LAMINATORS - ROLLERS 2 . 


and field service experts to you 





There is only one Lembo Machine! Be cautious of ‘‘Lembo-type”’ imitations. 
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New Creations! 
Thousands of 
Stock Patterns! 


PAMARCO’S exclusive agreement 
with Keller-Dorian Graveurs of Lyon, 
France, gives you thousands of 
popular patterns, now in stock, and 


@ Engraved in the U.S.A. by 
Pamarco, for fast delivery 


Additional new patterns are constantly 
being created by Keller-Dorian’s 
many engravers, for production by 
PAMARCO. A complete new staff of 
engravers and sales technicians is now 
at your service at PAMARCO. You can 
be sure of expert rendition of your 
requirements. Ask to be put on our 
mailing list to receive samples regularly. 





NOW —a really 
complete service! 


Years of experience in the production 
and plating of base cylinders, plus 
top quality work by skilled gravure 
engravers — all under one roof — 
means fast reliable one-call service. 


@ Packaging @ Floor Covering 
@ Texturing @ Wall Covering 
@ Identification, etc. 
Consult with our experienced 
technicians on how our integrated 


facilities can save you money on your 
gravure requirements. 


PAMARCO 


INCORPORATED 
Telephone: CHestnut 1-1200 


phe " BATAVIA, ILLINOIS 


a Telephot.e: TRemont 9-7300 


ROSELLE, NEW JERSEY 


Cylinder Manufacturing ...Gravure Engraving...Machine Engraving...since 1944 
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HYDRAULIC PRESSES 


MOTOR DRIVEN UNITS ARE COMPLETE 
AND READY FOR OPERATION 












My 
ane 





HOBBING 


100 TON $ 1,817. 
200 TON $ 2,343. 
500 TON $ 3,536. 
1000 TON $ 7,579. 
2000 TON $26,000. 





COMPRESSION MOLDING 


(12x12) 
25 TON (18x18) — $2,875. 


50 TON (20x20) — $3,475. 
75 TON (20x20) — $4,050. 
100 TON (20x20) — $4,760. 


(20x20) 
150 TON (24x24) ~ $5,650. 


200 TON (24x24) — $6,150. 
300 TON (24x24) — $6,780. 





TRANSFER MOLDING 


—  ° e $5,500 
Oe WUD csc ctves $6,700 
fk eee $6,900 
2? re $8,795 
1 FON ......... PA 
_ fe $9,945. 
Be WEEE oacbices $12,975 





FIBREGLAS MOLDING 


Model 1-R 12x12) 
(12x 

(oS ee (18x18) 

i. are (20x20) 

75 TON .. (20x20) 

i fe | Se (20x20) 

(20x20) 

lt Se (24x24) 

Be PGE oa dnevcews (24x24) 

EE WE cokes +040 (24x24) 


PRESSES BUILT TO ORDER FOR SPECIAL APPLICATIONS 


IMMEDIATE DELIVERY 


Mobt®N 


HYDRAULIC PRESS CO. 


780 ROUTE 3 ° 


CLIFTON, N.J. 
PRescott 7-0503 




































t FF, Se go, 
, @ } 5 ge w , 
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Protected by I! Patents—5 others pending. 
The Akron Presform Mold Company is the only company with a 
complete line of production molding equipment, so as to provide 
just the right capacity machine for your production. Machinery so 
versatile that one operator can mold up to 2000 items per hour + a 
any powdered, granulated or liquid molding 
compound. The operator need not be a tech- 
nician, because all the raw materials are scien- 
tifically prepared, by the nation's foremost 
companies. Any hollow article can be molded 
from the raw material to a fin- 
ished product in one opera- 
tion. Our complete line of 
production rotational molding 
equipment assures the correct 
machine, dispensing unit and 
multiple cavity molds assem- 
bled onto our patented spider 
to satisfy your requirements. 


The single spindle ma- 
chine, shown at right, is 
available with a 15", 
25", or 75" diameter 
molding area. 


The multiple spindle 
machine, shown at left, 
is available with a 25" 
or 75" diameter mold- 
ing area. 





Write or call for detailed data or an appointment. 


THE AKRON PRESFORM MOLD Co. 
Phone WA 8-2105 
2030 Main Street, Cuyahoga Fails, Ohio 


MOLDS DIES 
STEEL AND ALUMINUM PLASTIC INJECTION 


FORMS 
LATEX DIPPING 


MACHINERY 
SPECIAL AUTOMATIC 
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STERLI 


makers of 
a full range of 
extruding equipment 





BLOW MOLDING, FILM & SKE! 
LAMINATING, WIRE COATING 


ore and more... industry 
leaders recognize the importance 
of Sterling know-how, quality 





and performance. 

Recent installations surpassed 

all expectations and 

production schedules. The superlative 
performance, flexibility and versatility 

of Sterling Equipment figured importantly in 
their decision to specify Sterling. 

The Sterling Extruder is a unit of superior 
performance and service, a product of long 
experience in the plastics industry. 
Sterlings are available in sizes 142” through 8 
with L/D ratios of 21:1, 24:1, or 30:1. 
Sterling offers a full range of variegated 
units and installations for both standardized 
and specialized requirements. 










used “ 


in 
ayTo-BLOW MACHINES 














Sterling high 
speed and high 
production extruder 
pictured here 
incorporates new 






reducer, new thrust 
bearing assembly 
and new lubricating system allowing 
for higher horsepower input, higher 
thrust bearing capacity, higher screw 
speeds and therefore higher produc 
tion. All Sterling Extruders are now 
built with these new components 


HEETING, COMPOUNDING, 
NG & CUSTOM EXTRUSION 











Blown Tubing Dies, from 1 
through 72” diameter of 
special design, eliminating 
all weld lines 


Sterling Pelletizer works 
Sterling Automatic Screen Changer saves costly with Extruders 12" to 6 

Extruder ‘down'-time...unique screen changer Instant synchronization with 
allows you to change screens while Extruder re Extruder is available. Ease 
mains in operation of operation, maintenance 
and cleaning is insured by 
extremely compact design 
Insures excellent uniformity 
of pellets, clean cutting ac- 


For full details, write to— On GAG 8 considerably 
lowered noise level 





STERLING EXTRUDERS — Designed by plastics men for plastics men 


1537 West Elizabeth Avenue - Linden, New Jersey - WAbash 5-3908 








Sets new standards of performance! 


MORE ECONOMICAL... 
Costs less to operate 


Obsobitoly dependable... Japan's outstanding 


FOR PLASTIC OR RUBBER 
- «+ yet in the moderate price range 





Here are the special 
features that give 
you more value— 


@ Sectional Drive 
@ Universal Joint 
@ Axis Crossing 
* 
a 


Flood Lubrication 


Hydraulically Main- 
tained Clearance 


@ Rotary Pressure Joint 


honteowes oy NIPPON ROLL MFG. CO., LTD, soco, sm 


For further information, please write to Plastic Division of 


sq Nichimen Co., td. 


5, 4-chome, Muromachi, Nihonbashi, Chuo-ku, Tokyo, Japan 
Cable Address: “NICHIMEN TOKYO” 
Telex No.: TK 2329, TK 2330 TOKYO 











Affiliated Overseas Companies 


Nichimen Co., Inc.: New York; Chicago; San Francisco; Los Angeles; Houston; Portland; 
Seattle; Vancouver; Montreol 


Japan Cotton Co.: Dallas; Calexico 

Deutsche Nichimen Gesellschaft m.b. H.: Hamburg; Berlin; Dusseldorf; Gothenburg. 
Nichimen Co., Ltd.: Mexico; San Jose; Lima; Caracas; Sao Paulo; Buenos Aires; Asuncion; 
London; Madrid; Cairo; Addis Ababa; Lagos; Momboso; Beirut; Teheran; Baghdad; 
Karachi; Chittagong; Dacca; Lahore; Calcutta; Bombay; New Delhi; Rangoon; Singapore; 


Kuola Lumpur; Dijakarta; Surabaja; Bangkok; Phnom-Penh; Saigon; Hong Kong; Manila; 
Sydney; Melbourne; Naha 














In shop after shop... 


Hydraulic Presses 
and-Equipment for 


Standard and 
Custom-designed 
Presses 


American Stee/ Foundries 


ELMES/KING DIVISION 


mis hob’ mM -lelel-\-1-1-1-me- Wa-lalel—) 
(@ilaloiialal-4ie-4— an @lalle 




















THERMEL 
Engineered Heat 


has solved many 
of the toughest 
jobs in 

the Plastics 
Industry! 


ca 

















RADIANT 
THERMATUBES 





THERMEL “Custom 
constantly turned 
that are accepted 





-Built” jobs are 
into Standards 
in the Industry! 





= ae 


CAST INSERT 
IMMERSION HEATERS 








THERMASTRIP BANDS 


BRING YOUR PROBLEMS TO US — NONE TOO LARGE — NONE TOO SMALL 


© 
Whermel, InC. 9408 Robinson Road, Franklin Park, Illinois 
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“A Suburb of Chicago’ 


DS 


le Office 
& Sales 
Engineering 
Team 


2 The 


Equipment 


we Design 
Research 

and Technical 
Service 





he Rainville Cc 































Garden City, N. Y. - Dewey Rainville, Robert She 


Stamford, Connecticut - T 
Woodstock, Connecticut + L 
; Irvington, New Jersey « Alla 
7 ville ) Comp any In & Abington, Pennsylvania + 
gu as Chamblee, Georgia * John Ri 
Franklin, Pennsylvania + Jo 
Dayton, Ohio + F. L. Miller « 
Evansville, Indiana « Willia 
Detroit, Michigan » Robert 
Evanston, Illinois + Robert & 
Minneapolis, Minnesota + E 
St. Louis, Missouri - Val He 
Fort Worth, Texas « Milton 
Alhambra, California + Art F 





4 Toronto, Canada * Bob Scha 
Fy Winnipeg, Canada - Microd 
ml Quebec, Canada - Crescent 


BLOW MOLDING e INJECTION 
EXTRUSION e DRYING e REFR 
SCRAP GRINDING e COMPRES 
CONVEYING e FLUID TEMPERA 
BLENDING e PULVERIZING eB 
HOT STAMPING e ACCESSORI 


For better se 
have establis 
AND DEVELC 
This activity gi 
plete DEMONS 
world—Plus, a 
on YOUR prob 
Sstallations in 


We init 





Rainville Research & Development Corp. / 


839 Stewa 


Garden City, N. Y. » Dewey Rainville, Robert Shevett, Charles Kuss, Henry Shevett 


Company Inc. 


3 


y 


> 
# 


7 


Stamford, Connecticut - Thomas Ryan + Davis 4-2257 
Woodstock, Connecticut + Larry Franks - Walnut 8-3860 (New 
Irvington, New Jersey - Allan Niebuhr, Jack Frost, John Man 
Abington, Pennsylvania « Harry Harp, James Mooney « Turns 
Chamblee, Georgia * John R. Davis « (Atlanta) GLendale 7-59( 
Franklin, Pennsylvania + John Reib, Dick Reib, Charles Words 
Dayton, Ohio - F. L. Miller » Beverly 3-3654 

Evansville, Indiana + William Sherwood « Harrison 4-9631 
Detroit, Michigan - Robert Markey + Venice 9-4212 
Evanston, Illinois « Robert Brandt + GReenleaf 5-2203 
Minneapolis, Minnesota - Ed Berman + Federal 6-0032 

St. Louis, Missouri - Val Heise! - Woodland 2-1721 

Fort Worth, Texas + Milton Hamill * WAlnut 6-0293 

Alhambra, California +« Art Rainville, Harold Putsey » Cumber 
Toronto, Canada * Bob Schad + Russel! 7-1765 

Winnipeg, Canada «+ Microdar of Canada Ltd. * SPruce 5-32: 
Quebec, Canada + Crescent Machine Shop Ltd. + Riverside 


inville Co. has 


DING @e INJECTION MOLDING 
e DRYING e REFRIGERATIO 
NDING e COMPRESSION MO 
e FLUID TEMPERATURE CO 
e PULVERIZING e BLOW MO 
PING e ACCESSORIES e PRIN 


h & Development Corp. / 





For better service to our customers, 
have established RAINVILLE RESEAF 
AND DEVELOPMENT CORPORATI 
This activity gives us one of the most c 
plete DEMONSTRATION CENTERS in 
world—Plus, an engineering staff to 
on YOUR problems and to assist wit 
Stallations in the field. 


We inuite you to visit us 


839 Stewart Ave., Garden City, L. /., 


Shevett « Pioneer 6-7135 
7 
560 (New England) 
ohn Mann « Essex 4-7440 
»y « Turner 4-7833 
ale 7-5901 
les Worden « Idlewood 2-3722 
BLOW-0-MATIC 
(made in Denmark) 
Dry Cycles 
Three sizes % gal 1100 
2 gal 600 
All Hydraulic 5 gal 125 


ice 5-3220 


tiverside 7-2461 
RAINVILLE 


S it | ROTARY 


G (made in U.S.A.) 


6 station—1 quart—1100 dry cycles 
4 station—5 gallon—400 dry cycles 


ION anya dew 
OLDING 

CONTROL, 

OLDS | 

RINTING 





The new RAINVILLE EXTRUDERS 


A complete line of imported extruders from 1” to 8” 
omers, we PLUS—a new line of Domestic Extruders— 
’ 


RESEARCH 
ORATION. 
most com- 
ERS in the 
aff to work 
ist with in- 


uc’ 


be . RAINBLOW MANIFOLD TYPE 
Li, Mew York BLOW MOLDING MACHINES 


Piaten Dimensions: 12x20 
Maximum Thickness of Part: 11 inches 





RAINKOOL 
Refrigerating and 


Recirculating Unit 


PLUS 
“NEW” 
RAINTOWER 

' COOLING 

3 TOWERS 





Do You Neer 


A PLASTICS DIVISION? 
A PRODUCTION MACHINE *% 
ACCESSORY MACHINES ? 


OR 


YOUR PLANT. MODERNIZED 
A PRODUCT ANALYZED? 






ot Rainville Company, Inc. 


839 Stewart Ave., Garden Cit 


PALLMANN MILLS 





rden City, L. /.. New York 


VERN EMERY 
CUT-OFF 
SAWS 


SHOWN 


DEHUMIDIFIED 
HOPPER DRYER 


A complete line of efficient q 


from 50 to 1000 Ibs. per hou 


Manufactured by 


Warren Components 
Division of 


El-Tronics, inc. 


Warren, Pennsylvania 


DRYER LOA 
For low ceiling plant 
These units may als 


be dehumidified 
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DEHUMIDIFIED 





RAINCO 

HOPPER DRYERS AUTOMATIC 

A complete line of efficient dryers 

from 50 to 1000 Ibs. per hour VASES SSE 
LOADERS 





DUST FREE!! 


LR-1000 Series—1200 Ibs. /hr 
LR-2000 Series—1800 Ibs./hr 


} { Proportional Loading 
also available 











ROTARY 
COMPRESSION 
MOLDING 


3% to 10 tons per sta 
tion—20 station. Fully 
automatic continuous 
compression molding 
with powder or pre 


Penryrye’ _ 
ae eo. 


forms. 

Manufactured by 

Warren Components 
Division of 
El-Tronics, inc. 
Warren, Pennsylvania 

ROTARY 
TRANSFER 
MOLDING 


Ten station continuous 
rotary transfer molding 
for such material as poly 
ester pre-mix, epoxies, 
alkyds and rubber 

Also operable for insert 
molding 





RAINCO DRUM TUMBLERS 
ORIGINAL FLOOR LEVEL LOADING. 
Max. Drum Size 
T-100 Series 23” dia. x 32” high 
CO Series 23” dia. x 44” high 
Drum Extenders also available 


Power saved by balanced —S 






DRYER LOADERS 


For low ceiling plants— 












drum holder design. gE 4 


| 


rat | 
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These units may also 







be dehumidified 




























@ Hauls all profiles, tubes, cables without set-up 
@ Will not scratch, mar, mark or dull any finish 
@ Infinitely variable speed ranges from 4” to 445 ft/min. 


. ° ° | ? t rsatile type of lak 
@ Instantly adjustable to any center line of extrusion yf fo, + : wiles ' , 
and to any size extrusion up to 16” — ; 
@ No slippage — highest safety factor of hauling power ve 200 Oy Se en Oe eee 
| ) with ifs performance and 
Plastic, rubber or metal . . . from the first foot out of your extruder ; “ 1 be very pleased to recommend 
to the last... the versatile Farris Universal Take-Off Machine y of your customers 


hauls perfectly and without waste. Endless caterpillar belts with 


| 
. ’ ‘ pe We haul off tubes having very thin 
cellular-form blocks pull with little vertical pressure, permitting =| 
| 


7 . : : , : wall thickness (0.015’’) without distort 
take-off of even the thinnest materials without distortion. Avail- » or damien te whe. 4 
able in a choice of hydraulic or electronic drives and a variety of ; 
models for every extruding requirement. Every machine is backed | t is a very sound and straightforward 
by the internationally known and accepted Farris manufacturing, | engineering job...’ : 
sales and service organization. dine 
We appreciate. its great flexibility in 
dealing with different sections and its 


WRITE, WIRE OR PHONE FOR OUR CATALOG of adjustment while running 


a 


Complete technical data about Farris Universal 


— Take-Off Machines. Ask for Catalog FM-110 s 


UEGLLA U N IVERSAL MACHINE CORP. MANUFACTURING AFFILIATES: 


r 
MANUFACTURER OF MACHINES FOR THE PLASTIC, METAL AND RUBBER INDUSTRIES Farris Engineering Corp. 


Farris Flexible Valve Corp 
¢ 400 Commercial Avenue, Palisades Park, N. J. Farris Pickering Governor Co., Inc 


a IN TEXAS: 5405 Clinton Dr., Houston, 20. IN EUROPE : Universal Machinery & Services Ltd., Leeds, England Farris Combustion Controls Corp, 
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DEPENDABLE... 
FAST CYCLE... 


as 









naming, s lysty- 
rene wall tile on a 
13 second cycle 
with a Natco 300 


MACHINES 


— 


The Natco Injection Molding Machines are 






proven performers and are well known as “The 
Natco 300 molds 


{wee ib oe ont os» 


Molders Molding Machine.” Each new instal- ladies shoe heels in 
12 cavity mold... 
lation has shown amazing production perform- @ 22 oz. shot 





ae 


ance. The Natco “patented” closed-circuit 


i 


shockless hydraulic system, fast injection rate, 





high speed clamp action, two-speed injection 

















control, automatic dual voltage heating, big a or ae 


150 of these 16 oz. 
a an mg waste- 
»askets per hour 


—_—_ oe 


capacity “leakproof” heating chamber and a 
choice of 20,000 or 30,000 psi interchangeable 


plungers makes Natco the first choice of 





molders who want the best. These features plus 


- =“ 


y : , A 22 oz. radio cab- 
unequaled dependability designed into the inet molded at a 
5 ow , rate of 70 per hour 
Natco is the answer to better profits in today’s with a Natco 400 


competitive injection molding market. 


Molding polyethyl- 
ene clothes baskets 


on the high speed 
800x 


e aaRBee « Alladin ¢ American Plasticraft ¢ Blisscraft 
e Bluebird ¢ Brittian ¢ Buffalo Molded « Champion 
Molded « Commonwealth « Como ¢ Dryden Rubber « 
Evans Zier ¢ Federal Enameling & Stamping ¢ Fischer 
¢ General American Transportation « General Die Mold 
e Gerber ¢ G. Felsenthal & Sons ¢ Grote e Guide Lamp 
Kinder ¢ Kusan ¢ Lakeland « Lee Deane ¢ Mari-Ellis « 
Market Maid « Michigan Panelyte ¢ Midwest ¢ Missouri 
Wood Heel ¢ Modern Plastics (Benton Harbor) ¢ Modern 
Plastics (Los Angeles) ¢ Napco ¢ Neo Products « N. F.C. 


i We Wt a 


Natco 800 molds 


Engineering ¢ Northwest ¢ Phoenix « Pride © Research 48 oz. impact pol 
e Stylette ¢ Tri-State ¢ Victory Button ¢ Vulcanized styrene T. V. mn 
Rubber ¢ Western Electric inet backs in record 
Other users in Europe, Asia and South America. time 
WRITE FOR CATALOG 2002 re : = | 
t 


BUFFALO CHICAGO DETROIT LOS ANGELES ST. LOUIS MILWAUKEE 
National Automatic Four States Mchry. Co. Peninsular Mchry.Co. Ellison Mchry.Co. Moehlenpah Eng., Inc. Four States Mchry. Co. 
Tool Co., Inc. 5300 W. Chicago Ave. 19178 James Couzens 160 W. 33rd St. 1315 S. Vandeventer 4433 W. Lisbon St. 

1807 Elmwood Ave. EStebrook 9-3200 Diamond 1-0880 Richmond 9-5461 JEfferson 3-0325 UPtown 3-4010 


DElaware 3873 


ee 
CLEVELAND NEW ENGLAND NEW YORK- MIDDLE ATLANTIC PHILADELPHIA PITTSBURGH — ERIE 
National Automatic Acme Mchry. & Mfg. NEW JERSEY Price Equip. Co. Randolph G. Milnes Co. Stanley Berg Mchry. Co. 
Tool Co., Inc. 102 Grove St Acme Mchry. & Mfg. 1005 L owes? Dr. 2005 Richard Rd Pky. Ctr., 875 Greentree Rd. 
26 Front St. Worcester, Mass. 20 S. Broadway Monroe, N. Willow Grove, Pa. Pittsburgh 16, Pa. 
Berea, Ohio PLeasant 7-7747 Yonkers, N. Y ATiantic 3- 4788 OLdfield 9-2998 WaAlnut 2-3612 


BErea 4-4300 YOnkers 5-0900 


HIGH MELT CAPACITY... 
BETTER PHYSICALS... 





Shot 02s. 


Pressure (Tons) 


Speed (Cu. in./min) 


THE MOLDER'S 
MOLDING MACHINE 





watson-Stilimen molding 


VERTICAL INJECTION MOLDING 
MACHINES 


Designed to meet the need for low-cost high 
speed production of small intricate mold 
ings. Also well adapted to molding parts 
requiring inserts. Capacities: 1, 2, 6, 16, 20, 
24 ounces 








TRANSFER MOLDING MACHINES 


Standard four-column designs incorporating 
the latest features for molding thermoset 
ting compounds. Ideal for small insert parts 
and cores. Adjustable opening to accommo- 
date a variety of mold sizes. Capacities: 
30 to 2000 tons 


COMPRESSION MOLDING PRESSES 


Can be converted to transfer press with 
transfer cylinder. Standard equipment in 
cludes bolsters, parallels, degassing, adjust 
able openings, top and bottom strippers, 
push-button control. Capacities: 50 to 
2000 tons. 
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GENERAL-PURPOSE PRESSES 


For molding and laboratory work, or for 
use as laminating press. Micro pressure 
adjustment makes them ideal for testing 
Purposes. Automatic single-cycle control 
governs press dwell under pressure. Capac- 


ities: 30, 50, 100, 200 tons. 


machinery 





Watson-Stillman is widely known for its “Completeline” of 
plastics molding machinery. From this line you can choose 
a model for virtually any molding requirement...a precision 
machine, built by specialists in molding equipment. Modern 
features of design assure high output at low cost. 

Also available to “Completeline” users is Watson-Still- 
man’s engineering counsel—a service which has grown out 
of the company’s long association with every branch of the 
plastics industry. Whether your application requires a stand- 
ard or special machine, Watson-Stillman engineers will be 
glad to help you discover the most economical solution. 

Write for quotations, or complete details on any of the 
equipment shown. 


WATSON-STILLMAN PRESS DIVISION 


FARREL-BIRMINGHAM COMPANY, INC. 
565 Blossom Road, Rochester 10, New York 

Telephone: BUtler 8-4600 

Plants: Ansonia and Derby, Conn., Buffalo and Rochester, N. Y. 

European Office: Piazza della Republica 32, Milano, Italy 
Represented in Canada by Barnett J. Danson, 1912 Avenue Road, 
Toronto, Ontario 
Represented in Japan by The Gosho Company, Ltd., Machinery Department, 

Tokyo, Osaka, and Nagoya 


FARREL 


WATSON 
_ STILLMAN 




















LABORATORY PRESSES 


Designed for experimental work and wher 


ever pressures of 30 to 100 tons are re- 
quired on small areas. Ideal for die work, 


laminating and hot or cold molding. Capac 
ities: 30, 50, 100 tons 


DIE-SINKING PRESSES 


For producing dies that will meet the ap 
proval of the most exacting molder 
Equipped with extra heavy platens, pump 
ing unit, standard control valves, gauge, 
piping, anvil and inserts. Capacities: 200 
to 3000 tons 





New PRODUCTION RECORDS! 


are being set with INDUCTION HEATED, CONTROLLED 
HIGH PRESSURE EXTRUDERS NOW ON STR! 


a 


because new features have been incorporated into a Production 
Extruder to meet your present and future requirements. 





SOUND ENGINEERING—RUGGED DESIGN—UNIFORM INDUCTION HEAT— 
FAST HEAT-UP—PUSH-BUTTON PRESSURE CONTROL—all of which insure 


less scrap, less power consumption, less down-time, and uniform gauge con- 
trol around the clock. 


Address your inquiries to: HALE & KULLGREN, INC. 
613 E. Tallmadge Avenue, Akron, Ohio 





Aetna-Standard Division 


BLAW-KNOX 














. < { 
+ 


ON... « Just set it on the rails. 
and connect the power supply. , it pioe 
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VERTICAL INJECTION MOLDING 
MACHINES 


Designed to meet the need for low-cost high 
speed production of small intricate mold 
ings. Also well adapted to molding parts 
requiring inserts. Capacities: 1, 2, 6, 16, 20 
24 ounces 








TRANSFER MOLDING MACHINES 


Standard four-column designs incorporating 
the latest features for molding thermoset 
ting compounds. Ideal for small insert parts 
and cores. Adjustable opening to accommo 
date a variety of mold sizes. Capacities: 
30 to 2000 tons 


COMPRESSION MOLDING PRE 


Can be converted to transfer press w 
transfer cylinder. Standard equipment 
cludes bolsters, parallels, degassing, adj 
able openings, top and bottom strippe 
push-button control. Capacities: 50 
2000 tons. 





PE-15 fully automatic 
preplasticizing-type molding 


machine with 1l5-ounce ca 


pacity. Advant shorter 
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W atson-Sullman is widely known for us ‘“Completeline” of 
plastics molding machinery. From this line you can choose 
a model for virtually any molding requirement ...a precision 
machine, built by specialists in molding equipment. Modern 
features of design assure high output at low cost 

Also available to “Completeline” users is Watson-Still 
man’s engineering counsel —a service which has grown out 
of the company's long association with every branch of the 
plastics industry. Whether your application requires a stand- 
ard or special machine, Watson-Stillman engineers will be 
glad to help you discover the most economical solution. 

Write for quotations, or complete details on any of the 
equipment shown. 


WATSON-STILLMAN PRESS DIVISION 


FARREL-BIRMINGHAM COMPANY, INC. 
565 Blossom Road, Rochester 10, New York 

Telephone: BUtler 8-4600 

Plants: Ansonia and Derby, Conn., Buffalo and Rochester, N. Y. 

European Office: Piazza della Republica 32, Milano, Italy 
Represented in Canada by Barnett J. Danson, 1912 Avenue Road, 
Toronto, Ontario 
Represented in Japan by The Gosho Company, Ltd., Machinery Department, 

Tokyo, Osaka, and Nagoya 


FARREL 


WATSON 
| STILLMAN 
® 














) PRESSES 


press with 
juipment in 
sing, adjust- 
m strippers, 
ties: 50 to 


GENERAL-PURPOSE PRESSES 


For molding and laboratory work, or for 
use as laminating press. Micro pressure 
adjustment makes them ideal for testing 
Purposes. Automatic single-cycle control 
governs press dwell under pressure. Capac 
ities: 30, 50, 100, 200 tons. 


LABORATORY PRESSES 


Designed for experimental work and wher- 
ever pressures of 30 to 100 tons are re- 
quired on small areas. Ideal for die work, 


laminating and hot or cold molding. Capac 
ities: 30, 50, 100 tons. 


DIE-SINKING PRESSES 


For producing dies that will meet the ap 
proval of the most exacting molder 
Equipped with extra heavy platens, pump 
ing unit, standard control valves, gauge, 
piping, anvil and inserts. Capacities: 200 
to 3000 tons 





new PRODUCTION RECORDS! 


are being set with INDUCTION HEATED, CONTROLLED 
HIGH PRESSURE EXTRUDERS NOW OD iM 


wr 


because new features have been incorporated into a Production 
Extruder to meet your present and future requirements. 





SOUND ENGINEERING—RUGGED DESIGN—UNIFORM INDUCTION HEAT— 
FAST HEAT-UP—PUSH-BUTTON PRESSURE CONTROL—all of which insure 


less scrap, less power consumption, less down-time, and uniform gauge con- 
trol around the clock. 


Address your inquiries to: HALE & KULLGREN, INC. 


613 E. Tallmadge Avenue, Akron, Ohio 





Aetna-Standard Division 


BLAW-KNOX 
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PRESSURE S QUALITY . . . The controlled 
pressure plasticizing action of the screw can be adjusted 
independently of die pressut¢ or screen pack conditions. 


INDUCTION HEATING SYSTEMS . . . Including automatic water- 
cooling equipment, provide “on the button” temperature 
control. Peleg ; 
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Clifton 
" Hydraulic LEWIS WELDING AND 
R=.) “scenes: | Rename car 
: pw Se CLEVELAND, OHIO 
MACHINES  Sauhull 
1. Model No. 357 3-125 6-200 6-10-225 12-350 412-D-8 | 616-L-12 | 616-PP-12 
2 Ox. of GP Ps molded 2.6" 8° 
per shot 2% 3 6 6-10 12-20 5.0 12 21 
3 Cu. in. molded per shot - 4.6 9.6 9.616 19.533 8.0 20 34 
“7 4. Locking force, tons 90 125 200 225 350 100 200 
193 
se 5, Max. daylight opening, in. 18 22 23 32 44 20 28 28 . 
99 
6, Plasticating capacity, 
= Ib./hr. 60 45 75 100 150 50 100 150 
7. Meximum mold size, 
53 H x V, in. 12 x 12 12 x 18% 15x 22 15x 25 20 x 33 21x14 rahe 24 x 14% 
190 
73 
72 8, Mold clamping stroke 
78 a. Min., in. 6% 5 6 B 10 No minimum 
b. Mox., in. 6% 8 g 14 20 8 12 12 
02 
9, Rated casting area, sq. in. 144 30 70 78 15 60 120 120 
99, 10. Inj. plunger stroke 
01 @. Mox., in. 8 5% 8% 10% 10% 8 % % 
02 
2 
160 11. Max. injection speed, 
85 cu. in./sec. 3% 6 8.75 8.75-10.7 17.4 2.7 4.0 10.0 
99 
12, Max. injection rate at 
00 15,000 p.s.i., cu. 
2 in./sec, 3% - ~ - - - “ pan 
137 
= 13, Top ram pressure, p.s.i. 20,000 | Up to 30,000 p.s.i. with reduced size plunger | 21,200 | 20,400 | 25,200 
184 
~ 14, iin. dry cycle time, sec. 13 6-4.3 7.35.4 5.4 64.5 8 10 10 
- 15. Motor, hp. 10 15 20 20 or 30 40 10 25 25 
01 
— 16, Degree of automation f.a.& s.ac Semi-automatic or fully automatic ge paren Pree 
4 
17. a. Are molds protected Yes; low 
) against closing on pressure 
oe obstruction? closing Low pressure closing is optional Yes Yes No 
»0 
b. Is weigh feeder 
included? No 0 » & Beaeea So No No No 
0< c. Are precompressed Yes 
molding feature included? | (pre-packing) 0 p “t- e-® 2.3 No No No 
002 
a 18, Approx. price range, $ 6500 Prices on application Prices on application 
175 
oy 19. Approx. delivery time, 
001 weeks 6 - - - - 8 12 12 
108 
CLIFTON: ‘fe. - fully automatic; ‘5.0. — semi-automatic; LEWIS WEL DING: *Single shot; *Prepack 


MACHINERY SPECIFICATIONS 








This chart covers molding and extrusion compounds, cast resins, and sheet, rod, and tube stock. The valves 
for the properties in the chart are based upon maximum ond minimum figures submitted by a numberof manu- 
fecturers of each type of plastic material. Differences in their procedures and sizes of test specimens may 
lead to erroneous conclusions in some cases if direct comparisons are attempted. 


PLASTICS PROPERTIES CHA 





CELLULOSIC MOLDING COMPOUND AND SHEETS 





Methyl! Methacrylate 





Modified 
Acrylic 
Molding 

Compound 


Ethyl 
Cellulose 
Molding 
Compounds 
and Sheets 


Cellulose 


Acetate 





Sheet 


Cellulose 
Acetate, 
High Acetyl 


Cellulose 
Propionate 
Molding 
Compound 


Cellulose 
Acetate 
Butyrate 


Cellulose 
Nitrate 


(Pyroxylin) 





Sheet 


Molding 


CHLORINATED 
POLYETHER 


Type 6/6 
Injection Molding 
and Extrusion 


30% Glass 
Fiber Filled 


Type 6 
Injection Molding 
and Extrusion 





High-Density 


Medium 
Density 


Low- 
Density 





Excellent 


400- 440 
10000-20000 


0.025 Avg. 





1.425 
19,5 
1,4 
10000 


4,10 
18000 
14000 


M24,R118 
5.5 


0.35 
$.1%107* 
185-250 
338 (66 p.s.i.) 
6x 10** 
465 
400 


7.7 


val 


3.7 


0.004 
0,004 
129 (barns) 
0.12 


Slow 


Chalks slightly 


Resistant to 
some 
Attacked 


Resistant to 


some 
Attacked 


Exceilent 
resistance to 
practically 
all solvents. 


Excellent 





Translucent 
to opaque 


Delrin (57) 





15(ini.)-7 Sextr.) 


Min) .)-2.Hextr. 


1,17-1,20 
23,7-23.1 
1,48-1.50 
8000-11000 


3.5-5.0 
11000- 19000 
12000- 17000 

0.40.5 


M80-M 100 
4-6 
0.35 
5-9 

140-200 

150-210 
10% 

450-550 

350-400 

3, 5-45 

3.0-3.5 

0.05- 0 

0.04-0, 

0.02-0.0: 

No track 


0.30.4 


Slow 


Very slight 


Practically nil 





Practically nil 


Attacked 


Fair to 
excellent 


Cadeo (33), CO 


(154), Swirlustre 


Excellent 
300-425 
2000-10000 
325-500 
10000-20000 
1.6-2.0 
Compression 
0.001-0.004 
injection 
0,002-0.008 
1,17-1,20 
23.7-23.1 
149 
7000-1 1000 
310 
4.5 
12000- 18000 
13000-17000 


0.3-0.5 


MB5-M105 
4-6 
0.35 
5-9 
140-190 
160-195 
>] ‘thd 
450- 550 
350-400 
3. 54,5 
3.0-3.5 
2.2-3,2 
0,.04-0.06 
0.03-0.05 
0.02-0.03 
No track 
0.30.4 
Slow 


Very slight 


Practically nil 


Attacked only by oxidizing 
acids and Hz SO, 


Practically nil 


Attacked 


Soluble in ketones, esters and 
aromatic chlorinated hydrocarbons. 
Resistant to alcohols at room 
temperature 


| Good to excellent 


Transparent (>92% light 
transmission), translucent, 
and opaque 
(39 
Evr-Kleer (39), Fiberfil (68), Genco 
(80), Gering MMRW (82), Glopaque 
(175), Interpl astics (98), Lucite (57), 
Lustreglow (175), Lustrelite (175), 

Lustretone (175), Perspex (96), 
Plexiglas (151), Reed (143), Sandee 
175) 


), Diekon (96), 


Excellent 
300- 400 
2000-5000 
400-490 
10000- 20000 


0.004-0.008 


1,12-1.18 
24,.7-23.3 
Not Applicable 
5000-9000 
15-50 
2.0- 4.0 
4000- 1 4000 
8000- 13000 
0. 5-3.0 


Slight Strength 
Loss 


Practically nil 


Attacked only by 
oxidizing acids 


Practically nil 
Practically nil 


Soluble in 
ketones, esters, 
and aromatic 
hydrocarbons 


Translucent 
fo opaque 


Cadco (33), 
lmplex (151), 
Reed (143) 


Good to excellent 


Excellent 
250-390 
500-5000 
350-500 
8000-32000 
1.82.4 
0.005-0.009 


1,09-1.17 
25.5-23.6 
1.47 
2000-8000 
5-40 
1.0-3.0 
10000-35000 
4000-12000 
2.0-8.5 


0.3-1.7 @ 40°F. 


R50-R115 
3.8-7 
0.3-0.75 
10-20 
115-185 
115-190 
10'2.19' 
350-500 
300-500 
3.0-4.2 
3.0-4.] 
2.8-3.9 
0.005-0.020 
0.002-0.020 
0.010-0.060 
60-80 
0.8-1.8 
Slow 


Slight when 
properly 
stabilized 


Slight 


Decomposes 


None 
Slight 


Widely soluble 


Good 


Transporent 
translucent 
opaque 

Campco (34), 
Ethocel (55), 
Gering EC (82), 
Interplastics (98), 
Joda E/C (52), 
Reed (143), 
Soplasco (164) 





Excellent 
210-320 
500-5000 


1.28-1.32 
21.6-20.9 
1.49-1.50 
4500-8000 
20-50 
3-4 
18000-25000 
6000-10000 
1.0-3.0 


R9I5-R120 
4-8 
0.3-0.5 
10-15 
140-220 
130-160 
10"'.10" 
250-300 
4.7 
4.5 
4.4 
0.018 
0.022 
0.051 
180-200 
2.0-4.5 


No visible 
change 


No visible 
change 
Decomposes 


No visible 
change 
Swells 


Good 
Transparent 


translucent 
opaque 


(184) 


Positive and injection 0.00 
semipositive 0 


Slow to self-extinguish 


Excellent 
260-420 
100- 5000 
335-490 
8000-32000 
2-2.6 





.003-0.007; flash 


1.23-1.34 
22. 5-20.6 
1.46-1.50 
1900-8500 
6-70 
0.65-4.0 
2200-36000 
2000-16000 
0.4-5.2 


R35-R125 
4-8 
0.3-0.42 
8-16 
140-220 
0-209(66psi) 
10%. 10" 
250-365 
200-300 
3.5-7.5 
3.5-7.0 
3.2-7.0 
0.01-0.06 
0.01-0.06 
0.01-0.10 
50-310 
1.9-6.5 


Slight 


Slight 


Decomposes 


Slight 


Pee 





Excellent 
210-390 
500-5000 
355-480 
8000-32000 
2.0-2.6 


B-0.007; 


0.008-0.010 


1,26-1.34 
22.0-20.6 
1.46-1.50 
3000-11000 
4-55 
3.5-4.5 
14000-36000 
3500-13000 
0.4-5.2 


R65-R125 
4-8 
0.3-0.42 
8-16 
150-220 
120-210 
10.196" 
250-365 
200-300 
4.7 
4.5 
4.4 
0.018 
0.022 
0.051 
50-310 
1.3-2.0 
ing 


Slight 


None 
Decomposes 
No visible 


change 
Decomposes 





Excellent 


ransparent 
translucent 
opaque 


Good 


Transparent 
translucent 
opaque 


Bexoid (26), Cadco (33), Campco (34), 
Celanese (41), Fiberfil (68), Gering CA (82), 
Interplastics (98), Joda C/A (52), Kodapak | 
and !V (60), Midwest-Midlon A(112), Nixon 
C/A (123), Plastocele (57), Reed (143), 
Sandee (154), Soplasco (164), Tenite acetate 
(59), Vuepak (115), Wopalit (184), Wopalon 


Excellent 
320-450 
00-5000 
335-515 
8000-32000 
2.0-2.4 
Injection 
0.001-.005 
Compression 
0.003-0.009 
1.18-1.24 
23.4-22.5 
1,46- 1.49 
2000-7300 


3100-22090 
3900- 1 1000 
0.5-10 


R20-R120 
4-8 

0.3-0. 40 
11-17 

155-220 

I 10-250(66p si) 

10'.10'5 

300-450 


3.6-3.9 

3.4-3.6 
0.01-0.04 
0.006-0.01 
0.01-0.04 
175-190 

1,2-2.8 

Slow 


Slight 


Slight 


Decomposes 


Slight 


Decomposes 





Soluble in ketones and esters; softened or slightly 


hydrocarbons 


Excellent 


Tronsporent 

translucent 
opaque 

Forticel (41), 
IReed (143), 
lTenite pro- 


|pionate (59) 


| 
| 


Excellent 
210-320 
500-5000 


1,15-1.22 
24.0-22.7 
1,461.49 
2600-6900 
60-100 
2.0-2.5 
4000-9000 
0.8-6.3 


R30-R115 
4-8 
0.3-0.4 
11-17 
140-220 
115-200 
10%.10" 
250-400 
4.7 
4.5 
4.4 
0.018 
0.022 
0.051 
0.9-2.2 
Slow 


| No visible 


change 


No visible 
change 
IDecomposes 


No visible 
change 
composes 





Good 


Transparent 
translucent 
opaque 
Cadco (33), 
Campco (34), 
Fairylite 





(161), Fiberfil 

|(68), Genco 

| (80), Gering 

\CAB (82), 

| Joda C/AB 

| (52), Kodapak 

|11 (60), Mid- 

| west-Midlon 
(112), Nixon 
CAB (123), 
Non-F lam 

|(161), So- 
lasco (164) 


Excellent 
265-390 
100- 5000 
335-480 
8000-32000 
2.0-2.4 
Injection 
0.002-0.005; 
Compression 
0.003-0.009 
1.15-1.22 
24.0-22.7 
1.46-1.49 
2600-6900 
40-88 
0.52.0 
2100-22000 
1800-9300 
0.8-6.3 


R31-R116 
4-8 
0.3-0.4 
11-17 
140-220 
15-227 (66psi) 
10'.19' 
250-400 


3.5-6.4 


3.2-6.2 
0.01-0.04 


0.01-0.04 


0.9-2.2 
Slow 


Slight 


Slight 


Decomposes 


Slight 


Decomposes 





Excellent 


Transparent 
translucent 
opaque 
Reed (143), 
Tenite 
butyrate (59) 


Good 
185-250 
2000-5000 


1.35-1.40 
20.5-19.8 
1.49-1.5] 
7000-8000 
40-45 
1.92.2 
22000-35000 
9000-11000 
5.0-7.0 


R9I5-R115 
5.5 
0.3-0.4 
8-12 
ca, 140 
140-160 
(10-15) x 10% 
300-600 
250-550 


Very fast 


Discolors and 
becomes 
brittle 


Slight 


Decomposes 


Slight 


Decomposes 





soluble in alcohol; little affected by 


Excellent 


Transparent 
translucent 
opaque 

Joda C/N (52), 
Nitron (115), 
Nixon C/N 
(123), Pyralin 
(57),Wopaloid 
(184), 
Xylonite (26) 


Excellent 
400-420 
500-1000 

425-465 
10000-20000 


0.004-0.006 


1.4 
19.8 
6000 

60-160 

1.6 


5000 


8.0 
290 

300 (66 p.s.i.) 
10's 


0.01 
Sel f- 
extinguishing 
Slight (loss in 
surface 
ductility) 
None 


Attacked by 
oxidizing acids 


None 
None 


Resists most 
solvents 


Excellent 


Translucent 
to opaque 


Cadco (33), 
Penton (92), 
Polypenco K-51 
(138, 139) 








Excellent 


470-720 
10000-25000 
2.1-2.2 
0.015 


7200-13000 
8000-13800 
1.0 


R111-R118 
5.2-5.8 
0.4 
10-15 
270-300 


300-360 (66 p.s.i.) 


(0.45-4) x 1Q"4 
385-470 
340-410 
4.1-4.6 
4.0-4.5 
3.4-3.5 

0.014-0.04 
0.02-0.04 
0.03-0.04 
130-140 
0.4-1.5 
Self- 
extinguishing 
Discolors 
slightly 


Resistant 


Attacked 


None 
None 


Resistant to 
common solvents 


Excellent 


Translucent 


to opaque 


Alcylite (3), 


Cadco (33), Catalin 


(40), Fiberfil (68), 
Gering NRW (82), 
Interplastics (98), 
Maranyl (96), 
Nylasint (137), 
Nylatron (137), 
Plaskon (4), Poly- 


penco-N (138, 139), 
Reed (143), Ultramid 


(27), Zytel (57) 


Excellent 


470-700 
10000-25000 
2.0 
0.001-0.005 


1.30-1.52 
21.7-25.4 


14000-31000 
1.5-2.5 
8.6-12.5 

15000-24000 

18000-40000 
2.2-5.0 


M94-E75 
1.5-1.7 
0.30-0.35 
1,2-3.2 
300-400 
490 (264 p.s.i.) 
T.53-5.5 x 108 
408-503 
375-450 
4.0-4.6 
3.8-4.4 
3.4-3.9 
0.017-0.026 
0.020-0.025 
0.017-0.022 
92-148 
0.1-1.4 
Slow to self- 
extinguishing 
Very little 
discoloration 


Resistant 


Attacked 


None 
Surface only 


Resistant to 
most solvents 


Good 


Translucent 
to opaque 


BCI (24), 
Chemi seal - 9003 
(173), Fiberfil (68) 


Excellent 
440-600 
10000-25000 


0.009 


1.13 
24.5-24.2 


10200-12000 
90-320 
1.5-3.6 

6700-9700 

8000-16000 

1.0-3.6 


R103-R118 





8-13 
175 
260-340 (66 P-ssie) 
10%.10"5 
440-510 
320-440 
5.0-14.0 
49-10.1 
4.0-4.7 
0.06-0.10 
0.06-0.11 
0.04-0.13 





1.9-3.3 
Self- 
extinguishing 
Slight 


dis coloration 
Resistant 


Attacked 


None 
None 


Resistant to 
common solvents 


Excellent 


Translucent 
to opaque 


Cadco (33), 

Catalin (40), 
Chemiseal (173), 
Firestone Nylon (70) 
Fosta Nylon (73), 
Plaskon (4), 

Reed (143), 

Spencer Nylon 
(165), 


Excellent 
300-450 
500-3500 
300-600 
10000-20000 


0.941-0.965 
29.4-28.7 
1.54 
3100-5500 
15-100 
0.8-1.5 
2400 
1400 
1.5-12 


D60-D70 (Shore) 
__11-12.4 
__ 0.55 
11-13 
250 
140- 180 (66 p.s.i.) 
1025. 1036 
450-500 
440-600 
2.30-2.35 
2.30-2.35 
2.30-2.35 
<0.0002 
<0.0002 
<0.0003 


_ <0.01 
Very slow 


™ _ Requires 


block 


Very 
Resistant 
Attacked 
slowly by 

oxidizing acids 

Very 
Resistant 

Very 
Resistant 
Resistant 


(below 80°C.) 


Excellent 


Translucent 
to opaque 





Excellent 
300-375 
100- 1000 
300-600 

8000-20000 
1.82.2 
0.02-0.05 


0.926-0.940 
1200-3500 
50-500 
0.25-0.55 


4800-7000 
0.5-5.5 


D50-D70 (Shore) 


220-250 
20-150 (66 p.s.i.) 
>10' 
500-700 
500-700 
2.25-2.35 
2.25-2.35 
2.25-2.35 
<0.0005 
<0.0005 
<0.0005 
200-235 
<0.01 
Very slow 


Surface crazing 
(Except black 
& brown) 
Very 
Resistant 
Attacked 
slowly by 
oxidizing acids 
Very 
Resistant 
Very 
Resistant 
Soluble in 
aromatic solvents 


above 60°C, 


Good 


Transparent 
to opaque 





Excellent 
275-350 
100- 1000 
300-600 

8000-15000 
1,.8-3.6 
0.01-0.05 


0.910-0.925 
1.51 
1000-2300 
90-650 
0.17-0.35 


>16 


D41-D46 (Shore) 
8.0 
0.55 
16-18 
212 
105-121 (66 p.s.i.) 
>10's 
460-700 
420-700 
2.25-2.35 
2.25-2.35 
2.25-2.35 
<0.0005 
<0.0005 
<0.0005 
135-160 
<0.015 
Very slow 


Surface crazing 

(Except black 
& brown) 
Resistant 


Attacked by 
oxidizing acids 


Resistant 
Resistant 
Soluble in 
aromatic solvents 
above 60°C. 
Fair 


Translucent 
to opaque 





A-C Polyethylene (158), Aeroflex (16), Agiline (6), Alathon 
(57), Alkathene (96), Ampacet (13) , Bakelite (172), Boronol 
(5), Cadco (33), Campco (34), Catalin (40), C-I-L (35), Dow 
PE (55), Dylan (102), Eltex (163), Fiberfil (68), Firestone 
Polyethyene (70), Fortiflex (41), Genco (80), Gering PE 
(82), Gilco (83), Grex (88a), Hi-fax (78), Hostalen (67), 
Interplastics (98), Lupolen (27), Marlex (126), Midwest- 
Midlon P (112), Modulene (117), Monsanto polyethylene 
(115), Petrothene (174), Plicose (132), Poly-Eth (165), 
Reed (143), Resinol (5), Sandee (154), Seilon ETH, ETH-R 
(157), Soplasco (164), Super Dylan (102), Super Modulene 
(117), Tenite polyethylene (59), Tygothene (178) 








Excellent 
340-450 
300-3000 
390-550 
10000-20000 


0.01-0.02 


0.90-0.91 
29-31 
1.49 
4300-5700 
250-700 
1.3-2 
8500-10000 


0.6-6.0 


R85-110 
3.3 
0.46 
N 
275-320 
210-230 (66 p.s.i.) 
10'¢ 
750-800 


2.0-2.1 


0.0002-0.0003 


<0.01 
Slow 


Requires 
black 


Very 
Resistont 
Attacked 
slowly by 

oxidizing acids 
None 


Very 
Resistant 
Resistant 

(below 80°C.) 


Excellent 


Translucent, 
transparent, 
opaque 

AviSun Polypro- 
pylene (23), Cadco 
(33), Escon (63), 
Firestone poly- 
propylene (70), 
Hostalen (67), 
Moplen (44), 
Poly-Pro (165), 
Pro-fax (92), 
Propathene (96), 
Reed (143), 
Seilon P-RO (157) 





2,29,33,35,39, 
80,94,96,134, 
143,151,154, 
156,162,175, 











182 


5,57,65,68,82,96, 


198, 107,134,143, 
151,156,182 


33, 143,151,156 








34,52,55,82,98, 
143,164 


3,26,33,34,41, 
5$2,57,60,82, 
112,115,123, 
129,143,154, 





164,184 


3,26,41,52, 
59,65,68,82, 
115,143,182, 
184 





26,52,60,82, 
164 





41,59,143 





5,22,33,34, 
52,60,68,80, 
82,112,123, 
129,156,161, 
164 


59,65,143, 
156 





26,52,57,115, 
123,182,184 





33,92,138,139 


3,4,27,33,35,40,57, 
65,68,73,82,90,96, 
98,107,137,138,139, 


142,143,182 


24,33,68,173 








4,33,40,65,70,73, 
143,165,173 


5,6,13,16,27,30,33,34,35,40,41,52,55,57,59,65,67,68,70,80, 
82,83,880,90,92,96,98, 102,103, 107,112,115,117,126,129, 
132,136, 142,143,154, 156,157,158, 164,165, 172,174,178, 182 


23,33,44,63,65, 
67,70,77,92,96, 
112,123,143,157, 
158,165,182 


Acme Resin Corp., 1401 Circle Ave., Forest Park, Ill 

2. Acryvin Corp. of America, 470 E. 99th St., Brooklyn 36, N.Y 
Alcylite Plastics and Chemical Corp., 23874 Pine St Bidg., Minneapolis 2, Minn. 

Newhall, Calif. Aries Laboratories, Inc., 45-33 Davis St., 
Allied Chemical Corp., Plastics and Coal Chemicals Div., 1, N.Y 

40 Rector St., New York 6, N.Y . Armstrong Products Co., Argonne Rd., Warsaw, Ind. 
Allied Resinous Products, Inc . Atlas Mineral Products Co., The, Mertztown, Pa. 
Ohio . Atlas Powder Co., Wilmington 99, Del. 

6. American Agile Corp., Maple Heights, Ohio . Auburn Plastics, Inc., 48 Canoga St., Auburn, N.Y. 
American Alkyd Industries, Broad & 14th Sts., Carlstadt, N.J AviSun Corp., Marcus Hook, Pe. 
American Cyanamid Co., 30 Rockefeller Plaza, New York . BCI Industries, Chemicals Div., 
20, N.Y 18, N.Y 

9. American Hard Rubber Co., 93 Worth St., New York 13, N.Y . B.I.P. Chemicals Ltd., Oldbury, Birmingham, England 
Americen Insulator Corp., New Freedom, Pa. . BX Plastics Ltd., Chingford E4, London, England 
American Lucoflex, Inc., 500 Fifth Ave., New York 36, N.Y 7. Badisch Anilin- & Soda-Fabrik AG, Ludwigshafen am Rhein, 
American-Marietta Co., Adhesive, Resin, and Chemical Div., W. Germany 
3400 13th Ave., S.W., Seattle, Wash. . Biggs Co., Inc., 
American Molding Powder & Chemical Corp., 703 Bedford 64, Calif. 

Ave., Brooklyn 6, N.Y - Borden Chemical Co., The, Div. of The Borden Co., 
American Plestics Corp., 342 Medison Ave., New York 350 Madison Ave., New York 17, N.Y 

17, N.Y - Borden Chemical Co., The, Div. of The Borden Co., 
Americen Reinforced Sales, 650 8. Spring St., Los Angeles Resinite Dept., Santa Barbara, Calif. 

14, Celif. . British Geon Ltd., London W. 1, Englend 


Anchor Plastics Co., 36-36 
Archer-Daniels-Midland Co., 


36th St., Long Island City 6, N.Y 
Plastics Div., 700 Investors 


- British Resin Products Ltd., London W. 1, England 
- Cadillac Plastic and Chemical Co., 15111 Second Ave., 
Detroit 3, Mich. 
Campco Div., Chicago Molded Products Corp., 
2717 N. Normandy Ave., Chicago 35, Il. 
Canadian Industries Ltd., P.O. Box 10, Montreal, 
Que., Canada 
- Canadian Resins & Chemicals, Div. of Shawinigan 
Chemicals, Ltd., 600 Dorchester St. W., Montreal 2, 
Quebec, Canada 
- Carboline Co., 32 Hanley Indus. Ctr., St. Louis 17, Mo. 
- Cary Chemicals, Inc., P.O. Box 1128, New Brunswick, N.J 
- Cast Optics Corp., 123 Newman St., Hackensack, N.J. 
- Catalin Corp. of America, 1 Park Ave., New York 16, N.Y 
- Celanese Plastics Co., a Div. of Celanese Corp. of America, 
744 Broad St., Newark, N.J. 
- Chemical Coatings and Engineering Co., Inc., Brooke St., 
P. O. Box 305, Media, Pa. 
. Chemical Development Corp., Endicott St., Danvers, Mass. 
. Chemore Corp., 2 Broadway, New York 4, N.Y. 
. Cibe Products Corp., Plastics Div., P.O. Box 415, 
Fair Lewn, N.J. 
Colab Resin Corp., Tewksbury, Mess. 


- Coast Pro-Seal Mfg. Co., 2235 Beverly Bivd., Los Angeles, 
Calif. 

- Colton Chemical Co., Div. Air Reduction Co., Inc., 
1747 Chester Ave., Cleveland 14, Ohio 

. Columbia-Southern Chemical Corp., 1 Gateway Center, 
Pittsburgh 22, Pa. 

. Cordo Molding Products, Inc., 230 Park Ave., 
New York 17, N.Y. 

- Crane Packing Co., Teflon Products Div., 6400 Oakton St., 
Morton Grove, III. 

- Cutler-Hammer, Inc., 492 N. 12th St., Milwaukee 1, Wis. 

. Davis Plastics Co., Joseph, Arlington, N.J. 

. Dewey & Almy Chemical Div., W. R. Grace & Co., 
62 Whittemore Ave., Cambridge 40, Mass. 

- Diamond Alkali Co., 300 Union Commerce Blidg., 
Cleveland 14, Ohio 

- Dow Chemical Co., The, Midland, Mich. 

. Dow Corning Corp., Midland, Mich. 

. Du Pont de Nemours & Co. (Inc.), E.I., Wilmington 98, Del. 

- Durez Plastics Div., Hooker Chemical Corp., 888 Walck Rd., 
North Tonawanda, N.Y. 

- Eastman Chemical Products, Inc., Subsid. of Eastman 
Kodak Co., Kingsport, Tenn. 


. Eastman Kodak Co., Rochester 4, N.Y. 

. Electronic Mechanics, Inc., Clifton, N.J. 

. Emerson and Cuming, Inc., Canton, Mess. 

. Enjay Chemical Co., a Div. of Humble Oil & Refini 
15 West Sist St., New York 19, N.Y. 

. Epoxylite Corp., 10829 E. Central Ave., El Monte, 

. Erie Plastics Co., 1215-31 Walnut St., Erie, Pa. 

. Escambia Chemical Corp., 261 Madison Ave., New 
16, N.Y. 

. Farbwerke Hoechst A.G., vormals Meister Lucius un 
Bruning, Frankfurt (M), Hoechst, W. Germany 

. Fiberfil Corp., Fox Farm Rd., Warsaw, Ind. 

. Fiberite Corp., 516 W. Fourth St., Winona, Minn. 

. Firestone Plastics Co., P.O. Box 690, Pottstown, 

. Flexfirm Products, 2300 N. Chico Ave., El Monte, CG 

. Food Machinery and Chemical Corp., Chemicals & 
Div., 161 E. 42nd St., New York 17, N.¥. 
Foster Grant Co., Inc., Leominster, Mass. 
Freeman Chemical Corp., Subs. of H.H. Robertson 
211 E. Main St., Pt. Washington, Wis. 
Furane Plastics, Inc., Los Angeles, Calif. 
Gerfield Mfg. Co., 10 Midland Ave., Garfield, N.J. 
General Mills, Inc., Kankakee, Ill. 


Long Island City 


, 525 W. Adams St., Conneaut, 


LIST OF 
MANU FACTURERS 


1407 Broadway, New York 


Carl N., 2255 Barry Ave., Los Angeles 
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Eastman Kodek Co., Rochester 4, N.Y 
Electronic Mechanics, Inc., Clifton, N.J. 
Emerson end Cuming, Inc., Canton, Mass. 
. Enjay Chemical Co., a Div. of Humble Oil & Refining Co., 
15 West Sist St., New York 19, N.Y 
Epoxylite Corp., 10829 E. Central Ave., El Monte, Calif. 
1215-31 Welnut St., Erie, Pa. 
Escambia Chemical Corp., 261 Madison Ave., New York 
16, N.Y 
Farbwerke Hoechst A.G., vormals Meister Lucius und 
Briming, Frankfurt (M), Hoechst, W. Germany 
Fiberfil Corp., Fox Farm Rd., Warsaw, Ind. 
Fiberite Corp., 516 W. Fourth St., Winone, Minn. 
Firestone Plastics Co., P.O. Box 690, Pottstown, Pa. 
Flexfirm Products, 2300 N. Chico Ave., El Monte, Calif. 
Food Machinery and Chemical Corp., Chemicals & Plastics 
Div., 161 E. 42nd St., New York 17, N.Y 
Foster Grant Co., Inc., Leominster, Mass. 
Freeman Chemical Corp., Subs. of H. H. Robertson Co., 
211 BE. Main St., Pt. Washington, Wis. 
Fureane Plastics, Inc., Los Angeles, Calif. 
Garfield Mfg. Co., 10 Midland Ave., Garfield, N.J 
General Millis, Inc., Kankakee, Ill. 


POLYCAR- 


PYLENE BONATE 
Medium Low- 
asity Density Density 
cellent Excellent Excellent Excellent Good 
450 30-375 275-350 340-450 480-520 
3500 100- 1000 100- 1000 300-3000 1000 
600 300-600 300-600 390-550 550-600 
20000 8000-20000 8000-1 5000 10000-20000 15000-20000 
2.0 1.82.2 1.8-3.6 - 1.74-5.5 
0.05 0.02-0.05 0.01-0.05 0.01-0.02 9.005-0.007 
__ | 0.926-0.940 0.910-0.925 0.90-0.91 1.2 
ame od - 29-3) 23 
_ aa = 1.51 1.49 1.584 
5500 1200-3500 1000-2300 4300-5700 8500-9500 
5-100 50-500 90-650 250-700 60-100 
81.5 0.25-0.55 0.17-0.35 1.3-2 3.2 
2400 = - 8500-10000 11000 
1400 4800-7000 - e 11000-13000 
512 0.5-5.5 16 0.6-6.0 12-16 
(% x %" Bar) 
70 (Shore) D50-D70 (Shore) D41-D46 (Shore) R85-110 M70,R 118 
4 - 8.0 3.3 4.6 
a - 0.55 0.46 0.30 
- 16-18 VW 7 
td 220-250 212 275-320 275 
peSsi.) 920-150 (66 p.s.i.) [105-121 (66 p.s.i.) J 210-230 (66 p.s.i.) 280-290 
Hp >10' 10" 10" 2.1 x 10% 
500 500-700 460-700 750-800 400 
0-600 500-700 420-700 = 364 
7.35 2.25-2.35 2.25-2.35 - 3.17 
2.35 2.25-2.35 2.25-2.35 - 3.02 
2.35 2.25-2.35 2.25-2.35 2.0-2.1 2.96 
0.0002 <0.0005 <0.0005 - 0.0009 
0.0002 <0.0005 0.0005 = 0011 
0.0003 <0.0005 0.0005 0.0002-0.0003 0.010 
7 200-235 135-160 - 10-120 
Bee 23d 7 <0.01 <0.015 <0.01 0.3 
slow Very slow Very slow Slow Self exting- 
ie tiip erica vi shing 
Surface crazing Surface crazing Requires Yellows 
(Except black (Except black black slightly 
} . |___ & brown) & brown) 
Very Very Resistant Very None 
Resistont Resistont 
Attacked Attacked by Attacked Attacked slowl 
by slowly by oxidizing acids slowly by by oxidizing 
acids oxidizing acids oxidizing acids acids 
- Very Resistant None Resistant 
nt Resistant 
Very Very Resistant Very Attacked 
Resistant Resistant slowly 
Soluble in Soluble in Resistant Resistant to 
80°C.) aromatic solverts | aromatic solvents (below 80°C.) ne on 
“ne ° vorein 
above 60°C. above 60°C. onnhanid 
chlorinated 
hydrocarbons 
lent Good Fair Excellent Excellent 
t Transparent Translucent Translucent, Transparent 
to opaque to opaque transparent, 
é opaque 
lyethylene (158), Aeroflex (16), Agiline (6), Alathon AviSun Polypro- Cadco (33), 
Ikathene (96), Ampacet (199 , Bakelite (172), Boronol § pylene (23), Cadco Lexan (79), 
© (33), Campco (34), Catalin (40), C-I-L (35), Dow § (33), Escon (63), Merlon (114), 
), Dylan (102), Eltex (163), Fiberfil (68), Firestone Firestone poly- Polypenco 
ene (70), Fortiflex (41), Genco (80), Gering PE propylene (70), (138, 139) 
ileo (83), Grex (88a), Hi-fox (78), Hostalen (67), Hostalen (67), 
lastics (98), Lupolen (27), Marlex (126), Midwest- Moplen (44), 
P (112), Modulene (117), Monsanto polyethylene Poly-Pro (165), 
Petrothene (174), Plicose (132), Poly-Eth (165), Pro-fax (92), 
143), Resinol (5), Sandee (154), Seilon ETH, ETH-R Propathene (96), 
Soplasco (144), Super Dylan (102), Super Modulene Reed (143), 
Tenite polyethylene (59), Tygothene (178) Seilon P-RO (157) 


33,79,114,138, 


39 


y 
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pory.  POLYTETRA- | Polystyrene Molding __ Special Styrene 
CHLORO- FLUORO- FEP Compounds and Sheet Molding Compounds and Sheet 
TRIFLUORO- ETHYLENE FLUORO- Unfilled | Impact-Resistant Special Glass Filled 
ETHYLENE MOLDING CARBON a Medium Heat and 30/35% 
COMPOUND ae OOS ee Chemical Glass Fiber 
_ General-Purpose} Heat-Resistant - - 
 Heat-Resistant | Extra-High Resistant Filled, 
# Type General Purpose 
Excellent ~ Excellent Excellent Excellent Good Excellent 
445-500 - 600-750" 265-400 250-400 300-400 275-350 
500- 15000 - 1000-2000 1000-10000 1000-10000 1000-5000 2000-5000 
440-550 - 625-760 325-600 375-600 350-700 275-575 
20000-40000 ~ 5000-20000 bo 10000-30000 10000-30000 10000-33000 10000-20000 
2.0 3.0- 4.0 2.0 3 2 1.6-2.3 1.6-2.4 1.6-2.4 2.0 
0.005-0.0 10 - 0.03-0.06 Be pags, z eta Compression 0.002-0.006 0.001-0.008 0.001-0.003 
aaa eee §=—0.001-0.006 
See. ale By SSF te. Injection 
i Bi cis RRSAgE cae: " = 0.002-0.006 
2.1 2.13-2.22 2.142. 17 ir eRe Bp wl 1.04-1.065 0.98-1.10 1.05-1.11 1.25-1.33 
13.2 13.2-12.6 12.8-13,0 i, SST 26.4-26.0 28.1-25.2 26.2-24.8 20.9-22.2 
1,43 1.35 | 1,338 eT ORE ain, © q 1.59-1.60 ~ 1,57-1.60 - 
5700 2000-4500 2700-3100 ra : 5000-9000 3500-6500 6500-12000 10000-15000 
100-200 200-400 250-330 pide ett es Wes : 1.0-2.5 5-80 1.4-2.5 0.75-1.3 
2-3 0.58 0.5 oi s 4-5 3-4.5 4-6 11.0-12.1 
32000-80000 1700 - binds g 11500-16000 4000-9000 11500-16000 14000-17000 
8250 - ~- orl Sy 3 8700-13000 5000-10000 10000-17000 15000-17500 
3.6 3.0 No break si, rat ee 0.25-0.40 0.5-11.0 0.35-0.60 1.4-5.0 
eos : (%" Bar) 0.5-8.0(23°C.) (Y“" Bar) 
1 ty ne foe ven 0.4-2.5 (-25°C.) 
R110-R115 50-D65 (Shore) R25 PRE < ‘ M65-M80 M35-70; R50-100 M65-M90 M90-95 
6 6 6 ae we 2.4-3.3 1.0-3.0 1.9-3.0 - 
0,22 0.25 0.28 Bae: 0.32 0.32-0.35 0.32-0.35 0.23-0.27 
4,5-7.0 10 8.3-10.5 “ 6-8 3.4-21 6-8 4.0-4.5 
390 550 400 ME Se Begs 150-170 140-175 170-200 180-200 
- 250 (66 p.s.i.) - CEN oF Nz 150-195 148-200 180-235 218-236 
1.2 x 1028 >1Q28 >2 x 1078 Bes ae >10'6 >10'6 1013-1017 3.2-3.7 
530 480 500-600 ‘ at as 500-700 300-600 400-600 350-425 
600 430 - : 400-600 300-600 300-500 350-430 
2.24-2.8 2.0 2.1 # 2.45-2.65 2.45-4.75 ° 2.45-3.4 3.0-3.5 
2.3 2.0 2.1 Shi 2.4-2.65 2.4-4.5 2.4-3.2 2.9-3.5 
2.5 2.0 2.1 ; 2.4-2.65 2.4-3.8 2.4-3.1 2.7-3.4 
0.0012 0.0002 0.0003 ., 0.0001-0.0003 0.0004-0,002 0.0005-0.003 0.004-0.014 
0.003¢ <0,0002 0.0003 <8 SS 0,0001-0.0003 | 0.0004-0.002 | 0.0005-0.003 0.001-0.004 
0.0036 <0.0002 0.0003 ee Be 0.0001-0.0004 | 0.0004-0.002 | 0.0005-0.005 0.001-0.003 
360 200 165 ge Bae z 60-80 20-100 60-135 25-40 
0.00 0.00 0.01 e 0.03-0.05 0.1-0.3 0.05-0.40 0.05-0.07 
None None None y 5 ef Slow Slow Slow Fast to S.E. 
tA = ee ap Say 
None None None ee Slightly Some strength Yellows Yellows 
BS f ea D caren l cpamee Yellow loss slightly slightly 
om ; panto —yellow 
None None None P ER EE eek : None None None None 
None None None Bin Maer icy AST coal Attacked by Attacked by Attacked by Attacked by 
e : # t of strong acids D543 oxidizing acids] oxidizing acids | oxidizing acids | oxidizing acids 
None None None None None None Resistant 
None None None None None None Surface only 
Halogenated None None Soluble in Soluble in Soluble in Soluble in 
compounds aromatic and aromatic and aromatic and aromatic and 
cause slight chlorinated chlorinated chlorinated chlorinated 
swelling ¥ hydrocarbons hydrocarbons hydrocarbons hydrocarbons 
Excellent Excellent Excellent Fair to good Good Fair to good Good 
Transparent Opaque Transparent Transparent Translucent Transparent Translucent 
to translucent to translucent 4 (88-92% light to opaque (88-90% light to opaque 
if transmission) transmission) 
Chemelec 500 Cadco (33), Cadco (33), Ace-Hide (9), Ancorene (16), Bakelite (172), Bextrene (26), Cadco 
(173), Exon (70), Chemelec 300 § Chemiseal (173),0 (33), Campco (34), Carinex (167), Catalin (40), Cerex (115), Chinatex 
Fiberfil (68), (173), Chemlon § Teflon FEP (57) (22), Darex (53), Distrene (32), Dylene (102), Erinoid 
Fluoroflex C (50), Fluon Be (167), Fiberfil (68), Fostarene & Fosta Tuf-Flex (73), Genco (80), 
Fluron (166), (96), Fluorotex- ac Gering PSX and PS (82), Gilco (83), Goodrite (76, 87), Helix (28), 
Fluran (178), T (147), Fluoro- at Interplastics (98), Joda (52), Lustrex (115), Marbon 8000 (109), 
Hostaflon C plast (173), ® Midwest-Midlon (112), Nixon P/S (123), Pliolite (88), Polypenco 
(67), Kel-F (113) § Fluorosint | Q200.5 (138, 139), Polystyrol (27), Reed (143), Resiston (5), 
(138,139), x Riji-Tuf (9), Sandee (154), Seilon S-3 (157), Soplasco (164), 
Hostaflon TF Stokoflex (166), Stokolite (166), Stycast (62), Styco (123), Styron (55) 
(67), Polypenco os 
“4 (139), 9 
eflon (57) v3 
ss 
oe py ey meme 33,57,173 J 5,9,16,22,26,27,28,29,32,33,34,39,40,44,52,53,55,62,65,68,73, 76,77, 
172 173 178 182 138 139 147 80,82,83,87,88,90,98, 102,103,107, 109,111,112,115,117,123, 129,138, 
173,178, — 147, 139,142,143,154,156,157,164,166, 167,172,173, 182 
1. 10°* cal. per sec. per sq. cm., per 1° C. per co 3 short-time, ',-in. thickness, volts per mi! 


77. 
78. 


79. 
80. 
81. 


82. 


2. ohm-cm. (SO% relative humidity and 23°C.) 


Garlock Packing Co., The, Palmyra, N.Y. 

General Aniline & Film Corp., Commercial Development 
Dept., 435 Hudson St., New York 14, N.Y. 

General Electric Co., 1 Plastics Ave., Pittsfield, Mass. 
General Plastics Corp., 1400 N. Washington, Marion, Ind. 
General Tire & Rubber Co., Chemical Div., 1708 Englewood 
Ave., Akron 9, Ohio 

Gering Products, Inc., No. 7th St. & Monroe Ave., 
Kenilworth, N.J. 


. Gilman Brothers Co., The, Gilman, Conn. 

. Glaskyd Inc., Eckel Road, Perrysburg, Ohio 

. Glastic Corp., The, 4321 Glenridge Rd., Cleveland 21, Ohio 
. Glidden Co., 900 Union Commerce Bidg., Cleveland 14, Ohio 
. Goodrich Chemical Co., B. F., Cleveland 15, Ohio 

. Goodyeer Tire & Rubber Co., The, Chemical Div., 


1144 E. Market St., Akron 16, Ohio 


. Grace, W.R. & Co., Clifton, N.J. 

. Great American Plastics Co., 650 Water St., Fitchburg, Mass. 
. H & R Industries, Nezareth, Pa. 

. Haveg Corp., 900 Greenbank Rd., Wilmington, Delaware 

. Hercules Powder Co., Inc., Wilmington 99, Del. 

. Heresite & Chemical Co., Manitowoc, Wis. 

. Homalite Corp., The, Wilmington 4, Del. 


95. 
96. 
97. 
98. 
99. 


100. 
101. 
102. 
103. 
104. 
105. 
106. 
107. 
108. 
109. 


110. 
111. 


112. 


4. step-by-step, ‘,-1n. thickness, volts per mi! 


Hysol Corp., Olean, N.Y. 

Imperial Chemical Industries Ltd., London $.W 1, England 
Interchemical Corp., 244 McWhorter St., Newark §, N.J. 
Interplastics Corp., 120 E. 56th St., New York 22, N.Y 
Jones-Dabney Co., Resins and Chemicals Div., Div. of 
Devoe & Raynolds Co., Inc., Louisville 8, Ky. 

Keyes Fibre Co., Upper College Ave., Waterville, Maine 
Knoedler Chemical Co., Lancaster, Pa. 

Koppers Co., Inc., Koppers Bidg., Pittsburgh 19, Pa. 
Lamex Chemical Corp., Sundial Ave., Manchester, N.H 
Lawrence Adhesive & Chemical Co., Inc., 
Lebec Chemical Corp., Paramount, Calif. 
Lus-Trus Corp., 884 Railroad St., Ypsilanti, Mich. 
Luzerne Rubber Co., Trenton, N.J. 

Marblette Corp., 37-21 30th St., Long Island City 1, N.Y 
Marbon Chemical, Div. of Borg-Warner Corp., 7165 Chicago 
Ave., Gary, Ind. 

Melamine Plastics, Inc., Winona, Minn. 
Mese Plastics Co., 11751 Mississippi Ave. 
25, Calif. 

Midwest Plastic Products Co., 1801 Chicago Rd., 
Chicago Heights, I11. 


, Los Angeles 


Lawrence, Mass. 


113. 


114. 
115. 
116. 
117. 
118. 
119, 


120. 
121. 
122. 


123. 
124. 
125. 
126. 
127. 
128. 


129. 
130. 
131. 







Good 
300-400 
1000-10000 
375-600 
10000-33000 
1.62.4 
0.002-0.005 


1.075-1.10 
25.8-25.2 
1,57 
9500-12000 
1,5-3.5 
4-5.6 
14000- 17000 
14000-19000 
0. 35-0.50 


M80-M83 


0.007-0,010 
0.007-0.0 10 
0.007-0.0 10 
100-150 
0.20-0.30 
Slow 


Yellows 
slightly 


None 


Attacked by 
oxidizing 
acids 
None 


None 


Soluble in 
ketones, esters 
& some chlori- 
nated hydro- 
carbons 
Good 


Transparent 


(80-88% light) 


Bakelite (172), 
Cadco (33), 
Carinex (167), 
Catalin (40), 
Fostacryl (73), 
Lustrex (115), 
Polystyrol (27), 
Reed (143), 
Tyril (55) 


27,33,40,55,73 
115,142,143, 
167,172,182 











Minnesota Mining & Mfg. Co., 900 Bush Ave., St Paul 


6, Minn. 


Mobay Chemical Co., Pittsburgh, Pa. 


Monsanto Chemical Co., Plastics Div., Springfield 2, Mass. 


Morrell Corp., George, Muskegon Heights, Mich. 


Muehlstein, H., & Co., 60 E. 42nd St., New York 17, N.Y. 
Mycalex Corp. of America, 125 Clifton Blvd., Clifton, N.J. 


Narmco Resins and Coatings Co., 600 Victoria St., 


Coste Mesa, Calif. 


National Polychemicals, Inc., Wilmington, Mass. 
Natvar Corp., P.O. Box 67, Rahway, N.J. 

Naugaetuc« Chemical, Div. United States Rubber Co., 
203 Elm St., Naugatuck, Conn. 
Nixon-Baldwin Chemicals, Inc., Nixon, N.J. 
Nureco Inc., 1100 Pontiac Ave., Cranston 10, R.I. 


O'Sullivan Rubber Corp., P.O. Box 603, Winchester, Va. 


Phillips Chemical Co., Bartlesville, Okla. 
Pioneer Scientific Corp., Great Neck, L.I., N.Y. 


Pittsburgh Plate Glass Co., Paint Div., 1 Gateway Center, 


Pittsburgh 22, Pa. 


Plastic Horizons, Inc., 2 E. Sth St., Paterson 1, N.J. 


Plastic Materials, Inc., New South Rd., Hicksville, N.Y. 


Plastics Engineering Co., Sheboygan, Wis. 


Unfilled Impact Type 
Acrylonitrile- 
Styrene- Butadiene- 
Acrylonitrile Styrene 
Copolymer Terpolymers 
and 
Blends 


Good- Excellent 
300- 400 
1000-8000 
350-600 
6000-30000 
1.1-2.0 
0.003-0.008 


-0.99-1.10 
25.2 
2500-9000 
10-140 
1.0-4.1 
2500-11000 
3600- 13500 
0.7-12 


R-30-R-118 
1.46-8.6 
0.330.40 
| 613 
"140-250 
165-225 
0,5x10??-2,7 x 10% 
310-410 
310-410 
2.7-4.75 
2.7-4.75 
2.7-4.75 
0,004-0.034 
0.002-0.012 
0.007-0.026 
71-87 
0.40.3 


Slow 


None to Yellows 
slightly 


None 


Attacked by 
oxidizing 
acids 
None 


None 


Resistant & soluble 

in ketones, esters, 

& same chlorinated 
hydrocarbons 


Good to excellent 


Translucent 
to opaque 


Cadeo (33), 
Cycolac (109), 
Erinoid (167), 
Genco (80), 
Good-rite Polyblend 
(87), Kralastic 
(122), Lustrex 
(115), Midwest- 
Midlon C (112), 
Reed (143), 
Roysalite (176), 
Seilon S-3 (157), 
Uscalite (177) 


33,80,87, 109,112, 
115,122,123,125, 
142,143, 157,167, 
176,177 


132. 
133. 
134. 
135. 
136. 


137. 














ISSUE - 


Vinyl 
Acetate 
Molding 

Compound 


1. 18-1,20 


_23.423.0 


1.45-1.47. 
Up to 5000 


0,39 
23-30 


100 


2.7-6.1 


0.025-0,070 


3 
Slow 


None 


None 


Attacked 


None 
Attacked 


~ Soluble 


in many 


Transparent 


Gelva (159), 
Insular (153), 
Lemec (29), 
Vinac (47) 





29,47,65,156, 
159 



















125 N. Fourth St., Reading, Pa. 


138. 


Reading, Pa. 


139. 
140. 


Jeffersontown, Ky. 


141. 


Calif. 


142, 
143. 
144. 
145. 


White Plains, N.Y. 


148. Rezolin, Inc., 1651 





Vinyl B 
Vinyl M 
olding Co 
Alcohol = 
Molding 
Compound Rigid 
Good Good c 
250-300 280-320 
500-1500 1000-2000 
_1,241,31_ | 1.07-1.20 _| 
22.9-21.1 25.8-23.0 
149-153 J 1,481.49 
1000-5000 4000-8500 
300-600 5-60 
ae 3,5-4.0 
é 10000 
a 0.74-0.82 
10- 100 (Shore) - 
a ee eS 
=. , oe WS 
“ P71 15-140 
>10*4 
Under 400 
atmo spheric 400 
conditions 3.61 
enough water 3.58 
vill be absoroed 3, 33 
to make these 0.007 
measurements 0.0075 
useless 0.05-0.008 
up | 1.030 
Slow Slow 
None Slight 
~ Softensor | ‘Slight | 
dissolves _ Pc See. 
Attacked Slight 
Softens or Slight 
| dissolves _ uid 
Softens or Slight 
Mgemvds 2 nee 
Extremely Resists al 
resistantor | and most oils. 
unaffected esters, and 
carbons, dissol 
Poorto good | Good 
“Transparent | Transparent 
to opaque to opaque 
aioe Fas Mewar Fee RS 
Elvanol Butacite (57), B 
(powder) (57), Mowital (67), Sa 
Gelvato! (159), 
Lemol (29), 
Moviol (67), 
Resistoflex 
(147), Vinol (47) 
29,47,57,65,67, 57,1 
147,159 





Plicose Manufacturing Corp., 71 Box St., Brooklyn 22, N 
Plumb Chemical Corp., 4837 James St., Philadelphia 37, 
Poly-Cast Corp., The, 69 Southfield Ave., Stamford, Co 
Poly Resins, Sun Valley, Calif. 
Polymer Chemicals Div., W.R. Grace & Co., 
225 Allwood Rd., Clifton, N.J. 
Polymer Corporation, The, Molding Resins Div., 


Polymer Corp. of Pennsylvania, The, 2140 Fairmont Ave 


Polypenco, Inc., 2150 Fairmont Ave., Reading, Pa. 
Premier Thermo-Plastic Co., Middletown Rd., 


Products Research, 3126 Los Feliz Bivd., Los Angeles 


Raritan Plastics Corp., Erie St., Paterson 4, N.J. 
Reed Plastics Corp., 116 Gold St., Worcester 8, Mass. 
Raybestos-Manhattan, Inc., Manheim, Pa. 

Reichhold Chemicals, Inc., 525 N. Broadway, 


146. Ren Plastics, Inc., 5422 S. Cedar St., Lensinz 9, Mich, 
147. Resistoflex Corp., Woodland Rd., Roseland, N.J. 


18th St., Sante Monice, Calif. 


Special grades of materials are often available that excel in one particular property. The manufacturers should 
elways be consulted before making a choice of material. In order to facilitate communications with the producers 
of these materials, the names and addresses of manufacturers of each of these chemical types of plastics are 
listed in the chort. Complete street addresses will be found in the Directory Section. Check with materials 


mIA 


adiene- 
Styrene 
erpolymers 
and 
Blends 


d-Excellent 
300-400 
000-8000 
350-600 
000-30000 
1,1-2.0 
003-0.008 


Vinyl 
Acetate 
Molding 

Compound 


Vinyl 
Alcohol 
Molding 

Compound 


VINYL POLYMERS AND COPOLYMERS 


Vinyl Butyral 
Molding Compounds 


Vinyl! Chioride and Vinyl 


Chioride-Acetate Molding 


Compounds and Sheets, 
Rods, & Tubes 





Flexible 
Unfilled 


Flexible 


Rigid Unfilled 


Flexible 
Filled 


suppliers for type of filler desired. 


Vinylidene 
Chloride 
Molding 

Compounds 


Vinyl! 
Formal 
Molding 

Compound 


Cold Molded 





Non- 
Refractory 
(Organic) 


Refractory 
(Inorganic) 


Inorganic Molded 
Plastics 
Glass-Bonded Mica 


COLD MOLDED, INORGANIC, AND RUBBER MOLDING COMPOUNDS 





Rubber Molding Compounds 








Compression 


Injection 


Chlorinated 
Rubber 


Hard Rubber 





No Filler 


Mineral 
Filler 








91,10 


5 


500-9000 
10-140 
1,0-4,1 
500-1 1000 
600- 13500 
0.7-12 


3-R-118 
1.46-8.6 
33-0, 40 
613 
140-250 
165-225 
10**-2,7 x 10** 
310-410 
310-410 
2.7-4.75 
2.7-4.75 
2.7-4.75 
004-0,.034 
002-0.012 
.007-0.0 26 
71-87 
0.1.0.3 
Slow 


to Yellows 
slightly 


None 
acked by 
xidi zing 

acids 

None 


None 


tant & soluble 


1, 18-1.20 

23.4-23.0 

1.45- 1.47 
Up to 5000 


Attacked 


None 
Attacked 


Soluble 





ones, esters, 
e chlorinated 
drocarbons 


d to excellent 


ronslucent 
to opaque 


p (33), 

Hac (109), 
id (167), 

p (80), 

rite Polyblend 
ralastic 
Lustrex 
Midwest- 
C (112), 
(143), 

ite (176), 
§-3 (157), 

ite (177) 


7,109,112, 
22,123, 125, 





in many 


Transparent 


Gelva (159), 
Insular (153), 
Lemec (29), 


Vinac (47) 


29,47,65,156, 
159 


Good 
250-300 
500-1500 


1,21%-1.31 
22.9-21.1 
1,49-1.53 
1000-5000 
300-600 


10-100 (Shore 


7.12 


Inder 
atmo spheric 
onditions 
enough water 
vill be absorbed 
to make these 
measurements 
seless 


3 up 


Softens or 
dissolves 
Attacked 


Softens or 
dissolves 
Softens or 
dissolves 
Extremely 
resistant or 
unaffected 


Poor to good 


Transparent 
to opaque 


Elvanol 
(powder) (57), 
Gelvato! (159) 
Lemo! (29), 
Moviol (67), 


Resistoflex 


(147), Vinol (47) 


29,47,57,65,67, 
147,159 


Good 
280-320 
100-300C 
250-340 

15000-30000 


1,07-1.20 
25.8-23.0 
1,48-1.49 1,47-1.49 
4000-8500 500-3000 
5-60 150-450 


1,05 
26.2 


Varies depend- 
ing on type 
and amount of 
plasticizer 


10-100 (Shore 


cS £N 
c nh 
3.92 
0.115 
A nc7 


.061 


1,0-2.0 


Slow 


1.0-3.0 
Slow 


Slight Slight 


Slight Slight 


Slight Slight 


Slight Slight 


Slight Slight 





Resists aliphatic hydrocarbons 
and most oils. Swells in ketones, 
esters, and aromatic hydro- 
carbons, dissolves in alcohols 


Good - 


Transparent Transparent 


to opaaue to opaque 


Butacite (57), Butvar (159), 
Mowital (67), Saflex (115) 


57,115,159 


Fair to Good 
285-400 
1500-2000 
300-400 
15000-40000 
2.0-2.4 
0.001-0.004 


Good 
285-350 
500-2000 
320-385 
8000-25000 
2.0-2.6 
0.010-0.050 
(Varies with 
plasticizer) 


1.35-1.45 1.16-1.35 
20.5-19.1 23.8-20.5 
1,52-1.55 - 
5000-9000 1500-3500 
2.0-40 200-450 
3,5°6 ~ 
8000- 13000 900-1700 


Good 
285-350 
500-2000 
320-385 
8000-25000 
2.0-2.6 
0.010-0.035 


1.3-1.7 
21.3-16.3 
1000-3500 

200-400 


1000-1800 





10000- 16000 - 


0.4-20 Varies depending 


70-90 (Shore) 
3.0-7.0 
0,2-0,.28 
5-18.5 7-25 
120-160 150-175 
130-165 - 

>10'¢ 10"'-10" 
425-1300 300-1000 
375-750 275-900 
3.2-3.6 5.0-9.0 
3.0-3.3 4,0-8.0 
2.8-3.1 3.3-4.5 
0.007-0.02 0.08-0.15 

0.009-0.017 0.07-0.16 
0.006-0.019 0.04-0.14 

60-80 
0.07-0.4 

Self- 

extinguishing 


3.0-4.0 
0,3-0.5 


0.15-0,75 
Slow to self- 
extinguishing 
Darkens on prolonged 
intense exposure 
None None 

None 
to slight 


None 


None None 


None None 





on type and 


amount of plasticizer 


3.0-4.0 
0.3-0.5 
150-175 
10''-10" 
250-800 
225-750 
5.0-6.0 
4.0-5.0 
3.5-4.5 
0.10-0,15 
0.09-0.16 
0.09-0.10 


0,50-1.0 


Slow to self- 
extinguishing 


None 


None 
to slight 


None 


None 





Resists alcohols, aliphatic hydrocarbons and 
oils. Soluble in ketones and esters; swells in 


aromatic hydrocarbons 


Excellent 
Transparent Transparent 


to opaque to opaque 


Translucent 
to opaque 


Ace-Flex (9), Ace Riviclor (9), Agilide (6), Agilux 


(6), Bakelite (172), Benvic (163), Blacar (38), Borden 
PVC (29), Breon (31), Cobex (26), Cadco (33), Corvic 


(96), Darvic (96), Diamond PVC (54), 


(66), Exon (70), Fiberfil (68), Flovic (96), Geon (87), 
Gering (82), Hostalite (67), Insular (153), Interplastics 


Escambia PVC 


(98), Irvinil (89), Joda (52), Marvinol (122), Natvar 


(121), Nixon Vine-L (123), Opalon (115), Pliovic (88), 


RC (142), Reed (143), Resinite (30), Seilon (157), 
Solvic (163), Soplasco (164), Stokes (166), Tygon 


(178), Velbex (26), Velon (70), Vinofl 


ex (27), Viny- 


lite (36), Vipla (44), Vygen (81), Welvic (96), 


Wopain (184) 


6,9,11,22,26,27,29,30,31 ,33,35,36,38,44,52,65,66,67, 


Excellent 
220-350 
250-5000 
300-400 
10000-30000 
2 
0.005-0.025 


1.65-1.72 
16.8-16.1 
1.60-1.63 
3000-5000 
Up to 250 
0.5-0.8 
2000-2700 
4200-6200 
0.3-1.0 


M50-M65 
3.0 
0.32 
19 
160-200 
130-150 
10 “4, 10 16 
400- 600 
400-600 
4.5-6.0 
3.5-5.0 
3.0-4.0 
0.03-0,45 
0.06-0.075 
0.05-0.08 
0.1 
Self- 
extinguishing 


Slight 


None 


Resistant 


Resistant 
Resistant 


None to 
Slight 


Good 


Transparent 
to opaque 


Saron 


(generic) (55) 


Good 
300-350 
1000-10000 
300-400 
10000-30000 


0.0015-0.003 


1.2-1.4 
23.0-19.8 
1,50 
10000-12000 
5-20 
3.5-6.0 
17000-18000 
0.8-1.4 


M85 
3.7 


6.4 
120-150 
150-170 


490 
455 
3.7 
3.6 
3.9 
0,013 
0.019 
0.023 


0,5-3.0 


Slow 


Slight 


Attacked 


Attacked 


Resistant 
Resistant 


Attacked 
by some 


G. ed to poor 


Transparent 
to opaque 


Formvar (159) 


Fair to Good 


2000-4000 


2.5 
0.010-0.017 


1,87-2.15 
14.8-12.9 


1400-3000 


6000- 15000 
3700-10000 
0.4 


M80-M90 


Slight 


Decomposes 


None 
Decomposes 


Attacked 
by some 


Poor to fair 


Opaque 


Ace Tex (9), 
Aico (10), 
Garit (76), 
Gummon (76), 
Rosite (152), 
Tegit (76) 


9,10,76,152 


Fair to Good 


1000- 10000 


2.0-3.0 
0.000-0.010 


1.60-2.2 
17.3-12.7 


2200 


18000 
2000-7500 
0.4 


M75-M95 


900- 1300 
>400 


100-500 
0,5-15 
Nil 


Nil 


Slight 


Decomposes 


None 


None 


Poor 


Opaque 


Aico (10), 
Hemit (76), 
Rosite (152) 


10,76,152 


Fair to Good 
1250 
2000-4000 


3-4 


3.0-3.2 
8.6-9.1 


5000-6000 


110-125 
35000-42000 
15000-19000 

1.8 


M110-M120 
9.5-12 
0.16 
1-1.2 
700-1550 


850-1360 
1044.10?” 
250-500 
7.4-7.6 
7.2-7.4 
7.2-7.4 
0.0035-0.007 
0.0028-0.004 
0.0015-0.0018 
300 
Nil 
Nil 


Nil 


Slight 


Decomposes 


Slight 
Decomposes 


None 


Good 


Opaque 





Good 


1200 
10000-20000 


0.000 


>800 


2.6-3.8 
10.5-7.4 


4000-6000 


70-80 
23000 
13000 
0.6-0.7 


M115-M125 
11-15 
0.14 
1-1.1 
575-930 
690-870 
10'4.10"7 
350-400 
6.7-9.2 
6.9-9.25 
6.9-9.2 
0.007-0.050 
0.0038-0.020 
0.0015-0.0030 
250 
Nil 
Nil 


Nil 


Slight 


Decomposes 


Slight 
Decomposes 


None 


Good 


Opaque 


Haveg Mycalex (91), Mycalex 


(118), Mykroy (61), Supramica (118) 


61,91,118 


Fair 
280-340 
2000-6000 
300-340 
3000- 10000 
2.2-2.6 


1.64 
16.9 
1,56 
2700-5000 
0.5-2.2 
1-6 * 


9000-16000 
0.14-2.8 


M80-M1 10 
3.0 
0.39-0.43 
12-13 


140 
1.5 x 10" 


0.003 
0.006 


0.1-0.3 
Nil 


Darkens 


Resistant 


Resistant 


Resistant 
Resistant 


Soluble in aro- 


matic hydrocarbons 


Translucent 
to opaque 


Ace (9), Alloprene 


(96), Parlon (92) 


9,35,92,96 


Good 
285-350 
1200-1800 
200-350 
2000-5000 
1-1.2 
0.006-0.032 


1,14 
24.2 


8000- 10000 
5-7.5 
3.0 
8000- 12000 
15000 
0.5 


L85-L100 
2.9 
0.40 
7.7 
140 

2x 10'5 
470 
420 
3.0 
2.8 
0.004 
0.06 


0.02 
Medium 
Discolors; sur- 
face resistivity 
decreases 
Resistant 


Attacked by 
oxidizing acids 


Resistant 
Resistant 


Attacked by 
some 


Therm (166) 





Good 
285-350 
1200-1800 
230-350 
2000 -5000 
1-6 
0.006-0.012 


—-1,30+1.82 
21.3-15.2 


1000-4000 
1-3 
1.5 

7500 
0.2-0.4 


L85-L100 
5.0 
0.28 
5.4 
260 

2x 10" 
400 
350 


0.02 
Medium 


Discolors 


Resistant 


Attacked by 


oxidizing acids 


Resistant 
Resistant 


Attacked by 


Ace (9), Luzerne (107), Rub-Erok 
(149), Stockohard (166), Stocko- 


9,107,146,166 


68,70,81 ,82,87,88,89,96,98, 107,115,121,122,123,125, 


3,157,167, 140, 153,156,157, 163,164, 166,178,184 





























Richardson Co., The, 2747 Lake St., Melrose Park, Ill. 
Rogers Corp., Rogers, Conn. 
Rohm & Haas Co., Washington Sq., Philadelphia, Pa. 
Rostone Corp., Rd. 52 S., Lafayette, Ind. 
Rubber Corp. of America, Latex and Chemical Div., 
New South Rd., Hicksville, N.Y. 

. Sandee Manufacturing Co., 5050 Foster Ave., 
Chicago 30, Ill. 

. Scott Bader & Co., Ltd., Wollaston, Wellingborough, 
Northamptonshire, England 

. Scranton Plastic Laminating Corp., 
Scranton 6, Pa. 
Seiberling Rubber Co., Plastics Div., Newcomerstown, Ohio 
Semet-Solvay Petrochemical Div., Allied Chemical Corp., 
40 Rector St., New York 6, N.Y. 
Shawinigan Resins Corp., 350 Fifth Ave., New York 1, N.Y 
Shell Chemical Corp., Plastics and Resins Div., 
50 W. 50th St., New York 20, N.Y. 
Shoe Form Co., Inc., Auburn, N.Y. 
Sierracin Corp., The, 903 N. Victory, Burbank, Calif. 
Solvay & Cie, Direction des Matieres Plastiques, 23, rue 
Prince Albert, Brussels, Belgium 

. Southern Plastics Co., Columbia 1, S.C. 


Plicose Manufacturing Corp., 71 Sox St., Drooklyn 22, N.Y. 
Plumb Chemical Corp., 4837 James St., Philadelphia 37, Pa. 
. Poly-Cast Corp., The, 69 Southfield Ave., Stamford, Conn. 
. Poly Resins, Sun Valley, Calif. 
. Polymer Chemicals Div., W.R. Grace & Co., 
225 Allwood Rd., Clifton, N.J 
Polymer Corporation, The, Molding Resins Div., 
125 N. Fourth St., Reading, Pa. 
. Polymer Corp. of Pennsylvania, The, 2140 Fairmont Ave., 
Reading, Pa. 
. Polypenco, Inc., 2150 Fairmont Ave., Reading, Pa. 
. Premier Thermo-Plastic Co., Middletown Rd., 
Jeffersontown, Ky. 
. Products Research, 3126 Los Feliz Bivd., Los Angeles, 
Calif. 
. Raritan Plastics Corp., Erie St., Paterson 4, N.J 
. Reed Plastics Corp., 116 Gold St., Worcester 8, Mass. 
. Raybestos-Manhattan, Inc., Manheim, Pa. 
. Reichhold Chemicals, Inc., 525 N. Broadway, 
White Plains, N.Y. 
. Ren Plastics, Inc., 5422 S. Cedar St., Lansing 9, Mich. 
. Resistoflex Corp., Woodland Rd., Roseland, N.J. 
. Rezolin, Inc., 1651 18th St., Santa Monica, Calif. 


Spencer Chemical Co., Dwight Bidg., Kansas City 5, Mo 
Stokes Molded Products, Div. of Electric Storage 
Battery Co., Taylor St., Trenton 4, N.J. 
Styrene Products Ltd., London W. 1, England 
Sylvan Plastics, Inc., 1617 Pennsylvania Blvd., 
Philedelphia, Pa. 
Synvar Corp., Wilmington 99, Del. 

. Thiokol Chemical Corp., Trenton 7, N.J. 
Tylene Plastics, Inc., Freyer Rd., Michigan City, Ind. 
Union Carbide Plastics Co., Div. of Union Carbide & 
Carbon Corp., 270 Park Ave., New York 17, N.Y. 
United States Gasket Co., 602 N. 10th St., Camden 1, N.J. 
U.S. Industriel Chemicals Co., Div. National Distillers 
Products Corp., 99 Park Ave., New York 16, N.Y. 

. U.S. Plastic Products Corp., Lake & Whitman Aves., 
Metuchen, N.J. 

. U.S. Rubber Co., Chicago Plant, 2638 N. Pulaski St., 
Chicago, Ill. 

. U.S. Rubber Co., Passaic Plant, 1 Market St., 
Passaic, N.J. 
United States Stoneware Co., Tallmadge Ave., Akron 9, Ohio 
Valite Corp., New Orleans 17, La. 
Watertown Mfg. Co., Watertown, Conn. 


. Westinghouse Electric Corp., Benolite Plant, Manor, Pa. 

. Westlake Plastics Co., Lenni Mills, Pa. 

. Woodall Industries, Inc., 7565 E. McNichols Rd., 
Detroit 34, Mich. 

. Worbla Ltd., Papiermuehle-Berne, Switzerland 


3218 Pittston Ave., 


*Copyrighted 1960 by Plastics Catalogue Corp., 575 Madison 
Avenue, New York 22, New York. All rights reserved, including 
the right to reproduce the chart or portions thereof in any form. 
Supplement to Modern Plastics Encyclopedia issue, Sept. 1960. 





This chart covers molding and extrusion compounds, cast resins, and sheet, rod, and tube stock. The values 


- Aytst} ‘ % , pene =r gee = be r 
for the properties in the chart are based upon maximum and minimum figures submitted by a number of manu- _ oe 7 ’ ‘ a : be ing & } 4 > _ 
facturers of each type of plastic material. Differences in their procedures and sizes of test specimens may . a : 3 Se > aid : — : 


lead to erroneous conclusions in some cases if direct comparisons are attempted. 
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MELAMINE-FORMALDEHYDE MOLDING COMPOUNDS PHENOL-FORMALDEHYDE AND PHENOL-FURFURAL MOLDING COMPOUNDS 











Glass 
Filled 


Mineral 


Filled 


Synthetic 
Fiber Filled 


Asbestos 
Filler 


No 
Filler 


Alpha 
Cellulose 
Filler 


Cellulose 
Filler 


Flock 
Filler 


Asbestos 
Filler 


Macerated 
Fabric 
Filler 


Macerated 
Fabric 
Filler 

(Phenolic 

Modified) 


Glass 
Fiber 
Filler 


Woodflour 
and 
Cotton Flock 
Filler 


Asbestos 
Filler 


Mica 
Filler 


Glass 
Fiber 
Filler 


Macerated 
Fabric 
and Cord 
Filler 


Pulp 
Preformed 
and 
Molding 
Board 


Compounded 





Woodfiour 
and 
Cotton Flock 
Filler 





Poor 
200-225 
2000-2500 


1.35 
20.5 
10000 
2.5 
5.1-5.7 
27000-53000 
10000- 18000 
1.0 
_M70-M100 


41-68 
275 
300 


400-700 


6.1-6.8 


0.052 


7-14 
Very low 


Colors may 
fade 


Resistant 


Decomposes 


Decomposes 
Decomposes 
Resistant 
Good 


Transparent 
to opaque 


Ameroid (14), 


Galom (116) 


.? 


Excellent 
270-320 
500-2000 
1.9-4.8 
0-0.005 
1,55- 1.68 
| 17,8-17.3 
Not Applicable 
6500-7000 


15-20 
25000-29000 
9500- 18000 
0.5-15.0 
M108-110 


3.6 
400-450 
325-500 
1x 105-3 x 10 
350-400 
300-450 

4.3 
4.1-4.5 

3.8-4.5 

0.01 
0.004-0.008 
0.009-0.018 

105-125 
0.12-0.35 
Self- 
extinguishing 


None 


None 


Slight 


None 
Slight 
None 


Good 
Opaque 





Rogers (150) 


Excellent 


270-320 


500-3000 


1.2-2.3 


0.005-0.007 


1.65-1.88 
17, is 16.5 


Not Applicable 
4000-5500 


12 


21000-25000 


8000-9000 
0.3-0.45 
M100- 103 


4,2 
400-450 
300-350 


4.7x10%7-1x10" 


375-450 
275-440 
5.2 
4.8-6.2 
4.2-6.0 
0.06 
0.04-0.08 


0.012-0.06 


130-140 
0.2-0.5 
Self- 


extinguishing 


None 


None 


Slight 


None 
Slight 
None 


Good 
Opaque 


Good 
270-320 
500-3000 
1.2-5.2 
0.008-0.010 
1.31-1,45 
|. 2-20 
| Not Applicable 
4500-6000 
6.0 
20000-30000 
8500-11500 
0.55-4.5 
M108-115 
7.7.» 10 


5.46.0 
300-400 
240-290 
5x10-1x10* 
350-400 
275-364 
3-8 
3.3.4.0 
3.3-4.1 
0.026 
0.008-0.025 
0.015-0.020 
115-125 
0.2 


Burns 


Slight 


None 
Slight 
None 


Excellent 
Opaque 





Acme (1), Dapon (72), Diall (111), Durez (58), 


Good 
275-300 
100-500 


1.75 
15.8 


3000-4500 


15.8 
10000-13000 
6000-9000 


R110 


None 
to slight 


Attacked by 


oxidizing acids 
None 


None to 
slight 


Resistant 


Fair to good 
Opaque 


Alcylite (3), 
Atlasware (20), 
Duralon (178), 
Haveg (91), 

Jet-Kote (75) 





Good 
300-330 
2000-5000 
2.0 
0.011-0.012 
1.48 
18.7 


40000-45000 
11000- 14000 


100-145 
0,.3-0.5 
Sel f- 
extinguishing 


Colors may 


fade 


None 


Opalescent 


Excellent 
280-370 
1500-8000 
2.1-3.1 
0.005-0.015 
1.47-1.52 
18.8-18.2 
7000-13000 
0.6-0.9 
12-14 
25000-43000 
10000-16000 
0.24-0.35 
M110-M125 
7-10 
0-4 
4.0 
210 
400 
10'2. ] 0 4 
300-400 
250-300 
7.9-9,5 
7.8-9.2 
7.2-8.4 
0.030-0.080 
0.015-0.036 
0.027-0.045 
110-180 
0,1-0.6 


None 


Slight color 
change 


None 


None 
Attacked 
None 


Fair 








Alcylite (3), B.I.P 


Decomposes 


Translucent 





Good 
290-360 
1500-6000 
2.2-2.5 
0.006-0.008 
1.45 
19.1 
5000-9000 
0.6 
1] 
33500 
9000-11500 
0.27-0.36 
M115-M125 
6.5-8.5 
4.5 
250 
266 


350-400 
250-350 
6.2-7.6 
6.0-7.5 
4.7-7.0 
0,019-0,033 
0.013-0.034 
0,032-0.060 
95-135 
0.34-0.80 
None 


Slight color 
change 
None 
to slight 


Decomposes 


None 
Decomposes 
None 


Good 
Opaque 





Good 
275-330 
4000-8000 
4-7 
0.006-0.007 
1.50-1.55 
18.5-17.8 


7000-9000 


30000-35000 
13000 
0.4-0.45 


250 


300-330 


110-150 
0.16-0.3 
None 


Slight color 
change 
None 
to slight 


Decomposes 


None 


Decomposes 


None on bleed- 
proof colors 
Good 
Opaque 





. (25), Cymel (8), Fiberite (69), Melantine (45), 


Good 
280-340 
1000-7000 
2.1-2.5 
0.005-0.007 
1.70-2.0 
16.3-13.8 
5500-7000 
0.30-0.45 
16 
30000 
9000-11000 
0.28-0.4 
M110 
13-17 


2.0-4.5 
250-400 
265 
2.4 x 10" 
350-400 
320 
6.4-10.2 
9.0 
6.1-6.7 
0.07-0.17 
0.07 
0.041-0,050 
120-140 
0.08-0.14 
None 


Slight color 
change 


None 
to slight 


Decomposes 


Very slight 
attack 
Slight 
attack 
None 


Fair 
Opaque 


Good 
275-330 
4000-8000 
5-10 
0.003-0.004 
1.5 
18.5 
9500-10500 
0.6-0.8 
16 
30000-35000 
12000-15000 
0.6-1.0 
M120 
10.6 
2.8 
250 
310 
10°-10'° 
250-350 
200-300 
7.6-8.6 
7.1-7.8 
6.5-6.9 
0,07-0,11 
0.03-0.05 
0.036 
115-125 
0.3-0.6 
None 


Slight 
discoloration 


None 


Decomposes 


None 


Attacked 


None on bleed- 
proof colors 
Good 
Opeque 








Good 
300-350 
4000-8000 
5-10 
0.003-0.006 
1.5 
18.5 
6000-10500 
0.6 
16 
25000-30000 
14000-17000 
1.1-1.4 
M115 
10.1 
2.8 
250 
375 


130-370 


10.5-15.5 
7.9-9.7 
6.1-6.7 
0,10-0.16 
0.10-0.16 
0.050-0.065 
115-185 


0.2-1.3 
Very low 


Color 
darkens 


None 


Decomposes 


None 


Attacked 


None on bleed- 


proof colors 
Good 
Opaque 


Permelite (110), Plaskon (4), Resimene (115) 


Good 
280-340 
3000-6000 
0.001-0.003 
1.9-2.0 
14.4- 13.8 


6000-10000 


26000-32000 
15000-23000 
8.0-16.0 


11.5 


1.5 
300-400 
400 
7.0 x 10" 
250-300 
140 


Decomposes 


None 


None to 
slight 


None 


Good 
Opaque 





Fair 
270-320 
2000-5000 
2.0-2.5 
0.010-0.012 
1,.25-1.30 
22.2-21.3 
1,.5-1.7 
7000-8000 
1.0-1.5 
7.5-10 
10000-30000 
12000-15000 
0.20-0.36 
M124-M128 
3-6 
0.38-0.42 
2.5-6.0 
250 
240-260 
10"'. ] 0" 
300-400 
250-350 
5-6.5 
4,5-6.0 
4,5-5.0 
0.06-0.10 
0.03-0.08 
0.015-0.03 
Tracks 
0.1-0.2 


Very low 


Surface 
darkens 
slightly 


None 
to slight 


None 


Transparent 
translucent 





Decomposes 


Fair t 


Excellent 
290-380 
1500-5000 
2.1-4.4 
0.004-0.009 
1.32-1.45 
20.9-17.8 


6500-9000 
0.4-0.8 
8-12 
22000-36000 
8500-12000 
0.24-0.60 
M100-M120 
4-7 
0.35-0.40 
3.0-4.5 
300-350 
260-340 
10°-10"8 
200-425 
100-375 
5.0-9 
4,4-9.3 
4.0-7.0 
0.05-0,30 
0.04-0.20 
0.03-0.07 
Tracks 
0.3-1.0 


Very low 


0 good 


Opaque 





Good to fair 
270-380 
500-6000 
2.0-14 
0.0005-0.006 
1.52-2.0 
18.2-13.8 


4000-9000 
0.18-0.50 
10-25 
15000-35000 
7000-15000 
0.27-3.5 
M95-M115 
8-16 
0.28-0.32 
1.5-4 
350-600 
290-400 
101°.) o'2 
50-350 
40-300 
10-75 
6-60 
5.0-7.0 
0.25-0.50 
0.25-0.50 
0.10-0.50 
Tracks 
0.10-0.5 


None 





Opaque 





Good to fair 
280-350 

2000-5500 
2.1-2.7 

0.0005-0.005 
1.65-1.92 
15.8-14.3 


5000-8000 
0.13-0.5 
30-50 
15000-25000 
8000-12000 
0.30-0.38 
M100-M110 
10-14 
0.28-0.32 
1,9-2.6 
250-300 
230-350 
] 0'2.>10'4 
300-460 
250-390 
4.7-7.5 
4.4-7,0 
4.2-5.2 
0.01-6.07 
0.007-0.05 
0.005-0.04 
Tracks 
0.01-0.1 

None 





Good 
280-350 
1000-5000 
6.1 
0.0001-0.001 
1.75-1.95 
15.8-14,1 
5000-10000 
0.2 
33 
17000-26000 
10000-60000 
10-50 
M95-M100 


1.6 
350-450 
>600 

7x 10" 
140-370 
120-270 

7.) 
6.9 
4.6-6.6 
0.05 
0.02 
0.02 
4-150 
0.1-1.2 
None 


Good to fair 
280-380 
2000-6500 
3.5-18.0 
0.002-0.009 
1.36-1.43 
20.4-19.4 
3300-9000 
0.37-0.57 
9-13 
15000-30000 
8500-15000 
0.75-8.0 
M95-M120 

4-7 
0.30-0.35 
1-4 
220-250 
250-300 
10''-10' 
200-400 
150-300 
6.0-15 
5.0-11 
4:5-7.0 
0.08-0.45 
0.04-0.20 
0.03-0.09 
Tracks 
0.4-1.75 
Almost 
None 








Good 
290-350 
2000-5000 
1.5-3.5 
0.0018-0.007 
1,36-1.42 
20.4-19.6 


4300-12000 | 


0.3-0.7 
9-13 
16000-35000 
7000-18500 
0.5-4.5 
E60-E85 
4-7 
0.34-0.36 
3.0-4.5 
300-400 
260-340 
] 0 10. 10 13 
250-550 
200-450 
5.0-8.0 
5.0-8.0 
4.0-7.0 
0.04-0.30 
0.02-0.20 
0.03-0.7 
2-130 
0.6-1.8 
Very low 
to self- 


extinguishing 


General darkening 


None to slight depending on acid 





Fair to good 
300-360 
2000-6000 
2-4 
0.006-0.010 

1.24-1.35 


| 22.3-20.5 


4500-9000 
0.75-2.25 
4.0-6.0 
11000-20000 
7000-12000 
0.35-1.0 
M37-M85 


300-325 
225-300 
9-15 

5 
0.14-0.50 
0.08-0.10 

20 
1-2 


Slow 


Decomposed by oxidizing acids; reducing and organic acids none to slight 


Slight to marked depending on alkalinity 


Attacked by strong alkalies unless a special alkali-resistant resin is used 


Poor 
Opaque 


None on bleed-proof materials 


Opaque 


Fair to good 


Opaque 


Opaque 


Good 
Opaque 


Alcylite (3), Bakelite (172), Cardotite (113), Conolon (119), Durez (58), Durite (29), Fiberfil (68), Fiberite (69), GE (79), 
Kastor Acrylon (29), Kys-ite (100), Lamophene (135), Neillite (180), Plenco (131), Plyophen (145), Poly-phen (120), Proted 
Resinox (115), Rockite (32), Hycar PA (87), Rogers (150), Synvar PM (169), Valite (179) 





14,116 


1,58,72,111,150 


3,20,42,75, 
91,178 


4,8,25,45,69,110,115,140 


25,69,110 


3,93,99,120, 
135,145 


3,29,32,35,58, 
69,79,315,131, 
135,149,150, 


3,29,58,69, 
79,115,131, 
135,144,149, 


3,29,32,58, 
79,115,131, 
169,172 


3,58,68,69, 
79,115,149, 
150 


3,29,58,69, 
79,115,131, 
149,150 


3,100,149, 
150 


3,58,79,115, 
169 


169,172,179, 
180 


150,169,172, 
180 
































- Colton Chemical Co., Div. Air Reduction Co., Inc., 
1747 Chester Ave., Cleveland 14, Ohio 
. Columbia-Southern Chemical Corp., 1 Gateway Center, 
Pittsburgh 22, Pa. 
. Cordo Molding Products, Inc., 230 Park Ave., 
New York 17, N.Y. 
. Crane Packing Co., Teflon Products Div., 6400 Oakton St., 
Morton Grove, Ill. 
. Cutler-Hammer, Inc., 492 N. 12th St., Milwaukee 1, Wis. 
. Davis Plastics Co., Joseph, Arlington, N.J. 
. Dewey & Almy Chemical Div., W. R. Grace & Co., 
62 Whittemore Ave., Cambridge 40, Mass. 
- Diamond Alkali Co., 300 Union Commerce Blidg., 
Cleveland 14, Ohio 
. Dow Chemical Co., The, Midland, Mich. 
. Dow Corning Corp., Midland, Mich. 
. Du Pont de Nemours & Co. (Inc.), E.I., Wilmington 98, Del. 
. Durez Plastics Div., Hooker Chemical Corp., 888 Walck Rd., 
North Tonawanda, N.Y. 
. Eastman Chemical Products, Inc., Subsid. of Eastman 
Kodak Co., Kingsport, Tenn. 
. Eastman Kodak Co., Rochester 4, N.Y. 
. Electronic Mechanics, Inc., Clifton, N.J. 
. Emerson and Cuming, Inc., Canton, Mass. 


. Enjay Ch 
15 West 5 
. Epoxylite 
. Erie Plas 
. Escambia 
16, N.Y. 
. Farbwerk 
Bruning, 
. Fiberfil C 
. Fiberite ¢ 
. Fireston 
. Flexfirm 
. Food Mac 
Div., 161 
. Foster 
. Freeman 
211 E. 
. Furane P 
. Gerfield 
. General 
- Garlock 
. General 
Dept., 4 
. General 


. Cadillac Plastic and Chemical Co., 15111 Second Ave., 
Detroit 3, Mich. 

. Campco Div., Chicago Molded Products Corp., 
2717 N. Normandy Ave., Chicago 35, Ill. 

. Canadian Industries Ltd., P.O. Box 10, Montreal, 
Que., Canada 

- Canadian Resins & Chemicals, Div. of Shawinigan 
Chemicals, Ltd., 600 Dorchester St. W., Montreal 2, 
Quebec, Canada 

. Carboline Co., 32 Hanley Indus. Ctr., St. Louis 17, Mo. 

- Cary Chemicals, Inc., P.O. Box 1128, New Brunswick, N.J. 

. Cast Optics Corp., 123 Newman St., Hackensack, N.J. 

. Catalin Corp. of America, 1 Park Ave., New York 16, N.Y. 

. Celanese Plastics Co., a Div. of Celanese Corp. of America, 
744 Broad St., Newark, N.J. 

. Chemical Coatings and Engineering Co., Inc., Brooke St., 
P. O. Box 305, Media, Pa. 

. Chemical Development Corp., Endicott St., Danvers, Mass. 

. Chemore Corp., 2 Broadway, New York 4, N.Y. 

. Ciba Products Corp., Plastics Div., P.O. Box 415, 
Fair Lawn, N.J. 

- Colab Resin Corp., Tewksbury, Mass. 

. Coast Pro-Seal Mfg. Co., Los Angeles, Calif. 


. Archer-Daniels-Midland Co., Plastics Div., 700 Investors 
Bidg., Minneapolis 2, Minn. 


Acme Resin Corp., 1401 Circle Ave., Forest Park, Ill 
Acryvin Corp. of America, 470 E. 99th St., Brooklyn 36, N.Y. 
Alcylite Plastics and Chemical Corp., 23874 Pine St., - Aries Laboratories, Inc., 45-33 Davis St., Long Island City 
Newhall, Calif. 1, N.Y. 
. Armstrong Products Co., Argonne Rd., Warsaw, Ind. 
. Atlas Mineral Products Co., The, Mertztown, Pa. 
21. Atlas Powder Co., Wilmington 99, Del. 
. Auburn Plastics, Inc., 48 Canoga St., Auburn, N.Y. 
. AviSun Corp., Marcus Hook, Pa. 
-. BCI Industries, Chemicals Div., 1407 Broadway, New York 
18, N.Y. 
- B.I.P. Chemicals Ltd., Oldbury, Birmingham, England 
. BX Plastics Ltd., Chingford E4, London, England 
27. Badisch Anilin- & Soda-Fabrik AG, Ludwigshafen am Rhein, 
W. Germany 
. Biggs Co., Inc., Carl N., 2255 Barry Ave., Los Angeles 
64, Calif. 
. Borden Chemical Co., The, Div. of The Borden Co., 
350 Madison Ave., New York 17, N.Y. 
. Borden Chemical Co., The, Div. of The Borden Co., 
Resinite Dept., Santa Barbara, Calif. 
. British Geon Ltd., London W. 1, England 
. British Resin Products Ltd., London W. 1, England 


l 
) 
; 


4. Allied Chemical Corp., Plastics and Coal Chemicals Div., 
40 Rector St., New York 6, N.Y. 
5. Allied Resinous Products, Inc., 525 W. Adams St., Conneaut, 
Ohio 
LIST OF 6. American Agile Corp., Maple Heights, Ohio 
7. American Alkyd Industries, Broad & 14th Sts., Carlstadt, N a 
MANU FACTURERS 8. American Cyanamid Co., 30 Rockefeller Plaza, New York 
20, N.Y 
9. American Hard Rubber Co., 93 Worth St., New York 13, N.Y 
10. American Insulator Corp., New Freedom, Pa. 
11. American Lucoflex, Inc., 500 Fifth Ave., New York 36, N.Y 
12. American-Marietta Co., Adhesive, Resin, and Chemical Div., 
3400 13th Ave., S.W., Seattle, Wash. 
13. American Molding Powder & Chemical Corp., 703 Bedford 
Ave., Brooklyn 6, N.Y. 
American Plastics Corp., 342 Madison Ave., New York 
17, N.Y. 
- American Reinforced Sales, 650 S. Spring St., Los Angeles 
14, Calif. 
- Anchor Plastics Co., 36-36 36th St., Long Island City 6, N.Y. 





§ + 
“agen 


AND PHENOL-FURFURAL MOLDING COMPOUNDS 


Pulp 
Preformed 
and 
Molding 
Board 


Macerated 
Fabric 
and Cord 
Filler 


Glass 
Fiber 
Filler 


Good Good to fair 
230-350 280-380 
1000-5000 2000-6500 

6.1 3.5-18.0: 
0.0001-0.001 |0.002-0.009 
1,75-1.95 1.36-1.43 
~15.8-14,1 20.4-19.4 

5000-10000 | 3300-9000 

0.2 0.37-0.57 
33 9-13 
17000-26000 115000-30¢@00 
10000-60000 | 8500-15000 
10-50 0.75-8.() 
M95-M100 M95-M120 
mh 4-7 
me 0.30-0.35 
16 1-4 
350-450 220-250 
>600 250-300 
7x 10" 10''.10"2 
140-370 200-400 
120-270 150-300 
7.1 6.0-15 
6.9 5.0-11 
4.6-6.6 4:5-7.0 
0.05 0.08-0.45 
0.02 0.04-0.20 
0.02 0.03-0.09 
4-150 Tracks 
0.1-1.2 0.4-1.75 
None Almost 
None 


Good 
290-350 
2000-5000 
1.5-3.5 
0.0018-0.007 
1.36-1.42 
20.4-19.6 
4300-12000 
0.3-0.7 
9-13 
16000-35000 
7000-18500 
0.5-4.5 
E60-E85 
4-7 
0.34-0.36 
3.0-4.5 
300-400 
260-340 
10'°.10"3 
250-550 
200-450 
5.0-8.0 
5.0-8.0 
4.0-7.( 
0.04-0.30 
0.02-0.20 
0.03-0.7 
2-130 
0.6-1.8 
Very low 
to self- 


extinguishing 


General darkening 
\ 


None to slight depending on acid 


Compounded with Butadiene-Acrylonitrile 


Woodflour 
and 
Cotton Flock 
Filler 


Fair to good 
300-360 
2000-6000 
2-4 
0.006-0.010 
1.24-1.35 
22.3-20.5 
4500-9000 
0.75-2.25 
4.0-6.0 
11000-20000 
7000-12000 
0.35-1.0 
M37-M85 
5 
0.33 
1.5-4.0 
212 
230-260 
190'°.190"! 
300-325 
225-300 
9-15 
5 

0.14-0.50 


20 
1-2 


Copolymer 


Asbestos 
Filler 


Fair to good 
310-360 
2000-6000 
2.5 
0.004-0.007 
1,60-1.65 
17.3-16.8 


3500-4000 
5.0-9.0 
10000-20000 
6000-8000 
0.30-0.40 
MSO 
15 
4.0 
225 
275 
10"! 
275-350 
225-300 
15 


0.15 


0.010-0.15 
20 
0.25-0.5 


Very slow 


by oxidizing acids; reducing and organic acids none to slight effect 


; 


Slight to marked depending on alkalinity 


by strong alkalies unless a special alkali-resistant resin is used 


None on bleed-proof materials 


Fair to good 


Opaque Opaque Opaque 


, Durez (58), Durite (29), Fiberfil (68), Fiberite (69), GE (79), Heresite (93), Insurok (149), 
Hite (180), Plenco (131), Plyophen (145), Poly-phen (120), Protectophene (135), Pyrotex (144), 


, Synvar PM (169), Valite (177) 


3,58,68,69, 
79,115,149, 
150 


3,29,58,69, 
79,115,131, 
149,150 


3,100,149, 
150 


Div. Air Reduction Co.. Inc., 
Cleveland 14, Ohio 
al Corp., 1 Gateway Center, 


s, Inc., 230 Park Ave., 
Teflon Products Div., 6400 Oakton St., 


492 N. 12th St., Milweukee 1, Wis 
Joseph, Arlington, N.J. 

al Div., W. R. Grace & Co., 
Cambridge 40, Mass. 
300 Union Commerce Bldg., 


The, Midland, Mich. 

Midland, Mich. 

& Co. (Inc.), E.I., Wilmington 98, Del. 
» Hooker Chemical Corp., 888 Walck Rd., 
oY. 


ts, Inc., Subsid. of Eastman 
Tenn. 
Rochester 4, N.Y. 
» Inc., Clifton, N.J. 
Inc., Canton, Mass. 


Good 
Opaque 


3,58,79,115, 
169 


Good 
Opaque 


3,79,115,150, 
169 


Fair to good 


2000-6000 


3500-4000 


HART MODERN PLASTICS EN 


PART II: THE 


Filler Filled and 


Vulcanized 


Good 
300-325 
500-1500 


310-360 


4.6-8 


0.002-0.005 


1.30-* .32 

21.3-21.0 

1200-2000 
- 300-600 

3.5-6.0 0.002-0.004 


10000- 15000 ‘i 


6000-8000 a 

2.0-2.3 - 
M40-M55 40-90 (Shore) 

2.16 a 


212 250-350 
225-240 - 

10" x10" at 70°C, 
250-325 400-700 at 70°C. 
200-225 
11.5-15 

5-5.4 

0.45-0.7 


4 at 70°C. 


Swells 


Swells 
Swells 
Attacked 
by some 
Good - 


Opaque Opaque 


Acrylon (29), 
Hycar PA (87) 


3,79,115, 
150 


. Enjay Chemical Co., a Div. of Humble Oil & Refining Co., 
15 West Sist St., New York 19, N.Y 
. Epoxylite Corp., 10829 E. Central Ave., El Monte, Calif. 


. Erie Plastics Co., 1215-31 Walnut St., 


Erie, Pa. 


. Escambia Chemical Corp., 261 Madison Ave., New York 


16, N.Y 


. Farbwerke Hoechst A.G., vormals Meister Lucius und 
Bruning, Frankfurt (M), Hoechst, W. Germany 

. Fiberfil Corp., Fox Farm Rd., Warsaw, Ind. 

. Fiberite Corp., 516 W. Fourth St., Winona, Minn. 

. Firestone Plastics Co., P.O. Box 690, Pottstown, Pa. 


. Flexfirm Products, 2300 N. Chico Ave., 

. Food Machinery and Chemical Corp., 
Div., 161 E. 42nd St., New York 17, 
73. Foster Grant Co., Inc., 


El Monte, Calif. 
Chemicals & Plastics 
N.Y. 


Leominster, Mass. 


. Freeman Chemical Corp., Subs. of H. H. Robertson Co., 
211 E. Main St., Pt. Washington, Wis. 


. Furane Plastics, Inc., 
. Garfield Mfg. Co., 10 Midland Ave., 


Los Angeles, Calif. 


Garfield, N.J. 


. General Mills, Inc., Kankakee, III. 
77. Garlock Packing Co., The, Palmyra, N.Y. 
. General Aniline & Film Corp., Commercial Development 
Dept., 435 Hudson St., New York 14, N.Y. 
. General Electric Co., 1 Plastics Ave., Pittsfield, Mass. 


lL. ft 
2 


Bos 


Manufacturers (see list at 
for key to 


80. 


81 


82. 


83. 
84. 
85. 
86. 
87. 
88. 


= 


/. 


98. 


Ib. per in. of notch (4 x & in. notched bar, iz0d test) 
10~* cal. per sec. per sq. cm., per | 


Preformed 
Chopped 
Roving 


xcellent 
170-320 
50-2000 


0-0.002 
1.35-2 0 
20.5-1:.9 
10000-25000 
0.5-5.0 
8.0-20.0 
15000-30000 
10000-40000 
5-30 
M70-M120 
2-5 
300-350 


ooOoOuUaA Se 
2ooWNC oO 
wow & 


an 
ron) 
; 
<) 
° 


0.01-1.0 
Slow to self- 


extinguishing 


Slight 


Slight 


Attacked 


Attacked 
Attacked 
Slight 


Good 
Opaque 


—_ oe 


CVC 
wry Fil a Pe ott 


POLYESTER AND ALKYD MOLDING MATERIALS 


Glass Reinforced 


Granular and 


Putty Types, 
Filled 


Synthetic 
Fiber 
Filled 


Asbestos 


Premix Filled 


Chopped 
Glass 


Woven 
Cloth 


xcellient an 
280-350 m. Temp.-250 280-370 
500-2000 0-300 100-4000 
- a 2.05-2.3 
0.002-0.006 0-0.002 0.004-0.010 
1.8-2.3 1.50-2.1 1.60-2.25 1.65 1.24-1.40 
~ 18.5-13.2 12.3-5.4 16.8 22.3 
4000-10000 30000-50000 3000-5500 4500-7000 4500-6000 
- 0.5-2.0 . ~ = 
16-20 15.0-45.0 5-25 - = 
20000-26000 25000-50000 | 18000-25000 22500 20000-30000 
13000-20006 | 40000-80000 7500-10000 8000-10000 10000-12000 
1.5-16.0 5-30 0.30-0.35 0.45-0.50 0.55-4.5 
0-70 (Barco!) M80-M120 - M99 - 
10-16 = 
0.25 > 
2.5-3.3 1.5-3 
300-350 300-350 
>400 “ 
1012.10%5 10'4 
345-420 350-500 
275-390 
5.3-7.3 
4.68 


xcellent xcellent 
280-320 
500-2000 
2.0-2.5 


0.004-0.007 


xcellent 
280-320 
500-3000 
3.55 
0.005-0.009 


ay-up 


0.25 - - 
3.5-5 
300-350 
350-425 
10" 


300-430 
240-290 
10°-10'¢ 


450 
315 
6.6 x 10° 
350-450 380 365-400 
300-350 290 330-350 
5.1-7.5 ~ 3.8 

5.0-6.2 
5.2-6.4 4.6-5.5 
0.011-0.041 .01-0.( 0.009-0.06 - 

- 0.01-0.0 0.01-0.03 0.11 
0.008-0.022 1-0 0.015-0.04 0.04-0.06 
140-180 75-190 138 
0.06-0.28 0.15-0.8 0.14 

Self- Slow to self- Self- 


extinguishing extinguishing 


Slow to self- 


extinguishing | extinguishing extinguishing 


None Slight None None None 


Slight Slight None 


Attacked Attacked Attacked Slight Slight 


Slight to 
attacked 
Slight to 
attacked 


Attacked Attacked None None 


Attacked Decomposes Slight Slight 


None Slight None None None 


Fair 
Opaque 


Good 
Opaque 


Fair 
Opaque 


Good 
Opaque 


Excellent 
Opaque 


Acme (1), Aico (10), Alcylite (3), Aropol (17), Atlac (21), B.I.P. (25), 
Cadco (33), Conolon (119), Cordopreg (49), Dapon (72), Diall (111), 
Dry-ply (71), Ourez (58), Fibercore (133), Formadall (183), Glaskyd (84), 
Glastic (85), Marco (41), Nureco (124), Plaskon (4), Plastrong (116), 
Polylite (145), Pre Imp (71), Rosite (152), Stypol (74), Thermaflow (21), 
Unipreg (15), Vibrin (122) 


of chart 


3. ohm-cm. (50% relative humidity and 23°C 
4. short time ' 
‘in. thickness, vo 


C. pet cm 
5. step-by-step 


af. thickness, volts per m 


ts perm 


General Plastics Corp., 1400 N. Washington, Marion, Ind. 
General Tire & Rubber Co., Chemical Div., 1708 Englewood 
Ave., Akron 9, Ohio 
Gering Products, Inc., No. 
Kenilworth, N.J. 

Gilman Brothers Co., The, Gilman, Conn. 

Glaskyd Inc., Eckel Road, Perrysburg, Ohio 

Glastic Corp., The, 4321 Glenridge Rd., Cleveland 21, OHio 
Glidden Co., 900 Union Commerce Bldg., Cleveland 14, Ohio 
Goodrich Chemical Co., B. F., Cleveland 15, Ohio 

Goodyear Tire & Rubber Co., The, Chemical Div., 

1144 E. Market St., Akron 16, Ohio 


7th St. & Monroe Ave., 


. Grace, W.R. & Co., Clifton, N.J. 
89. 
90. 
91. 
92. 
93. 
94. 
95. 
96. 


Great American Plastics Co., 650 Water St., Fitchburg, Mass. 
H & R Industries, Nazareth, Pa. 

Haveg Corp., 900 Greenbank Rd., Wilmington, Delaware 
Hercules Powder Co., Inc., Wilmington 99, Del. 

Heresite & Chemical Co., Manitowoc, Wis. 

Homalite Corp., The, Wilmington 4, Del. 

Hysol Corp., Olean, N.Y. 

Imperial Chemical Industries Ltd., London S.W. 1, England 
Interchemical Corp., 244 McWhorter St., Newark 5, N.j. 
Interplastics Corp., 120 E. 56th St., New York 22, N.Y. 


1,3,4,10,15,17,21,25,29,33,41,49,58,71,72,74,84,85,97,111,114, 116,119, 124, 
133,140, 145,152,183 


. Jones-Dabney Co., Resins and Chemicals Div., Div. of 
Devoe & Raynolds Co., Inc., Louisville 8, Ky. 
Keyes Fibre Co., Upper College Ave., Waterville, Maine 
Knoedler Chemical Co., Lancaster, Pa. 
Koppers Co., Inc., Koppers Bldg., Pittsburgh 19, Pa. 
Lamex Chemical Corp., Sundial Ave., Manchester, N.H. 
Lawrence Adhesive & Chemical Co., Inc., Lawrence, Mass. 
Lebec Chemical Corp., Paramount, Calif. 
Lus-Trus Corp., 884 Railroad St., Ypsilanti, Mich. 
Luzerne Rubber Co., Trenton, N.J. 
Marblette Corp., 37-21 30th St., Long Island City 1, N.Y. 
Marbon Chemical, Div. of Borg-Warner Corp., 7165 Chicago 
Ave., Gary, Ind. 
Melamine Plastics, Inc., Winona, Minn. 
Mesa Plastics Co., 11751 Mississippi Ave., Los Angeles 
25, Calif. 

. Midwest Plastic Products Co., 1801 Chicago Rd., 
Chicago Heights, II1. 

. Minnesota Mining & Mfg. Co., 900 Bush Ave., St Paul 
6, Minn. 
Mobay Chemical Co., Pittsburgh, Pa. 
Monsanto Chemical Co., Plastics Div., Springfield 2, Mass. 
Morrell Corp., George, Muskegon Heights, Mich. 
Muehlstein, H., & Co., 60 E. 42nd St., New York 17, N.Y. 


LOPEDIA ISS 


SILICONE 
MOLDING COMPOUNDS 


Glass 
Fiber 
Filler 


Alpha No 
Cellulose Filler 
Filler 


Asbestos 
Filler 


xcellent 
275-350 275-375 
2000-8000 200-1 
2.2-3.0 - 
0-0.005 0.006-0.014 0.002- 
1.68-2.0 _1,47+1 
16.5-13.8 18.8 
- - 1.54-1.56 See 
28000-35000 4000-5000 6000- 13000 10000 
- 0.5-1.0 22 
10-15 13.5 
25000-40000 13000-2 
10000-16000 17000 
0.25-0.40 - 
M110-M120 - 
7-10) ea ee 
0.4 re A _ 
2.7 
170 . 
260-299 
1022.1033 
300-400 
250-300 
7.0-9,5 
7.0-7.5 
6-8 
0.035-0.040 
0.025-0.035 
0.25-0.35 
100- 150 
0,4-0.8 
Very low 


xcellent 
300-350 
1000-5000 
6-8 


310-360 
1000-5000 
6-9 


1.61.9 
17,.314.4 


25-30 fe 
~ 10000-15000 
30000-35000 10000-14000 
- 3-15 
M84 
7.51-7.54 
9,24-0,30 
0.8 
> 600 
> 900 
102°. 1934 
200-400 
125-300 
3,3-5,2 
3.2-5.0 
3.2-4,7 
0.004-0,03 
0.0035-0,02 
0.002-0.02 
150-250 
0.1-0,2 
None to slow 


300 
290 
10.5 x 10? 
400-433 
384 
3.43-5.0 
4,36-5.0 
4,37-4.8 
0.38 
0,020-0.24 
0.022-0.02 
154-180 
0.05-0.10 
Medium 
to self 
extingui 

Slight 
discol 


a on nf + a eee | 


Noneto slow 


None tp slight | None to slight None 


None fo slight | None to slight [| None to slight None 


Slight Decomposed Attacked 


or surface 
attacked 


Slight 


None fo slight | None to slight Slight to None 


marked 


None to marked Decomposes 


Slight to None 
marked 
Attacked by 
some 
Fair 


Opeque 


Attacked by 
some 
Fair to good 
Opaque 


None to 
slight 
Fair 
Transparent 
to opaque 


None 


Good 
Opaque 


Pyrotex (144) Eccomold ( 
EMC (12), 
Epi-Rez (99) 
Epocast (75) 


Hysol! (95) 


Cabrite (44), 
Conolon (119), 
Dow Corning 
(56), GE (79) 


Alcylite (3), 
Beetle (8), 
B.1.P. (25), 
Mouldrite UF 
(96), Plaskon 
(4), Poly-ria 
(120), Sylplast 
(168) 


44,56,79,119 | 3,4,8,25,450, BI 


96,120,168 95,99 


Mycalex Corp. of America, 125 Clifton Blvd., Clifton, N.J. 
Narmco Resins and Coatings Co., 600 Victoria St., 

Costa Mesa, Calif. 

National Polychemicals, Inc., Wilmington, Mass. 

Natvar Corp., P.O. Box 67, Rahway, N.J. 

Naugatuck Chemical, Div. United States Rubber Co., 

203 Elm St., Naugatuck, Conn. 


. Nixon-Baldwin Chemicals, Inc., Nixon, N.J. 

. Nureco Inc., 1100 Pontiac Ave., Cranston 10, R.I. 

. O’Sullivan Rubber Corp., P.O. Box 603, Winchester, Va. 
. Phillips Chemical Co., Bartlesville, Okla. 

. Pioneer Scientific Corp., Great Neck, L.I., N.Y. 


. Pittsburgh Plate Glass Co., Paint Div., 1 Gateway Center, 
Pittsburgh 22, Pa. 


- Plastic Horizons, Inc., 2 E. 5th St., Paterson &, NJ. 


. Plastic Materials, Inc., New South Rd., Hicksville, N.Y. 
- Plastics Engineering Co., Sheboygan, Wis. 
. Plicose Manufacturing Corp., 71 Box St., Brooklyn 22, N.Y. 
- Plumb Chemical Corp., 4837 James St., Philadelphia 37, Pa. 
. Poly-Cast Corp., The, 69 Southfield Ave., Stamford, Coan. 
. Poly Resins, Sun Valley, Calif. 
- Polymer Chemicals Div., W.R. Grace & Co., 
225 Allwood Rd., Clifton, N.J. 
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Special grades of materials are often available that excel in one particular property. The manufacturers should 


always be consulted before making a choice of material. 


In order to facilitate communications with the producers 


of these materials, the names and addresses of manufacturers of each of these chemical types of plastics are 


listed 


in the chart. 


suppliers for type of filler desired. 


Complete street addresses will be found in the Directory Section 


. Check with materials 
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Glass 
Fiber 
Filler 


Good 


UREA- i 


FORMALDE- 
HYDE 
MOLDING 
COMPOUND 


EPOXY 
MOLDING 
COMPOUNDS 





Alpha 
Cellulose 
Filler 


Excellent 


No 
Filler 


Excellent 


Mineral 
Filler 


Excellent 


ALLYL 
CAST 
RESINS 


EPOXY CAST 
RESINS 


FLEXIBILIZED 
EPOXY CASTING 
RESINS 





No Filler 


Silica 
Filler 


(e.g., Poly- 
Sulfide 
Epoxy) 


GLYCERYL 
PHTHALATE 
CAST 
RESIN 


PHENOLIC CAST RESINS 





No 
Filler 


Cast 


Mineral 
Filler 


Asbestos 
Filler 


Casting 
Resin, 
Mechanical 
Grade 





Flexible 





310-360 
1000-5000 
6-9 
0-0.005 
1,682.0 
~ 16.5-13.8 
4000-5000 


10000-15000 
10000-14000 
3-15 
M84 
7.51-7,54 
0.24-0.30 
0.8 
> 600 
> 900 


19 20.1914 
a 


301 


rn 


c 


»>&2 & a> ia 
i) 2 le > ° 
IW ken nN WwW 
’ . . ; 


> 
> 


WI 


0.1-0.2 


None to slow 
None to slight 


None to slight 
Slight 


None to slight 


Slight to 
marked 
Attacked by 
some 
Fair 
Opaque 


Cabrite (44 . 


c 
Dow Corning 


f cc (70 
56), GE (79) 


Conolon (119), 


275-350 
2000-8000 


1.54- 1.56 
6000- 13000 
0.5-1.0 
10-15 
25000-40000 
10000-16000 
0.25-0.40 
M110-M120 
7-10 
0.4 
2.7 
170 
260-290 


12.1¢13 


None to slight 


Decomposed 
or surface 
attacked 


Slight to 
marked 
Decomposes 


None to 
slight 
Fair 
Transparent 


to opaque 


Alcylite (3), 
Beetle (8 
1.P. (25), 
Mouldrite UF 
(96), Plaskon 
(4), Poly-ria 
(120) 


(148 


, Sylplast 


275-375 
200-1000 
0.002-0.004 
1,88 
15.3 


154-18 
0.05-0.10 
Medium 
to self 
extinguishing 


Slight 


discoloring 


None 


Attacked 


None 
None 
None 


Good 
Opaque 


Eccomold (62), 


EMC (12), 
Epi-Rez (99), 
Epocast (75), 


Hysol (95) 


280-310 
100-2000 
0,004-0,008 
1.61.9 


18000 
10000- 1200 
5-0, 35 


11-18 


2,5-5.0 
300-400 
250-350 


104s 


345 


7 x 


Self- 
extinguishing 


Slight 


None 
Slight 
None 


Good 
Opaque 


EMC (12), 


Fiberite (69) 


1.30-1.40 
20.9-19.8 
1.50-1.575 
5000-6000 
3.0 
21000-23000 
6000-13000 
0.2-0.4 
M95-M120 
4.8-5 
0.26-0.55 
5-10 
212 
140-190 
4 x 10"4 
380 
320 
3.45-5.0 
3.35-5.0 
64.5 
0.006-0.019 
0,01 
0.028-0.06 
120-250 
0.03-0.44 
0.3 to self- 


extinguishing 


Yellows 
very slightly 


None 


Attacked only 
by oxidizing 
acids 


None 
None to slight 


Resistant 


Good 
Transparent 
(90-92% light 
transmission) 


9), CR 


Zocor (3 


(48), Dapon (72), 


Enduron (127), 
Laminac (8) 


0.00 1-0.004 
1.11-1.4 
24.9-20 

1.6] 
4000- 13000 
3-6 
3.5 

15000-21500 

13300-21000 

0.2-1.0 
M80-M110 
4-5 
0.25 
4.5-6.5 
250-600 
115-550 
10'?. 10" 
400-500 
380 
3.5-5.0 
5-4.5 
3.3-4,0 
0.002-0.010 
0,002-0.02 
0.030-0.050 
45-120 
0.08-0.15 
Slow 


Attacked 
by some 


None 
Slight 


Generally 
Resistant 
Good 


Transparent 


ragromes |?) Alc 
(45 ), Bakelite(1 


Epon(160) 


108), Nureco(] 
alatol (27), 


0.0005-0.002 
1.6-2.0 
13°9-17.3 
5000-8000 
1-3 
17000-28000 
8000-14000 
0.3-0.45 
M85-M120 
10-20 
0.20-0.27 
2.0-4.0 
250-600 
160-550 
10' 3. ] 0 16 
400-550 


3.0-3.! 
0,008-0,03 
0.008-0.03 
0.02-0.04 

150-300 
0.04-0.10 

Sel f- 

extinguishing 


None 


Attacked 
by some 


None 
Slight 
Generally 
Resistant 


Poor 
Opaque 





lite(3), Araldit 
2), Cadcol (33), 


Cardoli te(113) \, Cellobond(32)” 
Cope (43) Cordo reg(49), Corro- 
cote(42) he ceEs 

E phent29} Ep Rez( (99}E ocast 
(75), Epolac(104), Epolite(148), 
), Epotuf( 145), Epoxylite 
(64) Helix(28),Hysol(95)Marblette 


oe 62), 


4), Oxiron(72), 


Polykast(135), Poly- 
tool(145),Ren(146), Rezolin( 148), 
Stycast(62), T ygofil(178), Tygo- 
weld(178), Tylene(171) 


0.003-0.0144 
1.15-1.25 
24.8-22.2 


2000-10000 
0-100 
0.01-3.5 
1000-14000 
1000-18000 
2-10 


2-10 
250-300 
150-250 
1,3-15 x 10" 
235-400 
235-400 

3-6 

3-5 

3-6 
0,.010-0.040 
0.012-0.050 
0.018-0.090 
50-180 
0.27-0.5 


Slow 


Attacked by 
some 


None 
Slight 


Generally 
Resistant 
Good 
Transparent 


e Wirtemp (18), Am- 
bhesive(20), Cor- 
ocote(42),Epi- 
Cure & Epi-Rez 
99), Epocast(75), 
F polac(104),Epo- 
buf(145),Helix 
(28),Hysol(95), 
Nureco(rubber- 
modified apoxy) 
(124), Ren(146), 
Thiokol(170), 

T ylene(1 71) 


1.40-1.41 
19.8-19.7 
1.57 
8500-10500 


3.75-7 
20000-30000 
10000-15000 

0.45-0.55 
M115-M120 


5.5-6.0 
250 
175-195 
10 14 
300-350 
4-4.5 
4-4.5 
3.7-4.0 
0.003-0.004 
0.006-0.008 
0.025-0.035 
250-270 


Slow 
Yellows 


None 
to slight 


Attacked by 
oxidizing 
acids 


None to slight 
Decomposes 


Attacked by 
some 
Excellent 
Transparent 
to opaque 


Catalin (40), 
Poly-phen 
(120) 


1.30-1.32 
21.3-20.9 
1.58-1.66 
6000-9000 
1.5-2.0 
4-5 
12000-15000 
11000-17000 
0.25-0.40 
493-M120 
3-5 
0.3-0.4 
6-8 
160 
165-175 
10'2.10"3 
350-400 
250-300 
6.5-7.5 
5.56.0 
4.0-5.5 
0.10-0.15 
0.01-0.05 
0.04-0.05 


0.3-0.4 


Very slow 


Colors may 
fade 


None 
to slight 


Dec. by ox. acids 
none to sl. effec 


by red org. acids 
Slight to marked 


dep. on alkalinity, 


Decomposes 


Attacked by 
some 
Excellent 
Transparent, 


translucent, 
opaque 


Alcylite (3), 


Gemstone (101) 


Kaston (135), 


Marblette (108), 
Plyophen (145), 
Poly-phen (120) 


1.68-1.70 
16.5-16.3 
4000-9000 
29000-34000 
9000-12000 
0.35-0.50 
M85-M120 


7.5 
160 
150-175 
10?- ] 0 12 
100-250 
75-200 
14-30 
9-15 
0.10-0.30 
0.07-0.20 
0.12-0.36 
Almost 
None 


Darkens 


None 
to slight 


Attacked by 
oxidizing 
acids 
Nil 
Decomposes 
Attacked by 
some 


Good to Fair 
Opaque 





1.70 
16.3 


3000-6000 


18.8 
10500-12500 
5000-8000 


R110 
8.4 
0.3 
3.3 


Almost 
None 


Darkens 
slightly 


None 


to slight 


Attacked by 
oxidizing 
acids 


None 
Decomposes 


Generally 

Resistant 

Fair to good 
Opaque 





1.25-1.30 
22.2-21.3 


4000-7000 
5-7 
15000-20000 
9000- 14000 
0.3-0.4 
M70-M110 
3-5 
0.3-0.4 
8-11 
250 
240-260 


0.2-0.4 
Very low 


Darkens 


None 
to slight 


Attacked by 
oxidizing 
acids 
Slight 

to marked 
Decomposes 


None 


Good 
Opaque 


Alcylite (3), Catalin (40), Durez (58), Dur ite (29, 


GE (79 


), Haveg (91), Kaston (135), Korez S (20), 


Lebec (105), Marblette (108), Plyophen (145), 
Poly-phen (120), Resinox (115), Rezolin (148), 


Synvaren (169) 


1.10-1.46 
25.2-19.0 
_1,523-1.57 
6000- T0000 
S 
3.0-6.4 
13000-36500 
8500-18300 
0.2-0.4 
M70-M115 
4 


5. 5. 10 
250 
140-400 
10" 
380-500 
280-420 
3.0-4.36 
2.8-5.2 
2.8-4.1 
0.003-0.028 
0. 005-0.025 
0.006-0.026 
125 
0.15-0.60 


extinguishing 
Yellows 
slightly 


None 


None to 
considerable 


None to slight 


Attacked 


Good 


to opaque 


(181 


1.1 to self- 


‘Transparent — 


4 





1.01-1.20 


| 27.4-23.0 
PV.S3-1.S5 | 


800-T800° 
40-310 


>7.0 
84-94 (Shore) 
eS. 


——— 


“s “350° 


4 


250-400 
170 
4.4-8.1 
4.5-7.1 
4.1-5.9 
0.026-0.31 
0.016-0.05 
0.023-0.06 
135 


wren to 
considerable 


4 


None to slight 
Attacked 


j Lecibibadeabial 
Attacked by ketones and 
chlorinated solvents _ 


Transparent | 


to opaque 


Alcylite(3), Amester(7),Aropol(17), 
Atlac (21), Cadco (33), Cellobond 
(32), Crystic (155), Fostercast 

), GE (79), Gel-Kote (86), Glid- 
pol (86), Glykon (81), Helix (28), 
Hetron (58), IC (97), Laminac (8), 
Marco (41), Palatal (27), Paraplex 
(151), Plaskon (4), Polylite (145), 
Selectron (128), Sierracin (162), 
Stycast (62), Stypol (74), Synvar V 
(169), Vibrin (122) 








= Corp. of America, 
Resins and Coatings Co., 


1 Polychemicals, Inc., 
+ P.O. Box 67, 
uck Chemical, 
«+» Naugatuck, Conn. 

Baldwin Chemicals, Inc., 
-» 1100 Pontiac Ave., 
an Rubber Corp., 
Chemical Co., 
Scientific Corp., 


44,56,79,119 





Div. 


P.O 





125 Clifton Blvd., 


Rahway, 
United States Rubber Co., 


Nixon, 
Cranston 10, R.I. 
Box 603, Winchester, Va. 
Bartlesville, 
Great Neck, L.IL., 


3,4,8,25, 45a, 
96,120,168 


Wilmington, Mass. 


N.J 


N.J 


Okla. 
N.Y 


12,62,75,76a, 
95,99 





Clifton, N.J 
600 Victoria St., 





gh Plate Glass Co., 
gh 22, Pa. 
Horizons, Inc., 2 E. 5th St., 
Materials, Inc., New South Rd., 
8 Engineering Co., Sheboygan, Wis 

Manufacturing Corp., 71 Box St., Brooklyn 22, N.Y 
hemical Corp., 4837 James St., Philadelphia 37, Pa. 
st Corp., The, 69 Southfield Ave., Stamford, Conn. 
Sins, Sun Valley, Calif. 
Chemicals Div., W.R 
ood Rd., Clifton, N.J 


Paint Div., 1 Gateway Center, 


Paterson 1, N.J 


Hicksville, N.Y 


Grace & Co., 





8,39,48,72,94, 
127,134 


171,172,178 





3,18,27,28,29,32,33,42,43,45, 
49 ,62,64,72,75,94,95, 104,108, 
113,124,135, 145,146,148, 160, 


. Polymer Corporation, The, Molding Resins Div., 


125 N. 


Fourth St., 


Reading, Pa. 


. Polypenco, Inc., 
. Premier Thermo-Plastic Co., 


Jeffersontown, Ky. 


. Products Research, 


Calif. 


. Raritan Plastics Corp., 
. Reed Plastics Corp., 


. Raybestos-Manhattan, Inc., 
. Reichhold Chemicals, Inc., 


White Plains, 

. Ren Plastics, Inc., 
. Resistoflex Corp., Woodland Rd., 
. Rezolin, Inc., 
. Richardson Co., 
. Rogers Corp., 
i. Rohm & Haas Co., 
2. Rostone Corp., Rd. 52 S., 


N.Y. 


1651 


2150 Fairmont Ave., 


3126 Los Feliz Blvd., 


Erie St. 
116 Gold St., 


5422 S. Cedar St., 


18th St., 
The, 2747 Lake St., 
Rogers, Conn. 

Washington Sq., 


Reading, Pa. 
. Polymer Corp. of Pennsylvania, The, 


Middletown Rd., 


Broadway, 


2140 Fairmont Ave., 


Reading, Pa. 


Los Angeles, 


Paterson 4, N.J. 

Worcester 8, Mass. 
Manheim, Pa. 
525 N. 


Lansing 9, Mich. 
Roseland, N 


mF 


Santa Monica, Calif. 


Melrose Park, Ill. 


Philadelphia, Pa. 
Lafayette, Ind. 


. Rubber Corp. of America, Latex and Chemical Div., 


New South Rd., 


Hicksville, N.Y. 


B18, 19,20,28, 
B7,42,46,75,95, 
104, 108,113,124, 
135,141,145,148, 
170,171,178 





154. 





Sandee Manufacturing Co., 


Chicago 30, Ill. 


155. 


156. 


Scott Bader & Co., 
Northamptonshire, England 
Scranton Plastic Laminating Corp., 


Scranton 6, Pa. 


157. 
158. 


40 Rector St., 
Shawinigan Resins Corp., 
Shell Chemical Corp., Plastics and Resins Div., 
New York 20, N.Y. 
Inc., Auburn, N.Y. 


159. 
160. 


50 W. 50th St., 
Shoe Form Co., 


161. 


Seiberling Rubber Co., 
Semet-Solvay Petrochemical Div., 
New York 6, N.Y. 

350 Fifth Ave., 





Ltd., 


Plastics Div., 


3,45a, 101, 108, 
120, 135, 145 


5050 Foster Ave., 





New York 1, 


3,20,29,40,42,58,79,91,105, 108, 


115,135,145,148,169 


Wollaston, Wellingborough, 
3218 Pittston Ave., 


Newcomerstown, Ohio 
Allied Chemical Corp., 


N.Y. 


1,3,58,135,145, 


148,150,169 





. Synvar Corp., Wilmington 99, Del. 


. Thiokol Chemical Corp., Trenton 7, N.J. 


2,3,4,7,8,17,21,27,28,32,33,41,58, 
62,74,79,81 ,86,94,97, 122, 128,145, 
151,155, 162,169,174,175,181 


71. Tylene Plastics, Inc., Freyer Rd., Michigan City, Ind. 


. Union Carbide Plastics Co., 
270 Park Ave., 
. United States Gasket Co., 602 N. 


Carbon Corp., 


Camden 1, 


Div. of Union Carbide & 
New York 17, N.Y. 
10th St., 


N.J. 


. U.S. Industrial Chemicals Co., Div. National Distillers 


Products Corp., 


99 Park Ave., New York 16, N.Y. 


. U.S. Plastic Products Corp., Lake & Whitman Aves., 
Metuchen, N.J. 


. U.S. Rubber Co., 


Chicago, Ill. 


. U.S. Rubber Co., 


Chicago Plant, 2638 N. Pulaski St., 


Passaic Plant, 1 Market St., 


162. 
163. 


164. 
165. 
166. 


167. 
168. 


Sierracin Corp., The, 903 N. Victory, Burbank, Calif. 
Solvay & Cie, Direction des Matitres Plastiques, 33, rue 
Prince Albert, Brussels, Belgium 

Southern Plastics Co., Columbia 1, S.C. 

Spencer Chemical Co., Dwight Bidg., Kansas City 5, Mo. 
Stokes Molded Products, Div. of Electric Storage 
Battery Co., Taylor St., Trenton 4, N.J. 

Styrene Products Ltd., London W. 1, England 

Sylvan Plastics, Inc., 1617 Pennsylvania Blivd., 
Philadelphia, Pa. 


Passaic, N.J. 


. United States Stoneware Co., Tallmadge Ave., Akron 9, Ohio 
. Valite Corp., New Orleans 17, La. 

. Watertown Mfg. Co., Watertown, Conn. 

. Westinghouse Electric Corp., Benolite Plant, Manor, Pa. 

. Westlake Plastics Co., Lenni Mills, Pa. 

. Woodall Industries, Inc., 


7565 E. McNichols Rd., 
Detroit 34, Mich. 


. Worbla Ltd., Papiermuehle-Berne, Switzerland 


*Copyrighted 1960 by Plastics Catalogue Corp., 57S Madison 
Avenue, New York 22, New York. All rights reserved, including 
the right to reproduce the chart or portions thereof in any form. 
Supplement to Modern Plastics Encyclopedia Issue, Sept. 1960. 
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N yEC Ss r F.J-STOKESCORP — 
MOLDING LOMBARD GOVERNOR CORP., ASHLAND, MASS. Phila., Pa. 
MACHINES 
1. Model No. 2414-6 3214-12 | 3220-125 12 HP 3220-16 | 3624-18 701 
2. Oz. of GP Ps molded ; 
per shot 6 12 12 12-20 16 18 2 6 
3. Cu. in molded per shot 10 20 20 - 26 30 3.25 9.8. 
4, Locking force, tons 215 325 325 375 450 50 29 
5. Max. daylight opening, in. 32 % 42 42 42 50 14-20% 26°34 
Adjustable 
6. Plasticating capacity, 
Ib. /he. 150 1530 150 150 200 200 40 80 
7. Maximum mold size, 
H x V, in. 28 x 14% 36 x 20 36 x 20 20 x 36 36x20 | 38 x 23% 16 x 8% 24x 16 
8. Mold clamping stroke 
a. Min., in, 6 .8 8% 8% 8% 8 5% 12 
b. Mox., in. 14 14 20 20 20 24 5” 12 
9. Rated casting area, sq. in. - - - ~ - ~- 20 75 
10, Inj. plunger stroke 
a, Mox,, in. 10 12 12 12 12 12% 4% 9 
b. Min., in. 10 12 12 12 12 124% = = 
11, Max. injection speed, 
in./sec. 7.16 5.3 6.83 8.75 5.3 6.8 50 78 
12. Mex. injection rate at 
15,000 p.s.i., cu. 
in. /sec. 15 18.5 24.0 30.3 18.8 24.1 - - 
13, Top ram pressure, p.s.i. 20,000 20,000 20,000 27,000 20,000 20,000 17,500 20,000 
14, Min. dry cycle time, 
sec. 4 6.9 5.1 - 8.6 7.0 4 6 
15. Motor, hp. 25 30 50 80 30 50 7% 20 
16. Degree of automation ” ed oe ae au om ¢-t' es Fully automatic 
17. a. Are molds protected 
against closing on 
obstruction? Yes Yes Yes Yes Yes Yes Yes Yes 
b. Is weigh feeder 
included? Optional | Optional | Optional Optional! Optional Yes No Optional 
c. Are precompressed 
molding features included? Yes Yes Yes Yes Yes Yes Standard equipment 
18. Approx. price range, $ 22,000 28,000 32,000 - 32,000 37,000 11,000 23,000 
19, Approx. delivery time, 
weeks a o * “ = = 3 4 





























LOMBARD GOVERNOR: Stuffing arrangement is standard equipment for larger shots. 


F.J. STOKES: Both models listed hove positive ejection as standard equipment. 
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REED-PRENTICE DIV., E. LONGMEADOW, MASS. 






























































iene rn nyse este etseade nee AT = Uneaten tere ont arcsec etn CCE EC CE CLEC LC CT 
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2 L 350TC- 450TC- 600T- 175 TL- | 350TCL- 9 
175T-4/6 | JETFLO | 275TA 12/16 18/24 32/48 4/6 12/16 re 
- - 
7000 Ib. 
4 175 175 275 350 450 600 175 350 @125p.s.!. 
5. 22 22 27% 36% 47% 56 26 44% 2% 
6. 
75 100 120 150 200 180 75 150 4 
7. 2% thick 
22x13% | 222x134 | 27x154| 324x204 | 40x 26 54x 30% | 22x134% | 324x204] 3% high 
5% long 
: é 
. 6M ™M% ™ 4 BY ~ 
b. 11% 14% 22% 24 12 20% ™M% 
9 75 75 125 163 225 300 75 175 5 
.J 
10 
«. 8% 8 " 11% 1% 10 8% 11% a, 
b. * ia e iy - is “a MG i 
1. 
8.15 10.5 13.4 22.8 26.5 24.2 8.15 22.8 - 
12. 
19,700 $500 Ib. 
13. 17,800 17,000 20,000 19,700 19,350 17,800 19,700 0128.01. 
14, 1.3 (min. 
5.7 stroke) 8 6.7 8.2 21 7.2 7.75 _, 
2.9 (full) cycles/hr. 
50 Air 
15. 15 40 25 40 50 15 40 isceetell 
16. Semi- Fully S%* res + fae ee Semi- Semi- F.A. or 
automatic eutomeatic automatic Automatic manual 
7a. 
Yes Yes Yes Yes No No Yes Yes No 
b. 
Optional No Ae oes ce Ok i No! 
ce. 
No Yes No No No No No No No 
18, 17,000 27,500 24,600 31,700 42,000 56,300 20,000 32,500 1000 
19. 
4-6 6-8 6-8 6 12 12 é 8 2.3 





SIMPLOMATIC: ‘Hopper, however, is designed to control volume of material being fed into cylinder automatically. 
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aA oie 5 on“, 
NJECTION GUY P. HARVEY AND SONS CORP., STANDARD TOOL CO., 
ey vi LEOMINSTER, MASS. LEOMINSTER, MASS. 
\ At Pai NE 
+-1% 
1. Model No. LU (High | 4-2 Jed K-1 a TS [eee vs) ee 
speed) 60T 
2. Oz. of GP Ps molded 
per shot % 2 4 - 4 2 2 2 
3. Cu. in molded per shot < - - - - 3.2 3.2 3.2 
4. Locking force, tons 37% 50 66% 10 120 25 100 60 
5. Max. daylight opening, in. 15 15 15 6 18 12% T-A-12% 12% 
T-B-18 
6. Plasticating capacity, 30 or 
Ib. /hr. 40 50 75 10 60 40 30 or 40 
7. Maximum mold size, 
H x VY, in. 12 = 12 12 x 12 12x14 6x6 14x 18 9x12 9x 12 
8. Mold clamping stroke 
a. Min., in. 5 5 5 0 7 > - = 
b. Max., in. 15 15 15 7 " 6% ——— a 
9. Rated casting area, sq. in. - - - - - 20 60 40 
10. Inj. plunger stroke 
a. Max., in. 4 4 5 
b. Min, in. Plunger stroke not adjustable “ e 
11, Max. injection speed, 
cu. in./sec. - - - - - 6.5 6.5 6.5 
12. Max. inj. rate at 15,000 
p.s.i., cu. in. /sec. ~ - ~- os one - ~ - 
13, Tep ram pressure, p.s.i. 20,000 20,000 20,000 12,000 20,000 2000 8600 2000 
14, Min. dry cycle time, T-A-2 
sec. 3 3 5 - 6 2 T-A-3 2 
5 
15. Motor, hp. High speed TH 10 5 15 15° 20 15 
uses 7% 
16, Degree of automation Fully eutomatic Semi- Fully Semi -cutomatic 
automatic autome tic and fully automatic 
7. tf ae ome d Low pressure 
obstruction? Optional attachment Yes Yes closing stenderd 
b. Is weigh feeder Adjustable volumetric 
included? No — No No No No material feed control 
c. Are precompressed 
molding features included? No No No No No No No No 
Reg. — 5000 
18, Approx. price range, $ a 6400 10,000 6000 15,000 - ~ = 
-5§ 
19. Approx. delivery time, 
weeks a 8 -. e a es ni ia 




































from unit. 


unit for 1, 2, o¢ 3 mochines. 





GUY P. HARVEY: Many optional features available. Some specifications apply to “‘H”” models which are vertical versions of above. The 
K-l and 4F heave vertical acting clamps used a lot for insert work. 

STANDARD TOOL: Machine mode! SA-20-60T is « self-contained machine. '20 hp. motor is used when more than one machine is driven 

On models SA 20-25T, SA 20-100 T-A, and SA 20-100 T-B, full hydraulic clamp available; variable speed cam cycle contro! hydraulic drive 


Optional! equipment: Instrument stand, adaptor plates. For models SA 20-25 T, SA 20-100 T-A, and SA 20-100 T-B, extra accumulator bottle, 
air sweep, extra heat contro! for hot runner molds, 40 |Ib./hr. plasticizing cylinder (additional), extension nozzles, prepack device. 
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IMPROVED MACHINERY, 


INC., NASHUA, N.H. 








































































































1. CB30175 | HA2-125 HA4-175 HA8&-275 | Hnyaany | HA16-425 | HA28-600 
2. 
2 3 4-6 8-10 12-16 20 32 % 
3. - - - - - - - - 
4. 75 125 175 275 300 425 600 pom: ere 
5, open — 17 open — 30 open — 22% open — 32 open — 30 open — 49 See - 
closed —8 closed ~— 13% closed —18 closed -18 closed ~25 Ft. note | 
6. 
60 60 80 110 120 200 275 - 
7. 10 (Dia. 
round) 10x14 13 x 20 16x 25 19 x 27 26 x 38 29% x 40 - 
8. HA —5% 
4 3 4 5 HB-8 6 Up to 60 - 
HA —12% 
9. 25 45 80 120 160 200 400 - 
10. 

a. - - - ~- - - - - 

b. ois sin ob o sie ~ ai = 
il. = & om ao em i i ‘a 
12, 

- - 7.2 14.3 10.7 28.4 35.4 ~ 
13. 22,500 20,000 23,000 23,000 23,400 23,200 21,100 5700 
14, 

2% 4 5 5 8 5 - ca. 30 

Hand- 
15. 15 30 20 30 30 60 75 epersted 
16, F uv | y A Rea a 4 c Fully auto. Manual 
optional 

17. a. 

Yes Yes Yes Yes Yes Yes Yes - 

b. 

No No No Re a °o hU*rn ! - 

c 

Yes 8) + i ° n a ! - 
HA — 25,000 2 
18, 15,000 18,000 16, 500 27,000 HB. 27,000 40,000 60,000 595 
19. 
- - - - ~ - - 4-5 


























IMP ROVED MACHINERY: ‘Depends on size and clamp stroke. 
BRITISH MACHINES: *F.0.8. New York. 


MACHINERY SPECIFICATIONS 





INJ 
MO 
MAC 


ECTION 
LDING 
H 


INES 










VAN DORN IRON WORKS CO., 
CLEVELAND, OHIO 






DE MATTIA MACHINE & TOOL © 
CLIFTON, N. J. 












































































































H-200-2 oz. an 
H-250-2% 4 oz. G3 | 4-6 oz. K2 | 12-16 02.M] © 
1, Model Ne, yoy H-260-2% H-300-3 H-400-4-6 Vertical Horizontal | Horizontal __ 
2. Oz. of GP Ps molded 2 (acetate) | 2% (acetete) | 3 (styrene) | 4-6(styrene) 4 4-6 12-16 
per shot 
3. Cu. in. molded per shot - - 4.85 6.50 6.3 9.4 25.2 
4, Locking force, tons 30 30 100 200 128 150 400 
5. Max. daylight open- 
ing, in. 8% 8% 12 16 19 20 32 
6. Plasticating capacity, H-250 — 20 
Ib. /he. 12 H-260 —30 65 90 70 100 150 
7. Maximum mold size, H—~14 x 20 | H—20 x 30 
H x V, in. 8% x 12 8% x 12 12 x 18 13% x 23% 14 x 23 V~12x 22 | V-16x 32 
8. Mold clamping stroke 
a. Min., in, 4 4 7 Adjustable as required 
b. Mox., in, 8 (Std.) 10 15 12 24 
12(Optional) | 12(Optional) 
9. Rated casting area, 20 20 50 90 45 50 135 
sq. in. (Approx.) (Approx.) (Approx.) 
10, Inj. plunger stroke 
a. Max., in. 7 7 7 ™% 7% 11% 
b. Min., in. 7 7 7 - - - 
11, Max. injection speed 225 in./ 270 in./ 215 in./ 245 in./ 3.1 in./ 6.03 in./ 11,5 in./ 
min. min. min, min. sec. sec. sec. 
a. Po. - 
12, Max. inj. rate at 15,000 - - - - 2.7 i} 10.4 | 10.5 
p-s.i., cu. in./sec. Full pressure 
13. Top rom pressure, p.s.i. 10,000 12,000 20,000 20,000 20,500 | 20,250 22,500 
On powder 
14, Min, dry cycle time, - 720 1100 840 10 6 5 
sec. cycles/hr. | cycles/hr. | cycles/hr. 
15, Motor, hp. 5 7% 15 20 20 20 30 
Semi-auto. ee 
16, Degree of automation or lever Fully automatic - Fully automatic 
automatic 
operated 
17, a. Are molds protected 
against closing on 
obstruction? No Yes Optional No Yes Yes 
b. Is weigh feeder 
included? No No Optional No No No 
c. Are precompressed 
molding features included? No No Optional No No No 
18. Approx. price range, $ Semi -5500| H-250-6600| 12,500 16,990 18,000' 17,000 30,000 
Lever—3950| H-260-6950 
19. Approx. delivery time, 6 months 
weeks 2-6 2-6 2-6 2-6 on special 4-6 4-6 
order 
l 
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DE MATTIA: "Built on special order. If from 4 to 6 of the G3 machines are ordered at once, price will be reduced to $15,000 range. 
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NATIONAL AUTOMATIC TOOL CO., INC., MOSLO MACHINERY CO., 
RICHMOND, IND. CLEVELAND, OHIO 
400, 400X, and . 7 Duplimatic | 75-8-4/6 Duplimatic 
3 300 400S 800 and 800X 74-7-2 74-12-2 " 75-15-4/6 76-8-4/6 “19 
2. 22 28 80 2 2 3 6 6 6 
3. 36.2 46.2 132 3.3 3.3 49 9.8 9.8 9.8 
4 325 400 & 400X — 425 850 70 70 75 75-8: 135 135 90 
400S —550 75-15: 125 
5. 32 (with 400 & 400X — 38 55 (with 75-8: 23 
spacer) (with spacer); 50 spacers); 9 24 9 75-15: 30 23 16 
42% (spacer | (without) 400S-—36 | 85(spacers 
removed) | (with); 48 (without) removed) 
6. 
130 165 350 60 60 60 80 100 80 
7. Special Special 
33 x 21% 38 x 24% 55 x 36% 15% x % mold 18x 11% | 18x 11% mold 
8. 
a. N o minimum 7 5% 2% 8 8 5 
b. 24 26 40 12 2% 758: 8 8 5 
75-15: 15 
9. Depends upon part and material being used 25 25 20 75-8: 54 54 40 
75-15:50 
10. 
a. 15 15 21 5% 5% 8 8 8 8 
b. N o mintomuvem - - -~ ae ie pie 
Il. 160 in./ | 400 & 400$-—119 | 800-102 in./ [6,3 in./ 6.3 in./ 4.5 in./ 7.8 in./ 9.34in./ | 9.34in./ 
min. in./min,; 400X — min.; 800X — sec. sec. sec. sec. sec. sec. 
252 in./ min. 204 in./min. 
400 & 400S —19 800 — 33 
(all rated at 20,000 p.s.i.) 
13, 30,000 30,000 30,000 16,550 16,500 17,550 20,000 20,000 20,000 
14, N o f¢ r@e@ted 2.5 2.5 8 5.5 4.6 5.2 
400 & 400S — 47% 800 — 82% 
Semi- Semi- 
16, Semi-automatic Fully automatic Fully auto. 
Seo Fostucte tolen) automatic automatic 
17.a. 
Optional extra 
(See Footnote below) Yes Yes Optional Yes Yes Optional 
4 5 
Yes Yes Yes No No No No No No 
e 
No No No No No No No No Optional 
18. Prices upon request 10,759 11,665 11,375 14,965 16,975 16,825 
16,330 
19. 
Bullt in stock quantities for prompt delivery. 3-5 3-5 2-4 3-5 6-10 4-6 
4-6 








NATIONAL AUTOMATIC TOOL CO.: Mechines can be provided with full autometic operation, including low pressure mold protection. 
Models 800 and 800X can be provided with 55 in. of clamping stroke instead of 4 inches. 


MACHINERY SPECIFICATIONS 








INJECTION 
MOLDING 
MACHINES 






LESTER ENGINEERING CO., CLEVELAND, OHIO 






















































































L-2-4/6 ae 
1. Medel No. L-2B-4/6 L-225-6/9 | L-2ae | bP | viz20 | Site | Lae 
L-2C-4/6 2 
2. Oz. of GP Ps molded 
per shot 4/6 6/9 8 12 20 24/32 60 
3. Cu. in molded per shot ~ « ~- = - - a 
4. Locking force, tons 150 225 300 400 600 450 750 
5, Max. daylight opening, in. 24 38 26 28 35 60 43 
6, Plasticating capacity, 
Ib. /hr. - ae o o “é — - 
7. Maximum mold size, 12 «21% 20 x 29% 
H x V, in. or or 28x 22% | 28x 24 40 x 28% 38 x 27 50 x 29 
19% x 14 27% x 17% 
8, Mold clamping stroke 
a. Min., in. 6 8 10 12 14 8 16% 
b. Max., in. 9 16 10 12 14 30 16% 
9. Rated casting area, sq. in." 50-75 75-115 100-150 135-200 190-290 150-225 210-310 
10, Inj. plunger stroke 
a. Mox., in. 6% 7% 10 14 13% 7% 16 
b. Min., in. 6% 7% 10 14 13% 7% 16 
L-2: 2.8 
11. Max. Injection speed L-2B: 4.1 6.3 a0 [Peel as 3.2 4.0 
n./sec. L.2C: 5.6 L-2B: 4.4 
12, Max. inj. rote at L-2: 10.4 L-2:16.0 
15,000 p.s.i., L-2B: 15.1 35 16.0 oat 24.8 64.0 30.8 
cu. in. /sec. L-2C: 20.8 L-2B:24.2 
13, Top ram pressure, p.s.i. 20,000 20,000 20,000 20,000 21,000 20,000 24,000 
14, Min, dry cycle time, ans L-2: 12 
sec. L-2C: 3.5 4.2 8.8 L-2B: 8.5 13.8 7% 18 
L-2: 20 
15. Motor, hp. L-2B: 25 30 30 30 50 50 50 
L-2C: 40 
16, Degree of automation Fully automatic Semi-automatic Fully automatic 
17. a. Are molds protected 
agoinst closing on 
obstruction? Yes Yes Optional Optional | Optional Yes Optional 
b. Is weigh feeder 
included? Optional Optional Optional Optional | Optional Optional Optional 
c. Are precompressed 
molding features included? No No No No No No No 
L-2:15,900-16,900 | 25,800 25,300 a 44,600 44,600 64,300 
18, Approx. price range, $ L-2B:17,700-18,600 to to L-28-31 500 to to to 
L-2C:19,500-20,409 26,700 26,200 -32,400 45,600 45,400 65,700 
19, Approx. delivery time, 
weeks -_ - ~ a ‘ib - oi 


























LESTER: All of the above standard models can be supplied with a dozen or more auxiléary circuits to fit individual customer requirements. 


Higher shot pressures, higher cycling and shot speeds, speciaf pressure controls are just some of the auxiliary items that can be put on the 


machine. ' Depending on product and mold construction. 
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HYDRAULIC PRESS MFG. CO., MT. GILEAD, OHIO 















































































































































450-HY- 450P28 
200-H- | 350-HV-| 20/28 | 650-HV-/1000-HV- 200P28| 350P28 4 650P80 1000 | 1000P.| 1500P- 
1. 6/8 12/16 and 32/42 48/64 = 650P 140 P80 200 300 
450P 286L.S. 
20/28L.S. 
2. P 80: 80 
6-8 12-16 20-28 32-42 48-64 28 28 80 P140:140 80 200 300 
a 10 20 34 54 81 49 49 140 Diameas | te 350 | 600 
4. 200 350 450 650 1000 200 350 450 650 1000 1000 | 1500 
5. With ejector a P28 | P28L.S. 
235 40; 54 50 65 235 KI 40 54 50 65 65 106 
Without ejector 
29 42 48 62 58 79 29 42 48 62 58 79 79 120 
6. P 80:200 
90 150 200 300 300 90 90 200 P140:300 200 300 400 
7. 26 x 15|20 x 34 | 26% x 36 | 48 x 30| 39 x 60/15 x 26) 20x34 26% x 36 48 x 30 39 x 60 |60 x 39| 48 x 72 
15 x 26) 34 x 20 | 20% x 42 | 30 x 48 | 60 x39 |26 x 15| 34 x20 20% x 42 30 x 48 60 x 39 |39 x 60| 72 x 48 
8. 
a is 8 eet oss te a 
i. | 22 | 25 30 45 15 | nN | P28 |P2eL.s. 30 45 | 45 60 
25 34 
9. Not limited with hydraulic clamp 
10. P80:12 
a. 10 12 12 15 18 10 10 12 P140:15 12 18 18 
b. en ee lt 2+ eee 
nN. 22' 41.4! 47.2! 84.8' | 124.5' - - = oo as é . 
41.8 20.2 24.3 re 64.8 
12. 24.3 8 or - or 40.7 of|41.8 : 
11.25 of! 205 0r | 39:3 or | 56.8 or Bier] 225 | 39:3 or |55.6 or/56.8.0r oF 63 er | 85.6 
, “ 46.8 64.3 . 35.1 46.8 62.3 64.3 86.5 
NOTE: At 20,000 ie eee 
13.2 20,000 | 20,000 | 20,000 20,000 | 20,000 | 20,000} 20,000 20,000 20,000 20,000 | 20,000 | 20,000 
14, 3.6 3.6 7.8 9.9 - « * ~ - oo - ie 
75 or 107% or 107% or 180 
15. 30 or 50/60 or 90| 105 or | 137% or] '890r | 59 | Sor | 75 00 105 137% or oe | Ol 10 
125 157% | * 157 235 | 235 
16. Semi-automatic—-Fully automatic optional 
17.4. 
0. 2. + 21 ee 
b. 
Optional] Optional Yes Yes Yes No ¢ ie: Ce. t ¢ 68 
c. 
Optional] Optional] Optional | Optional] Optional No ¢t et @¢ 8 tia 
20/28: 
40,000 P28:53 ,000 P80:67,000 
18. 20,000 | 30,000 20/28L.S. 55,000 | 80,000 | 29,000 | 40,000 P28L.S.: 57,000] P140:74,000 93,000 | 100,000/140,000 
45,000 
19. 
Stock Stock Stock Stock Stock Stock | Stock Stock Stock Stock Stock | Stock 






































‘in. /sec. (prepositi oning); 


MACHINERY SPECIFICATIONS 





2 Mex. plunger pressure, p.s.i. 








NEWBURY INDUSTRIES, INC., NEWBURY, OHIO 



















































































Air Air jet 55 
1, Medel No, mini-matic and 
60 AM 80 air bench 45 special 50 super el dorado 
2, Oz. of GP Ps molded Standard-% Up to 14 
per shot % % special -] % ' (vinyl) 
3. Cu. in. molded per Standard- 1.5 
pr Pa 1.5 1.5 spactel-2 1.5 2 3 
Wedge Wedge 
4, Locking force, tons 10 gitasiphe pitnatghe 12 12 18 
5. Max, daylight opening, Open 
in. 3% manually manually % % 4% 
6. Plasticating capacity, Standard - 5.5 
1b. /he. 5.5 5.5 special 75 5.5 7.5 7.5 
7. Maximum mold size, 2*hex 2%x 4% | 2*h4gx2%x 4 
H x V, in. 5x6 x 5% Q*hex2%x6 | 2*h4gx2%x6 5 x 6 (H) x 5% (V) 
8. Mold clamping stroke 
a. Min., in. 2% - - 2% 2% 3% 
b. Max., in. 3 - - 3 3 4 
9. Rated casting area, 
om, tn. 6 6 6 6 é 8 
10. Inj. plunger stroke 
a. Max., in. 6 6 6 6 6 8 
b. Min., in. 1 1 1 1 1 1 
11. Max. injection speed, 1 ! Eldorado- 1.5 
ai Gu Jese. 1.5 1.5 1.5 1.5 1.5 anee «al 
12, Max. inj. rate at 
15,000 p.s.i., ev. 75 75 75 75 75 ype 
in./ sec. ere 
%" ram . Standard-8600 ® %" ram T¥45" ram 
13. Top ram pressure, p.s.i. 6400 hms special -(1" pty 9850 at 4425 at 
at 100 Ib. line dia. ram) 6300 1200 # oil 1200 # oil 
14, Min, dry cycle time, 6 10 10 7 7 Eldorado -7 
sec. super -6 
15. Motor, hp. Air operated ee i 1 2 2 
16. Degree of automation” F.A. M.0. M.0. M.O. no, | “oem 
17. a. Are molds protected 
against closing on Yes - - No No potest gs es 
obstruction? = 
b. Is weigh feeder a 
included? No No No No No 
c. Are precompressed Y Manually Manually Manually Manually Manually - Yes 
molding features included? wes Yes Yes Yes Yes Super - Yes 
Air jet - Standard - El _— - 
2000 1700 34 
18. Approx. price range, $ 3000 oti Seeaelhin special - 2400 2500 super - 
950 1806 5000 
Air jet - Eldorado - 
19. Approx. delivery time, 2 to 3 2to 4 
woaee 3-6 oft bien 2 to 3 2 to 3 2 to 3 ewer - 
1 to 2 2 to 6 























Depending on air supply end valve setting; 


2.0. -Manually opereted; 5S.A.- Semi-automatic; 


F.A.- Fully automatic 
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WATSON-STILLMAN PRESS., DIV; FARREL-BIRMINGHAM CO., INC., ROCHESTER, N.Y. 


1, Model No. 


$-5.8-215 





















































S-10-14-300 | $-16-22-400-S | $-24-32-425 $-32 42 650 $-48-64-1000 
2. Oz. of GP Ps molded 
per shot 5 10 16 24 32 48 
3. Cu. in. molded per shot 6% 13 22 33 a2 62 
4. Locking force, tons 215 300 400 425 650 1000 
30 54 (without 66 (without 
5. Max. daylight opening, 30 34 40 spacer) spacer) 
in. 24 (with 42 (with 48 (with 
spacer) spacer) spacer) 
6. Plasticating capacity, 
tb./he. 80 140 150 250 300 500 
7. Maximum mold size, 20% x36 & 20 x 36 & 27 x 45 & 30% x 48 & 
H x V ond V x H 15% x 25% | 20% x 32 21 x 33 25 x 40% | 30448 oom 
8. Mold clamping stroke: 
a, Minimum, in. Full hydraulic machine, from zer to maximum 
b. Maximum, in. 12 18 22 24 30 36 
Perens casting aren, 107 150 200 212 325 500 
Sq. in. 
10. Injection plunger stroke: 
a, Maximum, in. 9 12 12 14% 14% 18% 
b. Minimum, in. 5% 6 6 ™% ™M% ™M 
ste tine Inloction speed, 310 185 195 174 130 200 
in. /min, 
12, Max. inj. rate at 20,000 1620 @ 3350 
p-s.i., cu. in./min. ee nave 22,500 p.s.i. 1795 1750 21,000 p.s.i. 
ao Maa pressure on 20,000 20,000 22,500 20,000 20,000 21,000 
material, p.s.i. 
14, Min, dry cycle time, sec. 5% 6% ™% 9 10 12 
15. Motor”, hp. 50 50 65 70 70 135 
M.O, M.O. 
16. Degree of automation! S.A. S.A. oe m0. Bo. ry 
F.A, F.A. S.A. S.A. S.A. S.A. 

















17. Are molds protected 
against closing on 
obstruction? 


Yes, by low pressure 
die closing feature 


Optional: by low pressure die closing feature 











18. Weigh feeder included? No (optional) | No (optional) | No (optional) | No (optional) | No (optional) | No (optional) 
1 - 
* Gres eo No (optional) | No (optional) | No (optional) | No (optional) | No (optional) | No (optional) 




















"M0. — Manually operated; 


S.A. — Semi-automatic; 


F.A. — Fully autometic. 


The following models can be equipped, and are offered, with preplasticizing units thet increase max. shot capacity. They then 
have new model designations as follows: Model S-5-8-215 with preplasticizing unit (max. shot capacity to 15 oz. — styrene) is 
designated P-15-215; Model S-10-14-300 with preplasticizing unit (max. to 30 oz. — styrene) designated P-30-300; Model S-16-22-400S 
with preplasticizing unit (max. to 48 oz. — styrene) designated P-48-400S; Model S-24-32-425 with preplasticizing unit (max. to 
64 oz. — styrene) designated P-64-425; Model $-32-42-650 with preplasticizing unit (max. to 100 oz. — styrene) designated P-120-656; 
Model S-48-64-1000 with preplasticizing unit (max. to 175 oz. — styrene) designated P-175- 1000. 

The 24-02z. machine is also offered with a 650-ton clamp and is designated Model $-24-32-650; with preplasticizer, Model P-90-650. 


MACHINERY SPECIFICATIONS 



















































































































































BATTENFELD CORP. OF AMERI 
INJECTION CONAPAC CORP., cmeae a3. ~ 
MOLDING NEW YORK, N.Y. Shan Alen Opposite Page) i 
MACHINES 
1. Medel No. Rotojet BSM BSM BSM BSM 
TS T12 T25 T50 |10scvP)'| saove’ | 1oove’ | 160 vet 
2. Oz. of GP P s molded YM % 1 2 0.5 (1.0) 3% 7 12.5 
per shot 
3. Cu. in. molded per shot 0.3 % V9 3 1.8 (3.2) - - = a 
4. Locking force, tons 6 12 25 50 15.5 55 99 125 
5. Max. daylight opening, in. 3 5 6% 9% 5.29/32 10 12 13.5 
6. Plesticating copacity, 10 44 44 44 5.5(17) | 26(44) | 44(66) | 66099) 
Ib. /he. 
7. Maximum mold size, Mx 3% 4x5 5% x 6% | 7%x7% | 7.5 dia. 11x 13 14x 16 16 x 20 q 
H x V, in. 
8. Mold clamping stroke 
a. Min., in. Travel of the closing piston that blocks the | 4.23/32 9% 12 
Serr sangar a mold on the injection nozzle is about 1/16 in. 4.23/32 % 12 
9. Rated casting area, Varies according to shape and thickness - 31 54 77.5 
sq. in. of product being made : 
| 
10. Inj. plunger stroke ; 
a. Max., in. Injection piston has a free stroke mainly 2.75 4.7 5.5 6.7 : 
b. Min., in. limited by amount of material being injected a 0.5 ] 15 : 
11. Max. injection speed, - - - - 0.97 2.1 2.24 2.6 
cu. in./sec. 
12. Max. inj. rate at 15,000 Max. pressure of the plasticized material - - = a 
p.s.i., cu. in. /sec. when it is injected is 800 kg./em.? 
13. Tep ram pressure, p.s.i. No ram used; material preplasticized 14,200 17,800 17,800 17,800 j 
by extruder type screw (800) “ 
4 
14. Min. dry cycle time, sec. Actual cycling times 4 6 7.5 12 
1.2 1.3 | 1.9 2.1 
15. Motor, hp. (See footnote 1, below) 0.89(1.69)| 3.4 5.2 8.5 . 
16. Degree of automation Fully automatic Fully automatic 
17. a. Are molds protected Yes Yes Yes Yes Yes Yes Yes Yes 
against closing on j 
obstruction? ‘ 
b. Is weigh feeder No No No No All machines equipped with screw plasticizer ’ 
included? 7 
c. Are precompressed Yes Yes Yes Yes No No No No 
molding features included? 7 
18. Approx. price range, $ 5000 7500 10,000 12,000 3367" 7750' 11,371' | 15,054" . 
(5420) 
19. Approx. delivery time, Approx. 12 weeks Varies from 10 to 20 weeks 
weeks i 
§ 


*CONAPAC: The Rotojet is a rotary type injection molding machine (using an extruder type screw to preplasticize material), : 
with 6 or 8 single-cavity molds mounted on a rotating turret. Material is injected into one mold which then cools while 
remaining molds are being filled. 
'Rotojet is hydraulically operated and has two motors — one for the hydraulic system and the other to turn the screw. 
For the T5, the former is a 3 hp. motor and the latter is a 2 hp. motor. For the T25 and the T50, these values are 8 hp. and 
3% hp. (for an extruder screw, 45 mm. in diameter). When a 60 mm dia. screw is used, an 8 hp. motor is furnished. 


'BATTENFELD: Models BSM 10 through 160 VP are also available in vertical design. 
'FOB port of entry, duty-paid (East Coast or Gulf) 
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BATTENFELD CORP. OF AMERICA, CHICAGO, ILL. (See Also Opposite Page) 








































































































1. Model number BSM BSM BSM BSM BSM BSM BSM 
300 VP 450 VP 800 VP 1000 VP | 3000 VP | 5000 VP | 10,000 VP 
2. Oz. of GP P's molded per shot 27' 35 64 78 170 250 350 
3. Locking force, tons 200 300 450 500 800 1000 1800 
4. Max. daylight opening, in. 15.75 20 20 23.5 27.5 35 35 
§. Plesticizing capacity, |b./hr. 99(132) | 132(154) | 154 (220) | 154 (220) | 154 (300) | 180 (300) | 260 (600) 
6. Maximum mold size, Hx V 19 x 23 23 x 33 31 x 46 34x 51 39 x 52 51 x 63 53 x 65 
7. Meld clamping stroke: 
a. Min., in. 18.75 20 24 27.5 31.5 31.5 55 
b. Max., in. 15.75 20 24 27.5 31.5 31.5 55 
8. Rated casting area, sq in. 14 186 279 356 600 870 1400 
9. Top ram pressure, p.s.i. 17800 17800 17800 17800 17900 17900 17900 
10. Min. dry cycle time, sec. 15 20 30 3 45 45 60 
11. Motor, hp. 16.8 21.5 33.1 33.1 25 32 69 
12. Degree of automation Fully Semi-outomatic Semi-automatic Semi-automatic 
automatic 
13. Are molds protected agains? Yes Yes Yes Yes Yes Yes Yes 
4 1 9 on Letencesi ? 
14. Weigh feeder included? All machines equipped with screw plasticizer 
15. Precompressed molding No No No No No No No 
, features included? 
16. Approx. price range, $7 20,133 31,840 46,880 61, 107 98,400 | 127,000 | 154,000 
17. Approx. delivery time, wks. Varies from Approximately 15 to 25 weeks 
10 to 20 weeks 











"Medel BSM 300 VP also available in vertical design. * FOB port of entry, duty-paid (East Coest or Gulf). Battenfeld also 
makes available a fully automatic multi-press Type BRP 4/2, a special-purpose machine for the manufacture of screw caps 
for botties, etc. Seles price: $4632; delivery: from stock. 


COVEMA, s.r.|., MILAN, ITALY 







































































1. Model number Plastiniector | Plastiniector| Plestiniector |Plastiniector| Plastiniector |Plastiniector 
V 55 Vii Vv 175 Vv 308 Vv 504 Vv 1200 

2. Oz. of GP P s molded per shot 2 (599.) 4 (120g.) 7(189¢9.-) 12 (332¢.) 19 (S44g.) | 47{1320g.) 
3. CM? molded per shot 55 TL 175 308 504 1200 
4. Locking force, tons 35 65 102 195 270 517 
5. Max. daylight opening, in. 4 16 17% 25% 27% 39% 
6. Plosticating capacity, kg. /hr. 9.4 14.4 22.6 39.8 65.2 120 
7. Maximum mold size, Hx V, min. 360 = 300 450 x 390 550 x 500 660 x 600 710 x 630 770 x 950 
&. Mold clamping stroke: Max. & Min., in. 12 14 16 2% 24 Why 
9. Rated casting crea, cm* 134 250 350 650 900 > 
10. Mex. injection plunger stroke, in. 2% 2% 2% 3% 4 5 
11. Min. injection plunger stroke, in. 1% 3 4% 4% he 8 
12. Max. injection speed 2.1 sec. 2.6 sec. 3 sec. 3.3 sec. 4 sec. 6.3 sec. 
13. Min. dry cycle time, sec. 10-90 10-90 15- 180 20- 180 20 - 180 - 
14. Motor®, hp. 

a. Power of motor pump 5 8 1 15 20 32 

b. Power of screw motor 1.5 1.5 1.5 2.5 2.5 5 
15. Degree of automation Fully ovutomeatic 
16. Are molds protected against Yes, on request 

closing on obstrucfion? 
17. Approx. price range, $ 3838 5849 8117 11,531 15,560 37,314 
18. Approx. delivery time, deys 80/90 80/90 90/120 90/120 120/150 120/150 























MACHINERY SPECIFICATIONS 
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INJECTION 

















































































MOLDING 
MACHINES 
30 . MP . 40 . 
2. Oz, of GP PS molded 
per shot 16 double 
feed > 
20 Single 
3. Cu. in, molded per shot 59 110 110 7.4 19.5 26.6 double a 
feed 
4. Lecking force, tons 300 500 750 150 150 300 
i 
* — ght opening, 354 48 67 24% 24% 35% 
6. Plasticating capacity, 
ib. /he. 150 200 200 90 90 110 
ve ‘aan ge satin 30 x 32 36 x 42 54 x 56 25 x 23.5 25 x 23.5 30 x 32 
8. Min. mold clamping 
action, ts 124 16 21 7% ™% 12% 
9. Max. mold clamping 
statin te, 17% 23 32 12 12 174% 
ee on 300 500 435 60 100 134 
sq. In. 
11. Mex. injection plunger 
esti, ta. 4.75 6 6 10.37 3 10 
ap Hew tagentian qpeed, 27 33.5 33.5 7.5 13.6 16.3 
cu. in./sec. 
13, Max. inj. rate at 
15,000 p.s.i., cu. - - - 10 9.2 - 
in. /sec. 
4 pa pressure, 11,000 11,680 11,680 21,000 15,000 18,800 
em Oe Spe Gam, 15 25 25 6 10 10 
sec. 
16. Meter, hp. 35 50 50 15 15 35 
Fully 2 ; i 
17. Degree of automation ail ie Semi-automatic Fully automatic 
18. Are molds protected 
against closing on Yes No No Yes Yes Yes 
obstruction? 
19. Weigh feeder included? No No No No No No 
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A. TRIULZI, s.c.s., MILAN, ITALY 
P RC PAs FE we A Ss 
1, Model No. 1.8/ 100/400 4/150/600 | 6/230/800 L.| 10/230/1300 | 12/350/1800 | 20/400/3000 
2. Oz. of GP PS molded 64% 143 214%, 357 428% 714% 
per shot 
3. Cu. in. molded per 105 235 350 580 685 1160 
shot 
4. Locking force, tons 440 660 900 1450 2000 3300 
5. Max. daylight opening 4 
at open platens, in. ores is sate sang = 23 
6. Plasticating capacity, 220 330 506 506 770 880 
ib. /hr. 
7. Maxi Id size 
— 39% x27% | 49% x 35% ms 67 x 4% 72%, x 52 86°% x 63 
H x V, in. 
8. Min. mold clamping te z ‘ ® we - 
stroke, in. 
9. Max. mold clamping : i 
stroke, in. os ~s “- “die oe — 
10. —" ona, 310 465 620 1007 1395% 2325 
11, Max. injection plunger T 16% 20 22 25% 27% 
stroke, in. 
12, Min. injection plunger pa Bs zi _ i =n 
stroke, in. 
13. Max. injection speed, 2 80 115 165 170 295 
cu. in./sec. 
14, Max. inj. rate at 
15,000 p.s.i., cw. 35 67 96 137 141 245 
in./sec. 
a 
| — 11,280 + 12,700 (With screw preplasticizer) 
| 16. Min. dry cycle time, 10 15 15 24 27 30 
. sec. 
| 17. Motor, hp. 50 60 70 170 240 350 
18. Degree of automation Fully automatic cycle 
19. P 
eo epmers = ing Optional Optional Optional Optional Optional Optional 
26. — deliver, time, 60/90 120/150 120/150 180/240 180/240 180/240 























ADDITIONAL INFORMATION: Water-hydraulic operated injection molding machines from % to 700 oz. available. Standard equipment: 
control lever device; but can be equipped with automatic cycling equipment. Machines 32 oz. and over already equipped with autometic 


cycling equipment. 





Oil-hydraulic operated machines available from % oz. to 714% oz. Machines up to 6 oz. con be supplied 
with hand control through lever device or with fully automatic operation. 


Clamping systems can either be on “‘H"’ toggle, a piston lock, or a special hydro-mechanical unit. 


The 6 models described above are cutomatic oil-hydraulic machines with screw preplasticizers. Vertical 
injection molding machines and a special simultaneous two-color molding machine also available. 


MACHINERY SPECIFICATIONS 






























































































INJECTION Dowding & Doll, Ltd., R.H. WINDSOR LTD., 
MOLDING London, W.14, England CHESSINGTON, SURREY, ENGLAND 
MACHINES 
Westminster 
Model No. (hand oper.) | (power oper.) 
Ox. of GP PS 
melded per shot 1 V3 V2 14 % 67 80 124 210 
Cu. in. molded 
per chet 1.6 - - 16 44 115 130 200 35 
Locking force, tons 
(English) - - - 175 300 500 800 800 1100 
Daylight opening ’ 
ciuohe, te. 8-7/8 6-1/2 6-1/4 24 2 7 68 68 86 
Plesticeting capac 
ity, Nb./ be. 20 2 6 100 120/140 250/300 250/300 350 420 
> area 9x10 6-3/8x8 | 63x86 | 23x23 | 2x25 | Wx3s | SiS) | SIx5t | 62x” 
Mex. mold clamping 10 
+—* a _ as feencentl 12 17 % % 42 
Special 
Min, meld height, 3-3/8 locking 1-1/8 - - - - = - 
in. bol ster 
ee Ge 7-1/4 ~ 5-18 ~ - . - - ~ 
Rated casting area, 15 5 9 90 160 300 450 o ~- 
sq In. 
Injection plunger oe a ani ue 
stroke, in., max. 2 : ; a W 
min. FA] = - - = - di « al 
Ram pressure, |b. 18,850 - 7000 - - ~- - ~- ‘a 
ng epee | 9100 - 9000 12,500 10,000 10,000 10,000 12,500 12,500 
Min. dry cycle time, 3 e ¥ cE ss a Ge 
sec. ag / 
Meter, hp. 7 hand-op erated 3 20 25 50 50 50 + 50 150 + 25 
Degree of automation a. om a Fully automatic Fully automatic 
Are molds protected 
nst closing on Yes No No Yes No No - - - 
struction? 
1s weigh feeder a i - 
included? No No No No No No 
Are precompressed 
molding feotures No No No No No No ~ a a“ 
included? 
Approx. price range - = - ~- - e os -~ “ 
Agron. delivery 8 Ex.stock | Ex. stock 18 30 30 12 12 18 
time, wks. 
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NEGRI BOSS! & CO., MILAN, ITALY 




































































1. Medel No. R.3/FA R.6/FA R.12/FA NB 60 E NB 220 E NB 360/520 E 
2. Oz. of GP PS molded . a x . 
pe dhet V4 2-3 4-6 2.1 8 13-19 
3. Cu, is, molded per 1.71 3.42 6.84 3.42 18.6 20.5 
shot 
4. Locking force, tons 25 60 114 60 228 150 to 300 
seen CPEs open, 15.5 18.5 23.6 18.5 26.7 29.5 
6. Plasticating capacity, 12 29 53 28.6 15 97 
ib. /hr. r 
7. Maximum mold size, 
H&YV 
Vertical 8.6x9 12.6 x 13.3 14.1 x 17.7 12.6 x 13.3 16.1 x 22.8 17 x 28.7 
Horizontal - 19.6 x 6.3 22.2 x9 19.6 x 6.3 26.7 x 12.2 15.1 x 30.7 
Gon, meld donping 6.9 12.6 15.7 12.6 18.8 21.6 
stroke, in. 
iieeeae casting aren, 12.7 28.6 54.2 28.7 108.5 142.6 
sq. in. 
Poa injection plunger 5.2 5.9 8 5.9 9.8 11.8 
stroke, in. “ y 
Ni. Mex, injection speed, 1.4 3.4 4.6 3.4 6.4 9.8 
cu. in./sec. ui . 
+4. vet prosaure, 17,400 18,920 18, 400 18,910 20,765 21,334 
13. Min. dry cycle time, 5 7.5 7.5 15 15 20 
sec, ' y 
14, Motor, hp. 6 10 15 7.5 22 35 
15. Degree of automation F ou ly evteowmertitie 
16. Are molds protected 
against closing on Yes Yes Yes No No No 
obstruction? 
17. Weigh feeder included? Optional Optional Optional No No No 
18. Precompressed molding N N Y 
Sieieein Gaeta No Yes Yes ° ° es 
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COMPRESSION 


MOLDING 
MACHINES 


Model No. 


43-101(S) 





43-103(S) 


43-105(S) 





27-290(S) 





27-20 K(S) 


DAKE CORP., GRAND HAVEN, MICH. 


27-202(S) 





27-204(S) 








27-206(S) 









Pressing capacity, 
tons: Compression 


75 


300 


25 















































50 75 150 300 500 
Transfer 25 50 75 - - ~ « - es 
Hydraulic line pres- 

sure, p.s.i. 5300 6000 5800 4900 5100 5300 6000 5800 4800 
Max, mold dimensions, 

L x W, in, 18 x 28 25 x 32 36 x 45 22 x 25 29 x 30 35 x 40 48 x 60 55 x 60 74x70 
Max. stroke, in. 14 20 24 14 14 14 20 24 28 
Drive, hp. 10 15 25 ™% ™% 15 25 30 75 
No. of platens Transfer type presses are all single opening; multiple platens optional 
Daylight opening, in. 22 32 40 20 20 22 32 40 46 
Max. closing speed, - 

in. /min. 240 285 190 410 340 455 425 350 210 
Pressing speed, 

Max., in./min.: 30 17 8 80 42 30 17 17 7 

Min., in. /min.: Variable speeds optional 

on main rams, standard 1 1 1 1 1 1 
on transfer rams 
Mex. opening speed, 

in, /min. 360 330 330 850 530 680 490 490 230 

Floor space, L x W, in. 28 x 31 33 x 38 33 x 38 | 34x17%| 4123 | 51 =x 28%) 72x39%| 80x 42%/ 100 x 59 





























Deke transfer type presses ore equipped with two pairs of dual palm push buttons for controlling the main ram and the trensfer ram. A presat 
cycle is carried ovt. Breathing and ejection features are available on all models. Heated or heated and cooled platens are available for all 
models; they can be either electrically or steam heated and water cooled. Indicating thermostats can be supplied to suit perticuler require 


ments. The strokes, bed sizes, daylights, and speeds can be i 


aed A 





or 


Models above indicate only various series available; on al! models, other sizes available up to 600 tons. 


THE FRENCH OIL MACHINERY CO., PIQUA, OHIO 


d to suit. The electrical controls meet J.|.C. standerds. 
























































Pressing capacity, 

tons: Compression 100 150 200 250 300 350 400 450 500 

Transfer 30 51 67 82 100 115 136 150 168 

Hydraulic line pres- 

sure, p.s.i. 2540 2490 2510 2490 2500 2480 2490 2480 2490 
Max. stroke, in. 16 16 16 16 18 18 18 18 18 
Drive, hp. ™% 10 15 20 20 25 25 25 30 
Daylight opening, in. 34 34 34 34 36 36 36 36 36 
Mex. closing speed, 

in. /min, 400 400 400 400 400 400 400 400 400 
Mex. pressing speed, 

in, /min, 8.8 8.8 8.1 8.6 9.1 8.7 8.6 8.6 8.4 
Max. opening speed, 

in./min, 174 176 162 173 183 173 174 173 170 
952 
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PASADENA HYDRAULICS, INC., 


EL MONTE, CALIF. 

































































Model No. P Pw Q&B8 | TP 30-10 | TP 50-20 | TP 125-50; Q&8B H8 K 10 
Pressing capacity, 
tons: Compression 20 20 30 or 50 30 50 125 30 or 50 70 125 
Transfer - - - 10 20 D - = oi 
Hydraulic line pres- 3200 & 

sure, p.s.i. 3200 3200 3200 4000 4000 4000 3500 3500 3750 
Mex, mold dimensions, 

Lx Wx H, in. 8x8x8 | 12x9x8 | 12x12x8 | 12x12x6 | 12x12x8 | 18x18x12 | 12x18x8 | 18x18x12 | 24 x 24 
Mex. stroke, in. 4 4 4 6 8 12 4&6 8 12 
Drive, hp. So 4 Soa SE 1% % 3 % % 3 
No. of platens 2 or more 2 2 2 2 or more 
Daylight opening, in. 8 8 g 6 8 12 8&10 12 15 
Mex. demand of elec- 

tric power, kw. 1% 3 4 6 6 18 6 8 16 
Mex. closing speed, 

in./ sec. Two stage manual pump 50-200 72-200 64-200 50 72 64 
Pressing speed: 

Max., in./sec. ~ - - 10 10 10 10 10 10 

Min., in./sec. - - - % % % 1 1 1 
Mex. opening speed, 

in./ sec. Gravity return 200 200 200 Gravity return 
Floor space, L x W, in. 12x19 14x 19 16 x 28 30 x 30 28 x 36 14 x 25 | 24x 24 | 28x37 




















Models P, PW, Q & B, H8, ond K 10 available with steam or electric heating of platens. Steam platens have drilled passages; electric ver- 
sions hove cast-in Calrod heaters and cooling coils. Models TP 30-10, 50-20, and 125-50 heated electrically with Calrod units. On all units, 
heating is controlled with thermoswitches. Cooling medium on oll models is water. For TP models, cycle controls con be manweal or automatic; 
for 2 & B, HB, and K 10 models, cycle controls can be manual, semi-autometic, or fully automatic. On the three latter models, program cycling, 


el ing and ry 





ERIE ENGINE AND MFG. CO., ERIE, PA. 


Wf required, is available. Bench model presses are complete with all controls required. Manual pump is oa patented fecture that gives quick 
pressure. 















































Pressing capacity, 
tons: Compression 50 100 200 300 500 750 1000 
Transfer 15 20 40 75 125 200 250 
Hydraulic line pres- 

sure, p.s.i. 2500 2500 2500 2500 2500 2500 2500 
Max. mold dimensions, 

WxL, in, 18 x 16 24x 18 30 x 24 36 x 30 42 x 36 66 x 42 72 x 48 
Drive, hp. ™% 10 15 40 5s 60 75 
Max. closing speed, 

in. /sec. 10 10 10 10 10 7.5 5 
Pressing speed, 

in./sec.: Maximum (mee Se ee Pee ee OT ee 

Minimum 1/32 1/32 1/32 1/32 1/32 1/32 1/32 
Max. opening speed, 

in./sec. 7.5 7.5 7.5 7.$ 7.5 5 4 

Floor space, L x W, in. 48 x 30 66 x 42 72 x 42 78 x 60 126 x 72 156 x 78 180 x 96 


























Variable daylight openings and maximum pressing speeds available on all models. Cycle controls on all models are semi-automatic with 
breathing and ejection feature available. Heating of platens is by steam or electricity; cooling is by water. Controls for both heating and 
cooling to customer specifications. Special presses up to 5000 ton capacity will be designed to customer specifications on request. 
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F. J. STOKES CORP., PHILADELPHIA, PA. 






























































































































































Model No. 744 726-0 | 726-1 | 726-2 | 726-3 725 800 741° 741" 743 
Pressing capacity, tons: 180 50 100 200 300 25 25 50 150 300 ; 
Compression 
Max. hydraulic line 3000 | 2600 | 2820 | 3000 | 2750 Air Air 2600 | 2895 | 2000 
; pressure, p.s.i. 100 100 : 
Max. mold dimensions, 16 x 22 | .18 x 16) 24x 20) 30 x 24) 36x32) 11% x6) 10x6 | 15x13 | 24x20) 23x15 “1 
Law xh, in. x 17 x 16 x 16 x 20 x 30 x7 x 7 x 16 x 18 x 4 } 
Daylight opening, in. 31 28 28 35 48 17-22% | 17-20% 28 32 26-34 
(odj.) i 
/ 
Max. stroke — clamp, in. 14 12 12 15 18 5 5 12 14 12 
Clamp speeds, in./min. : 
Closing 400 290 312 280 230 600 600 300 400 500 
Pressing (max.-adj.) 22 |Upte20} 11 104 10 10 10 27 22 - 
Opening 400 290 312 280 244 600 600 300 460 500 . 
Drive, hp. 15 5 5 ™% 15 - 2 5 10 20 
Air pressure required, p.s.i. - - ~ - - 100 100 7 5 0.2 . \ 
C.F.M. @ 100 p.s.i. | 
Cycle control Semi- Automatic cycle controller Sequence Sequence controlled: A 
auto. : cont. fully automatic 
Breathing - Stendord Optional Standord - 
(comp. only) 
Ejection Bottom Top and bottom Top or bettom , 
Platen heating (type) Electric |Optional |Optional | Optional | Optional! Electric | 
Heat control (method) Ind. py- |Optional |Optional }Optional | Optional Thermostats Indicating ; 
rometer pyrometer j 
Attachments ond Auto. Steom heating and water cooling of | Bottom Top /|Positive ejection | Auto, ie 
auxiliaries available preform | mold; provision for electric heating | ejection} ejection; | and discharge seal | sepora 
feeder | of mold; hydraulic ejection; special | with top| powder | between feed and | tion of | 
and pre- low pressure controls for both hold pre- icomb; preset load-| ports 324 
heater clamps and transfer circuits down | heater; ing board to from 4 
(Com- | indica- | simplify set-up; | runner 2 el 
pression) ting py- double- shot . 
rometer protection ; 
Other outomation features For Semi-automatic Double-| Low- | Positive ejection | Auto. | 
transfer shot pro-|pressure | and discharge; | separa 
molding tection; | close; positive seal tion of 
with air blow-| double- | between feed and | ports 
inserts off ejec-| shot pro-| comb; preset load-| from 
tion; tection ing board to runner 
fully- simplify set-up; 
auto- double- shot 
. matic protection 
Fleer space, | x w, in. 70 «124 | 32x18 | 42x23 | 48x25 | 68x34 | 29x36 | 214 %62 | 45x 118 | 47x 125 | 120 139 
(pe., fde., pwr. unit) 
Net weight, Ib. (press only) 14,000 | 3525 8000 16,200 | 25,000 | 1550 2400 4550 10,500 | 21,000 
Where above models are available as combination compression and transfer presses, 
the following additional specifications apply: 
Model No. - 727-0/ | 727-1\/ | 727-2/ | 727-3/ | 725-T - 741-T' | 741-T' - 
728-6 728-1 728-2 728-3 
Pressing capacity, tons: 30 9 24 40 70 5% - 9 30 70 
transfer 
Max. stroke (trans.), in. 10 10/34 12/6 15/7 15/9 2A - 8 10 12 
Trensfer speeds, in./min. 
Clesing 360 350 281 195 240 300 - 450 360 150 
Pressing 0-100 50 56 48 44 20 - 0-100 (adj.) 0-65 
(odj.) (adj.) 
Ejection Bottom Top and bottom Top only ~ Top or bottom - 
Floor space, in. - 32x18 | 43x23 | 48 x25 | 68x34; - - 114 x 125/136 x 141 - 
‘Model 741 is also available in 75- and 200-ton capacities. 
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ERIE FOUNDRY CO., ERIE, PA. mA ea AMERICA, 
Model No. Series 1110 | Series 1120 | Series 1130 | Series 1150 G Gl M 
Pressing capacity, 
tons; Compression 100 200 300 500 2 50 150 
Transfer 25 55 75 125 12 15 60 
Hydraulic line pres- 2000 2550 2500 2560 $3 ss % 
sure, p.s.i. 
ne 20 x 21 30 x 24 36 x 36 40 x 32 een | cme be on 
Mox. stroke, in. 
Compression/clamp 12 15 18 36 6.69 8.66 13.78 
Transfer 15 15 18 18 
Drive, hp. 10 15 20 30 0.81 1.3 3.3 
No. of platens Single opening 2 2 2 
Daylight opening, in. 42 50 62 84 18 20 30 
mee seciag speed, 235 270 435 400 - - - 
in./min. 
Pesne past . |» | om bee eee : . 
Return speed, in. /min. 235 240 435 400 - ” os 
Cycle controls: ~ - - - Automatic with timer 
Breathing? - - - - Automatic with timer 
Ejection? - - - - Hydraulic with transfer molding ram 
Fleer spece, LxW, in. | 60 x 42 72 x 60 84 x 72 90 x 80 31x50 | 31x57 | 42x76 




















ERIE FOUNDRY: Special Features: All presses are provided with hydraulic mold stripping cylinders, separate advance 
cylinders, slow breakaway speed and high pullback tonnage. Optional Features: Additional de-gassing, adjustable opening, 
bolsters and parallels for compression and transfer. Strokes and daylight opening to suit customer. Presses listed are typical 
of firm's range of manufacture; other types and designs available up to 2000 tons. 
BATTENFELD CORP.: Other models available on request. 





KINGSBACHER-MURPHY CO., LOS ANGELES, CALIF. 




























































































Model No. KM2 KM2-A KM3 KM3-A KM5 KMS5-A KM7 KM7-A 
Pressing capacity, 
tdi: Compression 20 20 30 30 50 50 75 75 
Mpmeallc line gree 3200 3200 3050 3050 5000 4900 4900 
sure, p.s.i. 
Max. mold dimensions, 8 x 8 x 8 or 12% x 124 x 9 or 
LxWxH, in. 9x 12x8 18% x 124 x9 Wa Wat 
Max. stroke, in. 4 4 5 5 5 5 5 
Drive, hp. Manual 1% Manual % Manual 1% 3 
No. of platens 3 2 or more 2 of more 2 or more 2 or more 
Daylight opening, in. 48 9 9 9 9 Lees Bs 
Max. demand of electric .75 per 8 x8 in. platen 2 per 12% x 12% in. platen 4 hae 
power, kw. 1,50 per 9x 12in. platen 3 per 12% x 18% in. platen per P 
Me lesi 4 Manually | 1.9 (can be| Manually | 1.2 (can be| Manually | 1.2 (can be| Manually | 2.3 (can be 
nag ae ers operated | modified operated modified operated modified operated modified 
aes ary pump to suit) pump to suit) pump to suit) pump to suit) 
— = speed, Gravity return Gravity return Gravity return Gravity return 
Semi-auto. Semi-auto. Semi-auto. Semi-auto. 
Cycle controls Manual or Manual or Manual or Manuel or 
: fully auto. | _ fully auto. fully auto. fully auto. 








Heating and cooling 
of platens 





Calrod or steam heating; thermoswitch control; water cooling; hand valve control 





Floor space, L xW, in. 





11 x 16 


14 x 20 


16 x 18 | 19 x 22 


16 x 18 


19 x 22 | 36 x 32 | 40 x 36 





On all models: Special temperature contro! units and pressure gages. On KM2-A, KM3-A, KM5-A, and KM7-A: Power units 
designed to customer's specifications, 


MACHINERY SPECIFICATIONS 

















COMPRESSION 
MOLDING 
















































































presses listed above are representative of range of manufacture; special presses, both laboratory and production models, can be built 






































MACHINES WILLIAMS-WHITE AND CO. MOLINE, ILL. 
Pressing capacity, 
- tons: Compression 50 100 150 200 300 500 
Transfer 12% 25 35 50 75 125 
f Hydraulic line pres- t 
sure, p.s.i. 2700 of tess 2700 or tess 4 
Max. mold dimensions, 
LxWxH, in. 16 x 16 24 x 20 24 x 24 30 x 24 36 x 30 42x 3% 
Max. stroke, in. 14 16 18 20 24 30 
Drive, hp. 5 10 15 20 25 35 
No. of platens 2 2 2 2 2 2 
Daylight opening, in. 24 30 32 36 44 54 
Mex, closing speed, 
in. /min. Approx. 300 Approx. 300 
Max, opening speed, 
in. /min. Approx. 200 Approx. 200 
Floor space, L x W, in. 84x 6&0 | 96 x 66 102 x 66 108 x 72 114 x 78 126 x 96 
On all models: pressing speeds to order; semi-automatic cycle controls (special features and designs to fill customer requirements) with 
ejection controls cvaileble; steam or electric heating, automatically controlled; water cooling automatically trolled. NOTE: All the 





to order. 
: 
ELMES ENGINEERING DIV., CINCINNATI, OHIO ) 
Model No. 7100 7150 7200 7300 7500 8624 7703 
Pressing capacity, 
tons: Compression 100 150 200 300 500 750 1000 
Transfer 25 35 50 75 125 200 250 
Max. mold dimensions, 24 x 20 24 x 24 30 x 26 36 x 30 42 x 36 66 x 42 72 x 50 
L x W, in. Left to right by front to back 
Max. stroke, in. (main 
rom x transfer ram) 12 x 12 12% 12 15x 12 18x 14 24x 16 30 x 18 36 x 20 
Drive, hp. 7™% 10 15 20 30 30 30 
No. of platens 1 1 1 1 1 1 1 / 
: 
Daylight opening, in. 24 32 36 44 54 60 72 
Closing speed, | 
in./min. 285 285 310 300 310 210 165 ) 
Pressing speed, 
in. /min.: 18 18 20 15 15 10 7% | 
ening speed, . 
‘ae 245 245 240 185 165 135 125 
Floor space, |. xW, ft. 5% x 3% 4 x 3% 6x % M% x5 10% x 6 12x % 13 x 7% 





























On all models: semi-automatic cycle controls; breathing fectures optional; mechanical ejection available; steam or electric heating optional; 
water cooling automatically or manually controlled. Speeds shown are typical; other speeds available to suit requirements. 
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DUNNING AND 



















































































BOSCHERT PRESS 
co., INC., FRED S. CARVER, 
LOGAN HYDRAULICS, INC., CHICAGO, ILL. SYRACUSE, N.Y. | INC., SUMMIT, N.J. 
Mode! No. 50T 75T 100T 150T 200T 300T A-3830 Laborctory press 
Pressing capacity, 50 75 100 150 200 300 15-75 (variable) 10 20 
tons: Compression 
Tronsfer 10 15 20 30 40 60 To order - - 
Hydraulic line pres- 2000 mox. 2500 2500 max./ Per requested Self-contained 
sure, p.s.i. Max. 5000 mox. press pressure hand pump 
7000 16,000 
Max. mold dimensions, 16x14 | 18 x 16 |24x 18 26 x 20 30 x 24 | 36 x 30 12 x 12 to 24x 24 | 6x6x3 | OxBx4 
L x W, in. Left to right by front to back 
Mex. stroke, in. Cc-10 C-12 C-12 c-15 c-15 Cc-18 12 (Avg.) 5%' 6% 
T-8 T-10 T-12 T-12 T-12 T-14 
Drive, hp. Aver.-7% | Aver.-10 variable | Aver.-15 variable | Aver.-20 7%-10 ~ - 
variable variable 
No. of platens Single opening 2-7 (Avg.) 2 2 
Daylight opening, in. 18 (Adj.) | 24(Adj.) |30(Adj.) | 36 (Adjustable) | 42(Adj.) 2 (Avg.) 0-17 0-16 
(Adjustable) 
Air pressure required, = - = - = 80 air line pressure - 
if any, p.s.i. for air-oil power 
Vol. of air required, - - - - = - Dep. on speed - - 
cu. ft./min. requested 
Max. clesing speed, 4 (variable) 7.5 (variable) 220 in./min. (Avg.) Varies; hand 
in./sec. pump control 
Pressing speed, ¥% (variable) 1 (variable) 10 in./min. (Avg.) 
in./sec.: Maximum Hand pump 
Minimum 0 Adj. speed control control 
to order 
Max. opening speed, 4 (variable) 7.5 (variable) 250 in./min. plus Gravity return; 


in./ sec. 





haend valve 





Cycle controls 


Semi-automatic or manual breathing features optional; 


ejection - spring/hydraulic 


See footnote 1 
below 


Manual 





Heating and cooling 
of platens 


opti 


Steam/electrical heating; method of heating control 


onal; cooling optional 


See footnote 2 
below 


Elec./steam/water 
heating; thermostat 
control 
Water cooling; 
hand valve control 





Floor space, L x W, 


Variable 


31x 313 


Bench model 
23x16 | 19x19 
x 36 x 42 





Approx. price range, 





Avail 


able on request 





Available on request 


Available on request 








LOGAN HYDRAULICS: All models, by means of various attachments, can be converted to fully autometic operations. 
NOTE thet Logan not only manufactures the presses listed above, but also designs to meet specialized customer requirements. 


DUNNING & BOSCHERT: Size and type of hydraulic power units depends on press capacity in tons. Over-all height: 7'2"; 
from floor to first platen: 53%". ‘Electric pushbutton timed cycle control; semi-automatic or repeat cycle. Breathing features 
and bottom or top ejection optional. Electric or steam heating with thermostat indicating- type control; water cooling 
controlled manually or automatically. *For air-oil powered model. 


FRED S. CARVER: Various types of standardized laboratory accessories, molds, etc. available. "adjustable screw 


extension provided. 


MACHINERY SPECIFICATIONS 











COMPRESSION 


























































































































M OLDING HULL-STANDARD CORP., HATBORO, PA. 
MACHINES 
Model No. 350D, 99 A (Auto. 250B, 2508, 350C, 250C, ri : 
2598, 359D, trans. 2598, 259B, 359C, 259C, 2598, 4 
3508, console only) 350B, 350B, 550C 350C, 3508, 4 
359B, style 359B, 359B, 359C, 3598, 
450B, 450B, 450B, 450C, 450B, 
550B 550B 5508 550C 550B 
Pressing capacity, 
tons: Compression 300 25 15 50 75 100 150 200 
Transfer 43-75 7 2 12-19 19 25 19-42.5 29-50 
Hydraulic line pres- Pneumatic C-2000 
sure, p.s.i. 1000-3100 2000 80 p.s.i. 875-3000 850-3000 T-2550 1000-3000 | 1000-3100 
max. 
Max. mold dimensions, 36 x 31 18 x 18 7% x 4% 18 x 18% 18 x 18% 24 x 23 x 20 26 x 26 
L x Wx H, in. x 26 x 15 x 6% x 20 x 20 x 21 
Mex. stroke, in. 10-18 6 1% 7-12 7-12 14 8-14 8-15 
Drive, hp. 110 v. 
5-20 5 (single 3-5 3-5 7¥%-10 5-10 5-15 
phase) | 
No. of platens Single opening 
Daylight opening, in. 
44 21 8% 24-27 24-27 32 32 36 
Max. demand of elec- 100 amp. 25 amp. 50 25 amp. 35 amp. 50 amps. 75 amp. 
tric power, kw. @220 v. @220 v. Watts @220 v. 6220 v. 
Pius heater current 
Ait pressure required, 60 
p.s.i. for auto. — 80 60 BeBet. for automatics 
: Volume of air required, 3/ecycle at 7/cycle at 2 cu. ft./cyele, atmospheric pressure 
i cu. ft. /min. atmospheric pressure atmos. 
| pressure 
1 
: Max. closing speed, 
\ in./sec. 5 3 1 5 5 5 5 5 
; Pressing speed, 
1] Max., in./sec.: V/5 1/2 1 V5 1/5 V5 V5 1/5 
Min,, in./sec.: 0 0 1/2 0 0 0 0 0 
Max. opening speed, 
in. /sec. 5 3 1 5 5 5 5 5 
: Cycle controls: — Semi-auto. Fully 
por Manual auto. Fully automatic and semi-automatic 
Breathing? Yes Yes No Yes Yes Yes Yes Yes 
| Ejection? —— Bot. only Yes Top and bottom 
Type of heater: Electric/steam Elec. Electric or steam 
Metho« of control: Electric thermostats : 
‘ 
Floor space, L x W, 116x107 | 47, 50 24 x 84 82 x 75 (or less) 94 x 87 (or less) 102 x 94 
in. (or less) depending on model depending on model (or less) 























All models, with exception of 99A and “’D”’ series, available with universal loader; Quickset controls available on all models except 99A. 


MBE ethan 
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ATLAS HYDRAULICS DIV., DELAWARE VALLEY MFG, CO., INC, PHILADELPHIA, PA. 

























































~ Model No. 100" 125 200 "250" "300" 
Pressing capacity, 50, 75, 100, 125, 25, 50, 75, 100, 
tons: Compression 20, 30, 40 30 and 50 50 and 75 150, 200, 250, 300 156, 200 
Transfer - - - To Specification 
Mex. mold dimensions, 8 x 8, 10 x 10, 10 x 10, 12 x 12, 14 x 14, 16 x 16, 18 x 18, 
L x W, in. 12 x 12 12 x 12 14x 14 20 x 20, 24x 24 
Mex. stroke, in. 8 6 6 To Specification 
Drive, hp. 2-Stage hand Air-powered hydraulic pump Depends on closing speed required 
hydraulic pump 
No. of platens 2 or 3 2 or 3 203 To Specification 
Daylight opening, in. 8 6 6 To Specification 
Air pressure, p.s.i. - 80 80: ~ | ~ 
Cycle controls 2-Stage hand Manual Manual or Mangal, pushbutton, 
hydraulic pump semi-auto. or semi-auto. 
Type of heater Steam, electric, or water Steam or electric 
Method of control Thermostats to 600° F. | Indicating or recording type 








Weter cooling controlled manually (in Models 100 and 122) or with custom built controls (Models 200, 250, and 300). “‘T’’ slotted pletens, 
pull-back cylinder, knock-out pins, and two-speed operation available in Models 250 and 300. Model 200 designed for laboratory laminating 
or molding; Model 250 for lamineting or molding and equipped with ultra-heavy-duty slab-side frame; Mode! 300 for flexible compression and 


transfer molding and built with heavy column-bolt frame. Modification to customer requirements on ali models. Custom built presses in any 
; size or capacity also available. 


THE HYDRAULIC PRESS MFG. CO., MT. GILEAD, OHIO 











<I. PEM T— EEE BRE er cL IRE BE 
| Model No. 100-C — 100-T 200-C — 200-T 300-C — 300-T 500-C — 500-T 
Pressing capacity, 
tons: Compression 100 200 300 500 
Transfer T-35 T-50 T-80 T-125 
| C- C- c- C< 
Hydraulic line pres- 
sure, p.s.i. 2100 2000 2000 2075 
Max. mold dimensions, 
LxWxH, in. 24x 18 30 x 24 36 x 30 42x 3% 
Max, stroke, in. 15 15 18 26 
Drive, hp. C-5 — T-7% C-7% — T-10 C-15 — T-20 C-25 — T-45 
No. of platens 2 2 2 2 
Daylight opening be- 
tween platens, in. 30 3% 54 54 
Max.: closing speed, 
in. /sec. 4 3.5 3.4 5.2 
opening speed, 
in./sec. 1.5 1.3 1.6 1.75 
Pressing speed: 
| Max,, in./sec. 2 15 2 «22 
Min., in./sec. -04 -03 -04 04 
Floor space, L x W, in. 55 x 82 91 x 55 67 x 104 67 x 115 


















































All mode!s equipped with automatic cycle controls and breathing and ejection fectures. 


feetures as required. 


MACHINERY SPECIFICATIONS 





Heating and cooling equipment attachments and 

























COMPRESSION 


MOLDING 
MACHINES 





AUTOMOLD CO., 
LOS ANGELES, CALIF. 







RODGERS HYDRAULIC, INC., 
MINNEAPOLIS, MINN. 
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Model No. A25-B Al0 TCMA-100- | TCMA-150- | TCMA-200- | TCMA-300- 
2420-10 2420-20 3024-10 3630-10 
Pressing capacity, tons: 60 30 12 Clamping 100 150 200 300 
Compression 60 
Transfer - ~ - 12 25 32 40 60 
Hydraulic line pressure, Air toggle for platen clamp. 100- 1000 5000 maximum 
p.s.i. 40-120 p.s.i. (pneumatic with 
toggle action) 
Max. mold dimensions, 14x6 12% x5 |6x5x14%| 14x 7% | 22x 18x28) 22x 18x28) 28x 22x28) 34x28 x32 
L «x W « H, in. x 164 x 13% x 16% 
Max. stroke, in. 7-5/8 6-5/8 6 5 24 24 24 24 
(Platen comp.) (Transfer 
plunger) 
Drive, hp. - - - ™%' 15 20 20 30 
No. of platens 1 1 Ey T 2 2 2 2 
Daylight opening, in. 15-19 13-15 14% 15-19 38 38 38 42 
Max. demand of electric Heater cartridges generally require about - - - - 
power, kw. 4800 watts, except Model A 10 
Air pressure required, p.¢.i. 100- 120 80-100 100-120 85 85 85 85 
Volume of air required, 10.8 5.8 2.5 10.8 - - - - 
cu. ft./cycle 
Max. closing speed 4 in./sec? | 4 in./sec? |3 in./sec? | 4 in./sec? 435 435 468 456 
in./min. in./min, in./min, in./min. 
Pressing speed, 
Max. = - - - 48 in./min. 31 in./min. 
Min. = - ~ Variable 
Max. opening speed 4 4 3 4 408 | 325 | 360 360 
in./sec? in./min. 
Cycle controls: Automatic Fully automatic; semi-automatic; manual 
Breathing? Yes Yes Yes None Yes Yes Yes Yes 
Ejection? Top Top Top Top Hydraulic | Hydraulic | Hydraulic | Hydraulic 
Type of heoter ; Cartridge (electric) or steam Electric 
Method of control Fenwal 5411 controllers Indicating controller 
Attachments and - - - > Insulated platens; oil cooler; automatic 
auxiliaries available unloader; air-operated hold-down — std. equip.; 
auto. preform preheater; auto. powder preheater 
Floor space, L x W, in. 30 x 36 36 x 30 (Bench 30 x 36 120 x 101 | 120 x 101 | 128 x 115 | 136 x 124 
model) (+24x36 
33 x 3 for hyd.) 
Approx. price range, $ Available on request Available on request 











AUTOMOLD: Attachment for molding threaded parts available on Model A50B; side coring, if desired, available cn 
Models A50-B and A25-B. ‘Motor for transfer pump when transfer is in use. 


and part ejection, 4 sec. 





2Total dry cycle time, including feeding 
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WATSON-STILLMAN PRESS 


Model No. 


9382-C 


9379-C 


DIV., FARREL-BIRMINGHAM CO., INC., ROCHESTER, N.Y. 












































9330-C 9383-C 9384-C 9322-C 9386-C 9565-C 9792-C 
9382-T 9379-T 9330-T 9383-T 9384-T 9322-T 9386-T 9565-T 9792-T 
Pressing capacity, 
tons: Compression 50 100 150 200 300 500 850 1200 30 
Transfer C- C- C- C- C- C- C- Cc. C- 
T-12% T-25 T-38 T-50 T-75 T-125 T-200 T-200 T-10 
Hydraulic line pres- 
sure, p.s.i. 2300 2200 2300 2300 2350 2400 2400 2500 1290 
Max. mold dimensions, 
L x W, in. 16 x 16 20 x 21 22 x 24 30 x 24 | 338427) 40x 32 46 x 44 54x 44 12 x 12 
Max. stroke, in. 
Compression/clamp 12 12 15 15 18 24 24 24 6 
Transfer Co. Ce. C- Co. C- C- C- C- C- 
T-9 T-9 T-12 T-12 T-14 T-18 T-22 T-22 T-6 
Drive, hp. 5 5 10 10 15 25 25 5 
No, of platens 2 2 2 2 2 2 2 2 2 
Daylight opening, in. 25 28 30 32 38 54 54 60 18 
Max. closing speed, 
in, /min. 220 260 215 220 230 210 142 100 62 
Pressing speed, 
Mox., in./min.: 14 13.5 10 12.5 8.6 25 19 14 - 
Min., in./min.: 3.5 3.4 2.5 3.1 2.1 2.1 2 1.4 ~ 
Max. opening speed, 
in./min. 220 220 215 220 230 210 142 100 50 
Floor space, L x W, in. 48 x 52 52 x 55 54 x 57 61 x 64 73 x 68 75 x 70 92x99 | 108x996) 19x 33 
































Manual and automatic single cycie controls and degassing features included on all models except 30 ton. Ejection on all 
models except 30 ton press is by stripper bars, hydraulically operated. Heating and cooling features optional. 


BAKER BROS., INC., TOLEDO, OHIO 






BALDWIN-LIMA-HAMILTON CORP., 
HAMILTON, OHIO 























































































Pressing capacity, 
tons: Compression 300 
a 175 : 
Transfer 15 30 50 75 125 28 50 78 
Hydraulic line pres- Figs hat 

sure, p.s.i. 2700 3300 1750 2650 2000 2000 2100 2000 
Max. mold dimensions, 

L x W, in. 16 x 20 20 x 24 28 x 34 28 x 34 36 x 42 24 x 20 30 x 20 36 x 30 
Wax. stroke, in. 13 15 18 18 24 12 15 18 
Drive, hp. 7.5 10 2 x 20 2 x 20 2x 10 20 25 
No. of platens 2 2 2 2 2 2 2 2 
Daylight opening, in. 29 33 38 38 42 18 24 30 
Max. demand of elec- _ oe 
_tric power, kw. 14 24 =} ~S_ gee 96 w “ : 
Air pressure required 80 80 80 80 80 = ~ ~ 
Max. Closing 4 5.3 5.0 4.3 
Max. Pressing , — 6.7 -27 -27 -22 
Max. Opening) “"*’ *°* 2.67 3.09 2.67 
Min. pressing speed Down to 0 27 27 +22 
Floor space, LxW,in. | 9389.5 |123x985| - | - | = 66x30 | 9x36 | 96x36 








BAKER BROS.: On all models: Electric heating; on-off controller with thermocouple; hydraulic side cores; adjustable feeder 
measuring loaderboard — al! available. Control instruments furnished to customer's specs. as extras; additional floating 
platens available as extras. Other special features available to customer's specs. 


BAL DWIN-LIMA-HAMIL TON: Semi-automatic cycle controls; breathing available on machines; mechanical ejection. 


MACHINERY SPECIFICATIONS 








DAVIDSON-KENNEDY CO., ATLANTA, GA. 












































Model No. 101 102 103 104 105 | 106 107 108 
Pressing capacity, 

tons: Compression 50 50 100 100 100 | 200 200, 400 200 
Hydraulic line pres- 

sure, p.s.i., max. 6000 6000 6000 6000 6000 6000 6000 
Platen size, F to B, 

L to R, in. 19 x 26 28 x 36 28 x 36 32 x 46 38 x 53 48 x 84 50 x 100 
Max, stroke, in. 

(Standard) % 36 50 50 50 58 58 
Ne. of platens (Stand,) 2 2 2 2 2 2 2 
Daylight opening, in. 0-36 0-36 0-50 0-50 0-50 0-58 0-58 
Max. demand of elec- 

tric power, kw. - 18 18 25 54 80 108 

(on 2 platens) 

Air pressure required, 

p.s.i. 100 100 100 100 100 100 100 
Vol. of air required, 

cu. ft./min. (based 10 10 18 25 40 50 80 

on 2 strokes/min.) 
Max. closing speed, 

in. /min. 0-700 0-700 0-600 0-600 0-500 0-400 0-350 
Max. pressing speed, 

in. /min. 0-15 0-15 0-15 0-15 0-15 0-15 0-15 
Max. opening speed, 

in. /sec. 300 300 300 300 300 300 300 
Approx. floor space, 

L x W, in. 24x % 36 x 48 36 x 48 40 x 60 50 x 80 60 x 100 62 x 120 


























All models equipped with manual and automatic cycle controls with breathing and ejection features. Heating of platens is by electricity and 
steam with pyrometer controls. Cooling is by. water and is automatically controlled. Attachments and auxiliaries available to suit customer 



































specificetions. 

WABASH METAL PRODUCTS CO., INC., WABASH, IND. 
Model No. 50-15 50-15 50-18 30-12 30-12 12-12 50-24 50-24 
Pressing capacity, ; 

tons: Compression 50 50 50 30 30 12 50 50 
Hydraulic line pres- 

sure, p.s.i. 9689 9689 9689 8486 8486 7643 9689 9689 
Max. mold dimensions, 

L x W, in. 12x15 12x15 18 x 18 12 x 12 12 x 12 12 x 12 18 x 24 18 x 24 
Max. stroke, in. 7 7 7 6 6 6 7 7 
Drive, hp. Hand Hand 

% épantnd % % Hand operated M% eoceutell 
No. of platens 2 2 2 2 2 2 2 
Daylight opening, in. 15 15 15 10 10 10 15 15 
Max, demand of elec- 5000 1000 9000 9000 
tric power, kw. 6000 6000 4000 a000 watts watts 
Floor space, L xW, in. 22 x 23% 22 x 23% | 254 x 27% | 22% 23% 22% x 23% 25% x 27% 























Models No, 50-24 and 50-24 (hand-operated) equipped with gravity retum; Models 50-15, 50-18, 30-12, and the electrically driven 50-24 
equipped with automatic cycle controls. On all models, strip heaters thermostatically controlled are used; water is used as the cooling 


agent. On power-operated models, rams are double acting. 
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B.1.P. ENGINEERING LTD. SUTTON COLDFIELD, ENGLAND 
(U.S. REP.: RALPH B. SYMONS ASSOC., INC., TIVERTON, R.1.) 




































































“Model No. 150 
60 80 150 300 400 600 (S. Die Rem) 
Pressing capacity, 
tons: Compression 67 90 168 336 448 672 168 
Transfer 14 4 30 62 62 - 30 
Hydraulic line pres- 

sure, p-5.i. 1000 1000 1000 1000 1000 1000 1000 
Mex. mold dimensions, 

L x W, in. 4x14 18 x 18 20 x 20 30 x 30 36 x 36 36 x 36 18 x 18 
Max. stroke, in. 14 14 18 24 24 36 18 
Drive, hp. 7% 15 15 15 10 
No. of platens 2 2 2 2 2/4 
Daylight opening, in. 24 30 38% 47% 60 72 38% 
Max. demand of elec- 

tric power, kw. 8 12 14% 30 40 - 16 
Air pressure required, 

p-s.i. 60-80 60-80 60-80 60-80 60-80 60-80 60-80 
Max. closing speed, 

in. /sec. 420 420 540 400 400 ~ 540 
Pressing speed: 

Max., in./sec. 1 1 0.5 0.25 0.25 - 0.5 

Min., in./sec. 0.0003 0.0003 0.0003 0.0003 0.0003 - 0.0003 
Max. opening speed, 

in./sec. 420 420 430 400 400 - 400 
Fleor spoce, L x W, in. 45 x 25% 51% x 30% 72x 39 75% x 29% 81% x 53% 101 x 55 89% x 27% 





Qn all models: Variable semi- and Sully automatic cycle controls; automatic breathing features; ejection accomplished hydraulically or by 


changing bor. Hesting by low frequency induction, thermostatically controlled; cooling is by weter, controlied by gate valve. Loading, strip- 
ping, and unscrewing attechments available; final slow closing and initial slow opening. 


Medel No. 


T.H, & J, DANIELS, LTD. GLOUCESTERSHIRE, ENGLAND 



























































75/19 100/28 150/28 150/50 250/28 250/50 
Pressing capacity, 
tons: Compression 75 100 150 150 250 250 
Transfer 19 28 2 50 28 50 
Hydraulic line pres- 

sure, p.s.i. 3360 2240 2240 2240 2240 2240 
Max. mold dimensions, 

L x W, in. - - - 26 x 26 30 x 30 30 x 30 
Max, stroke, in. 16 16 18 18 20 20 
Drive, hp. 4 5 5 5 5 5 
No. of platens 2 2 2 2 2 2 
Daylight opening, in. 16 20 24 24 30 30 
Air pressure required, 

p-s.i. 40-100 40-100 40-100 40-100 40-100 40-100 
Max. closing speed, 

in./sec. 4-5 4-5 4-5 4-5 45 4-5 
Max. pressing speed, 

in./sec. 0.14 0.13 0.10 0.10 0.06 0.06 
Max. opening speed, 

in, /sec. 4 3 3 3 2% 2% 
Floor space, L x W, in. 31 x 40 30 x 50 32% x 41% 32% x 41% 34 x 56 34 x 56 





On all models, semi-automatic cycle controls and breathing feotures ore available; hydraulic ejection bottom, mechanical ejection top or 
bottom. Heating is by electric or steom with Cambridge thermostet controls; cooling is by water. 
Also available: interlocked safety guerds; speed contro! valves; multi-press units operating from single pump; column type construction 
facilitating addition of core pulling cylinders. 


MACHINERY SPECIFICATIONS 













































































COMPRESSION 
MOLDING A. TRIVULZI 
s.a.s., MIL ITALY : 
MACHINES Fonte : 
Model No. Mol dmatic Mold matic Mol dmatic Moldmatic Mol dmatic Moldmatic fay 
200T. 300T. (cil) 400T. 500T. s00T. 1000T, i‘ 
Pressing Tr . 
| eae 20 350 450 550 880 1100 Ed 
i Transfer 55 60 70 97 135 180 b & 
: — line pressure, 2130 2130 2130 2130 2130 2130 } ‘ 
To. 27% x 25% | 31%x2% | 31% «31% 37% « 34 46% x 38% 51 x 60 > 2 
Max. stroke, in. 27% 27% 33% 33% 44 0. 
| Drive, hp. 13 20 20 26 40 50  @ 
| No. of platens I 1 1 1 1 1 a. 
. Daylight opening, in. a2 42 51% 51% 67 86 } 
1 Max, demand of electric 
+ ce " 20 20 22 25 48 
Ait pressure required, 70 70 70 70 70 70 \ 
- p. si. % 
Max. closing speed, # 
+ 0 4 <i 34 % 3 3 
: Pressing speed: x 
f Mox., in./sec. 4 % % % “a Ma q 
) Min., in./sec. ADJUSTABLE uP T O 0 i 
Max. opening speed, gt 
| rif msm a a 3% 3% 3 aM 4 
| Floor space, in. 95 x 90 x 240 | 100 x 9 x 250/ 105 x 90 x 260 | 105 x 93 x 305| 125 x 97 x 340 | 140x 110x380. 4 


—) z 


All models equipped with autometic cycle controls and brecthing and Heating is by electricity and it is controlled by 
thermostatic feelers; cooling is accomplished by air and is similarly controled. All models ore equipped with a cushioning device to retard 
clamping. Other eutometion features to customer's specifications. 

Automatic record molding press, multiple platen press for laminates, and special presses for molding reinforced plastics also available. - 

Production range covers water- ic machines or oil-hydraulic machines with a clamping force from 45 to 1500 tons for direct compres- 
sion or transfer molding. These units can be delivered hand-operated or equipped for automatic cycle control. The direct compression mol ding 
presses, if equipped with automatic devices, can be supplied with extra equipment for the automatic filling of the mold. 


COVEMA, S.R., L., MILAN, ITALY 
j (U.S. REP. - RAINVILLE CO., INC, GARDEN CITY, L.1.) 





a I ne ae oe 



























































































; Potvel 60 Potvel 100 Potvel 175 Potvel 250 
. Model No. Potvel 35 and 60TR and 100TR | and175TR | and 250TR | and SOOTR 
Pressing capacity, 100,000 + 
kg.: Compression 5000 + 35,000 | 10,000 +62,000 | 20,000+100,000 | 35,000+195,000| 55,000+270,000 500,000 
| 
Transfer . TR-17,600 TR-17,600 TR-21,000 TR-28,000 TR-35,000 
aig he 3000 3000 3000 3000 3000 3000 3 
f — 
2 ’ 
i 7 — 12%x11 16% hp x 15 20" hg x 19 23 x 24" he 26% x 25 30% x 29 
rf Max, stroke, in. 12 16 20 22 24 Whe 
| Drive, hp., if electric 2.5 2.6 5 10 15 3 
i No. of platens 2 2 2 2 2 2 7 
i} Daylight opening, in. 14 18 22 24 27% 33” hs 
| Max. demand of 
tf electric power 
, a. Elec. power pump, w 1900 1900 3700 5900 7350 11,000 
b. Heating platens, w. 2800 5000 8000 11,400 13,400 22,800 
¥ c. Maintaining temp., w. 1000 1600 1600 3800 4400 7600 
j Mox. closing speed, 3.6 4.8 é 6 4 3 
; m./min. | 
Max, pressing speed, hanes 0.2 0.2 0.2 0.16 0.12 
¥ m,/min. | | 
t i 
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SHEET FORMING EMHART, MFG. CO., PORTLAND, CONN, 
| Byes 












































































































































Model No. 1PM 32 IPM 34 IPM 50-1 IPM 50-2 IPM 50-3 IPM 49 IPM 48 IPM 50-4 
1 2 
7 
Forming crea, L x W, In.: Max. 6" dia, «9 24x % Bx RD 40x17 |16x16) 16x22} 22 x 22 50 x 74 
Min. 1%" dia, 1x1 1x1 1x1 1x1 1x1 1x1 1x1 
HEATING: 
Heoter creo, L x W, in. 6" dia. x9 | 2x3 33 x 55 47 x76 20% | 20% 28 x 28% 56 x80 
| x21%| «27% 
Max. output, kw. - 30 w/in.” | 21,000 42,000 67,500 | 8400 |10,200| 36,000 84,000 
; Operating temp., F: Max.: us. ° | 1150 1150 1150 900 | 900 1100 1150 
a. 
No. of independentall y ] 
controlied zones 1 1 1 3 3 1 2 3 
One or two-side heating? 1 1 1 1 1 Either 2 1 
7 Distance between bortom of ADJUSTABLE 
heater elemert to top of CONTACT 
sheet: Max., in.: to 21" to 21" to 21" 3 7 to 21" 
Min., inet - - 5 5 5% 3 3 SH 
COOLING: 
No. of fans/blowers: None None 1 (optional) | 2 (optional) | 2 (optional) None None 2 (optional) 
Can water lines be brought 
into mol d? Yes Yes Yes Yes Yes Yes Yes Yes 
Can water mist be used 
sofely? No No No No No No No No 
FORMING FEATURES: 
Techniques avail able Air Pressure Vacuum ond Drape Vacuum and Plug-Assist Drape 
Max. depth of draw, in. “EES SS 4. -} 4 Pe 2 eo 14 
Rete of advance of plug, 
in./sec.: Max: ADJUSTABLE 
VACUUM SYSTEM: 
Pump motor output, hp. = - 2 3 7™ % 2 % 
Pumping capecity ot 1 atm., 
cu. ft./min. 12 - 22 38 80 3 28 80 
Surge tank volume, cu. ft. None - 5.9 108 43 28 5.9 43 
Is working pressure continu 
ously variable over range? Yes Yes - - - No - - 
INSTRUMENTATION 
FURNISHED: 
Timers evail abi: For forming, heating, end cooling cycles 
Type of vacuum control - | - | Timer | Timer tL Timer ‘| Timer | Timer Timer 
Type of heater contro! THERMOSTAT None 
Is sheet temp. indicated? No No No No No No No No 
PRODUCTION FEATURES: 
No. of work stations 6 1 1 1 1 1 1 1 
Auto. clamp release? Yes Yes Yes Yes Yes Yes Yes Yes 
Built-in trimming? Pre-trimmed 
blanks used Yes | No No No Yes Yes No 
Sheet or roll feeding? Manual 
Sheet Beth No No No roll Sheet Sheet 
Ejection aids? Air & Mech. - - - Yes - Yes 
Price of standard unit, 
FOB your plant 39,500 11,722 6250 9575 13,750 1400-3200 13,000 14,750 





























Model IPM 32 is a fully automatic unit for pre-blanked discs and operates up to 6000 pieces per hour. Model IPM 34 is a fully automatic unit 
for roll feed operation and can obtain speeds up to 20 per min. using sheet up to 10 mil thick. On Models IPM 50-1, IPM 50-2, IPM 50-3, ond 
IPM 50-4, the heater can be tilted. Model IPM 48 is equipped with a sandwich heoter. 
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BORKLAND ° 
ABBOTT PLASTIC MACHINE CORP., CHICAGO, ILL. Co., anion. teed 


Medel No. SP-500 APM 30 APM 4 APM 60 APM 90 100 600 
Forming area, Maximum 
L «¥, in. 30 x 30 40 x 40 60 x 60 60 x 90 24 x 24 80 x 36 


HEATING: 
Heater area, L x W, in. 72 x 72 72 x % 24x24 86 x 3% 
Mex. output 32.4 kw. 46.8 kw. 8800 wotts 53,000 watts 


Opereting temp., F.: 
Mex: 1500 1500 


Mins: 700 700 


No. of independentally 
controlled zones 1 3 


One- or two-side heating? (two sides! extra) 


Distance between bottom of 
heater element to top of Veriable 
sheet: Mex., in.: 6 12 


Min, ine 2 A 6 





COOLING: 
No. of blowers/fens 2 (Extra) 2 (Extra) 


Con weoter lines be brought . 
into molds? Yes Yes Yes 


Can water mist be used 
sofely? Yes Yes 


FORMING FEATURES: Vacuum; drape; free; air pressure Vacuum; drape; plug and ring; 
Techniques evail abi: (plug and ring, snap-beck, plug assist, end free; snap-beck; plug-cssist 
eir-bubble assist are extra optional) air-bubble-assist; air pressure 


Mex. depth of drow, in. 10 14 6 12 


Rate of advance of plug, r specificetions 
In./sec.: Maxt - - 12 


Min: o - 1 
VACUUM SYSTEM 

Pump moter output, hp. 1% 
Pumping capacity at } etm., 

cu. f./min. 25 
Surge tank volume, cu. ft. 
Time needed to pump down 

te 3 p.s.i.c., sec. 


Working pressure, p.s.i.a., 
lowest 


highest 


8 working pressure continu- 
ously variable over range? Yes 


INSTRUMENTATION 


FURNISHED: For heating, forming, 
Timers eveil able: For hecting, forming, and cooling cycles cooling cycles 


Type of vacuum control Bell valve (string release) ball release Electrical 


Type of heeter control None None West Inst. Rheo stot Unit and 
time cycle 
Is sheet temp. indiceted? No No No No 


PRODUCTION FEATURES: 
Mo. of work stations 


1 
Auto. clomp relecse? No 
Bulltin trimming? No 

Sheet or roll feeding? Sheet 
Ejection olds? Yes 


Price of standard unit, 
FOB plant 11,400 





‘Will lease 36 mos. at $65/month. 
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CONAPAC CORP., NEW YORK, N.Y. 




















































































































Model No. Formvac Formvoc Formvec Formpack Formseal Formvec 
U5 U-7 junior R-4 Gl 
Forming area, L x W, in. 
Maximum 60 x 40 80 x 60 12x10 12 10 10 x 10 % x 24 
Minimum 14% =x 14% 14% x 14% 3x3 5% x % 0 - 
HEATING: 
Heoter oreo, L x W, in. 62 x 42 82 x 62 12% x 10 13 x 10 4x11 3= 2% 
Mex. output 42 kw. 75 kw. 3kw. 24 kw. - 15 kw. 
Operating temp., F.: 
Mox: 930 9% 930 930 - 1800 
Min.: 235 235 235 - - 1890 
Ne. of Indep endentally 
controlled zones 4 6 1 Variable Variable 2 
One- or two-side heoting? 2 1 (with reflect.) 2 2 
Distence between bottom of 
heeter element to top of 
sheet: Mex., in.: 6 6 2 7 2 Variable 
Min., tnt 6 6 2 4 - 
COOLING: 
No. of fans/blowers: - - ~ - y * 
Can water lines be brought 
into molds? Yes Yes Yes Yes Yes Yes 
Can weter mist be used 
sefely? Yes Yes Yes Yes No Yes 
FORMING FEATURES: Vacuum, Vacuum, 
Techniques oveliahle Vacuum, pr plug and ring, plug plug-assist, drape, oir 
' essist, air slip, cir pressure air press. slip 
Mex. depth of drow, in. 24 32 - 6 3% 14 
Rete of advance of plug, 
in./sec.t Mox.: 33 3 33 160 - 
in./sec.: Ming: 18 18 15 160 bia - 
VACUUM SYSTEM: 3 systems 
Pump moter output, hp. 2317 T? 7 % 2.5 ~ - 
Pumping capacity ot 1 otm., 
cu. ft./min. 30 90 | 144 144 4.5 Ki] - = 
Surge tank vo!ume, gal. 85 | 170| 255 255 29 - - - 
Is working pressure continu 
ously variable «ver range? No No No - ~ ~ 
INSTRUMENTATION For heating, For heating 
FURNISHED: For heating, forming, For heating forming, and & cooling 
Timers available: and cooling cycies cycle _ cooling cycle cycles 
Type of vacuum control Vecumeter Vacumeter - Electro- 
magnetic valves 
Type of heater contro! Switch Switch None Rheostat switch _ Relay timer 
Is sheet temp. indicated? No -No No No No No 
PRODUCTION FEATURES: 
No. of work stations 1 1 1 1-4 (rotary) 1 1 
Auto. clamp release? Yes Yes No Yes Yes Yes 
Builtin trimming? No No No Yes Yes No 
Sheet or roll feeding? Sheet Sheet Sheet Both Roll Both 
Ejection aids? Air Air Air Air Air Air 























ADDITIONAL INFORMATION: Note thet in G series, Models G-5 and 2G5 (with 60 by 4 in. maximum forming area) and Models G-6 and 
266 (with 72 by 48 in. maximum forming area) are also available; both have maximum depth of draw of 22 in. and are equipped with | or 2 


work stations. 


The Formsec! model is a new machine designed to form, fill, seal, and trim in one completely autometic unit. The Formpock R-4 is « new 
high-speed rotary unit that operates completely automatically. The Formvac junior is a laboratory model designed to offer a wide range of form- 
ing techniques. The U-5 model offers airslip forming, cellular hecters, clamp, table, end plug forces, and a petented vacuum system. 


MACHINERY SPECIFICATIONS 











a Se omnes 


2g a See 




















































































































e THERMOMAT CO., INC., ZACK RADIANT HEAT T. H. & J. DANIELS, ES 
TRENTON, N.J. CO., PASSAIC, N.J. GLOUCESTSHIRE, ENGLAND ~~ 
Model No. H1818 $P2234 24 x 36 19 x 24 30/30 40/30 80/50 a 
Forming crea, Maximum L «W, in. 18 x 18 34 x 22 34 x 22 22 x 17 30 x 30 | 40x 30 | 80 x 50 
HEATING: (Rod) (Rod or Mat) 
Heoter area, L x W, in. 22 x 22 36 x 24 39 x 27 26 x 21 34x34 | 44x34 | 84x54 
Mox. output 5500 9500-6048 10,000 6000 9000 18,000 70,000 
Operating temp., F.: Max.: 1200 1200-700 - = o en a 
Min.: 400 400 - - - a ai 
No. of independentally 
controlled zones 1 1 1 1 To customer's spec. 
One or two-side heating? , ; , ; Fe Swe 
Distance between bottom of heater 
element to top of sheet: Max., in.: 9 4 3 3 Variable 
Min., in.: 3 3 2 2 - - - 
COOLING: 
No. of fans/blowers: 1 (extra) 1 - - os oa “a 
Can woter lines be brought 
into molds? Yes Yes Yes Yes Yes Yes Yes 
Con water mist be used safely? Yes Yes - - Yes Yes Yes 
FORMING FEATURES: Vacuum, drape Vacuum, Vacuum, Vacuum, | Vacuum; drape; plug and ring; 
(plug & ring drape, drape, drape, free; snap-back; plug-assist; 
and plug- skin skin air-bubble assist 
assist extra) packaging packaging 
Max. depth of draw, in. 7 4 8 8 10 20 22 
VACUUM SYSTEM: 
Pump motor output, hp. % 1 % % ~ - - 
Pumping capacity at 1 atm. 
cu. ft./min. 3.8 17.0 9 9 - - - 
Surge tonk volume, cu. ft. 12 20 40 40 = - - 
Working pressure, p.s.i.a., lowest 26 10 - - - - - 
highest 26 26 - - - ~ ~ 
Is working pressure continuously 
variable over range? Manual No - ~ - - « 
INSTRUMENTATION FURNISHED: | For heating For heating, For heating and For heating, forming, and 
Timers available: cycle forming, and forming cycles cooling cycles 
cooling cycles 
Type of vacuum control None Adj. relief Relief valve - - - 
Type of heater control Percent timer ind. Pyrometer Wheelco - - - 
Is sheet temp. indicated? No No No No No No No 
PRODUCTION FEATURES: 
No. of work stations 1 1 1 1 1 1 1 
Auto. clamp release? No Yes Yes Yes (semi) No Yes Yes 
Built-in trimming? No No No No No No No 
Sheet or roll feeding? (Extra) Both Mill roll stand Both Both Both 
Ejection aids? No Under air Air Air Air Air Air 
Price of standard unit, FOB plant 695 3950 4100 2300 6200 9500 21,000 


























ADDITIONAL INFORMATION: THERMOMAT: Model SP2234 equipped with sliding platen for loading skin-pack items; 
also supplied with equipment for automatic cutting of formed sheet. Model P P3648 equipped with partial vacuum, 


flower-petal type clamp. 


ZACK RADIANT HEAT: Custom build any size machine (manual, semi-automatic, or 
automatic). Equipped with fibrous glass radiant heater for heating film for skin-packaging. 
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BROWN MACHINE CO., 
BEAVERTON, MICH. 








COMET INDUSTRIES, 


FRANKLIN PARK, ILL. 




























































































No. 222 223 — Rotary 22C Meteor Star press Rotary-vac 
(Standard) (Standard) (Standard) 3036 3036 Obl. PI. 3036 
Forming area, L x W, in., (See Ft. Note 1, below) 
Maximum 36 x 30 72 x 42 36 x 30 36 x 30 36 x 30 36 x 30 
Minimum 6x6 12 x 12 12 x 12 1x1 1x1 1x 
HEATING: 
Heater ovtput, L x W, in. Suff. overlap for mox. areas 40 x 35 38 x 39 40 x 39 
Max, output, watts 28,800 86,400 40,600 16.5 Kw. 44 Kw. 44 Kw. 
Operating temp., F.: Max.: - - ~ 1100 1100 1100 
Min.: ~ - - 100 200 200 
No. of independentaliy 
controlled zones - Optional 1 
One or two-side heating? 2 2 | 2 1 
Distance between bottom of Adjustable Adjustable 
heater element to top of 12 Top 12 Top 10 Top 10 Top 
sheet: Mox., in.: 16 Bot. 14 Bot. a 2-22 20 Bot. 20 Bot. 
Min., in.: 8 Top 8 Top 4 
8 Bot. 8 Bot. 2 10 Top 10 Top 
COOLING: 
No. of fans and blowers: 1 2 - 1 2 2 
Can water lines be brought 
into molds? Yes Yes Yes Yes Yes Yes 
Can water mist be used? Yes Yes Yes Yes Yes Yes 
FORMING FEATURES: Vacuum, drape, plug & ring, free, snap- Vacuum Vacuum, drape, plug and 
: back, plug assist, air-bubble assist drape ring, free, snap-back, plug- 
Techniques avoilable (See Ft. Note 2 below) free ack airbubble-essist, 
air pressure 
Max. depth of draw, in. a DRE SE Ss . 15 ees Sa 
Rate of advance of plug, Adj. (with | 
in./sec.: Max.: Adjustable prone Adj.: 15-9.6-5 
in./sec.: Min.: - - - 5 (Range variable) 
VACUUM SYSTEM: 
Pump motor output, hp. 1.5° 3.0 1.5° Ya 2 2 
Pumping capacity at | atm., 
cu. ft./min. 21.6 43.2 21.46 9 20 40 
Surge tank volume 65 gal. 65 gal. 65 gal. 39.2 gal. 112 gal. 112 gol. 
Time needed to pump down to 
3 p.s.i.a., sec. - - - 30 25 25 
Working pressure, p.s.i.a., lowest oo én es 5 5 5 
highest -~ ~ - 25 Hg. 27 Hg. 27 Hg. 
Is working pressure continuously 
variable over range? - - - Yes Yes Yes 

















INSTRUMENTATION FURNISHED: 


Timers available 


For heating, forming, and cooling cycles 


For heating, forming, and cooling cycles 





























Type of vacuum control Manual, Auto. Automatic Manual, Auto. | Automatic 
Type of heater control Time; Time;dist.;per-| Distance; Input Percentage 
distance |centage timer | Mach. speed 

Is sheet temp. indicated? No No No No | No a No 
PRODUCTION FEATURES: Automatic Feed 

No. of work stations - - - 1 1 3 

Auto. clamp release? No Yes See below Yes Yes Yes 

Built-in trimming? No No No No Yes “ No 

gege 

Sheet or roll feeding? Sheet Sheet Roll, extruder Both Both Sheet 

Ejection aids? Air Air Air Yes Yes Yes 
Price of standord unit, FOB plant 8500 16, 500 15,500 4000 10, 400 14,000 























BROWN MACHINE: ' Forming areas to 42 by 72 in. available in 222 series, to 44 by 84 in. available in 223 series, and to 36 by 30 in. 
available in 22C series. ~ Unit varictions have been built for pressure. 3 Draw depths of 18 and 24 in. are available in both the 222 and 223 
series. * For machines with — depth of drow, additional pump and surge tenk copecity ore supplied. 


ADDITIONAL INFORMA 


1ON: BROWN MACHINES: The 22C model is a continuous forming unit thot operates directly from the extruder 


or from roll stock, either way, the sheet is moving at al! times. After forming components act upon the sheet, they travel with it during the 


cooling cycle. 


COMET INDUSTRIES: Stor Press 3036: avoilable with automatic roll feed for hi 
plotens; available with stroke up to 50 inches. Rotery-Vac Dbl. Pl. 3036: electrically operated 
Greas — 36 by 50, 48 by 72, and 48 by 84. Meteor is also available with 36 x 60 and 4 
% x 50, 48 x 72, and 48 x 84 in. forming creas. The company also hes a line of Packaging machines 


MACHINERY SPECIFICATIONS 





prod ction; compound 


forming; electrically driven 


latens; available with 530 in. stroke; forming 
x 72 in. forming creas; Star Press is available with 
he blister and skin packs. 
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SHEET FORMING ATLAS VAC-MACHINE CORP., ROCHESTER, N.Y. 
MACHINES 
Model No. A-14 Z-21 5.36 H-18 PAC 20 | Form-N- | Pressure R-12 
(Lab model) Seal Form-Er . 
Forming area, L x W, in., Max.: 14x14 25x25 | 36x36 | 18x15 | 20x 20 ig4x104 | 20x20] 12x12 
Min.: 14x14 6x6 6x6 5x5 15 x 15 Adjustable 12 x 12 
HEATING: Contact Cont. 
Heater area, L x W, in. 17 x 17 30 x 30 40 x 40 21x 18 26 x 26 |8%x 10% 21x21 15 = 15 
Max. output, kw. 5 11 19 5 12 3% 8 17 
Operating temp., F: Max. 1200 1200 1200 1200 1200 900 900 - 
Min. 300 300 300 - - 150 150 300 
No. of independently 
controlled zones = oe Bee ee, * None - 
One or 2-side heating? 1 Optiona Contact Cont. 1 
Distance between bottom of 
heater element to top of 
sheet: Max., in.: 8% 12 12 14 12 Contact Cont. 8 
Min., ine: 4% 6% 6% 3 8 Contact Cont. 2 
COOLING: 
No. of blowers 1 2 4 None 2 None necessary None 
Can water lines be brought into 
mold? Yes Yes Yes Yes Yes Yes Yes Yes 
Can water mist be used safely? Yes Yes Yes Yes Yes |Not nec. Yes Yes 
FORMING FEATURES: Vacuum; Vacuum; drape; plug and ring; | y rnd |Pressure | Vacuum: 
d ; free; free; snapback; plug-assist; es = ; — 
Techalques eveileble slenthinkos air-bubble assist; - pressure drape Lenten —— drape 
Mox. depth of draw, in. Optional Optional Optional 
&8 8-12 8-15 3 5% - 3% 4% 
Rate of advance of plug &b-4 we wo oe 6 be - Set = 
VACUUM SYSTEM: 
Pump motor output, hp. % % 1 y, 1 % % %* 
Pumping capacity at 1 atm., 
cu ft./min. 4% 9 18 4% 18 4% 9 5 
Surge tank volume 7 ft? 15 3 30 f+.2 7 gal. 30 gal. | 3 gal. 5 4 gol. 
Working pressure, p.s.i.a., lowest 5 in. Sim r 5 in. 5 in. 5 in. aden, 1 ti een - 
highest 29 in. 27 in. 27 in. 29 in. 27 in. = 
Is working pressure continuously 
variable over range? Yes Yes Yes Yes Yes Yes Yes Yes 
INSTRUMENTATION FURNISHED: 
Timers oveilable: For air blow-off and heating, forming and cooling cycles Accessory 
Type of vacuum contro! .-~ oe 2s £4 Electrical |Electrical| Electrical] Electrical) Accessory 
& manual 
Type of heater contro! Soba Oe t- @ ee. 4 oe 
Is sheet temp. indicated? No No No No No No No No 
PRODUCTION FEATURES: 
No. of work stations 1 1 1 1 1 1 1 1 
Auto. clamp release? Yes Yes Yes Manual Yes Yes Yes |Manual-Yes 
Built-in trimming? No No No No Yes Yes Yes No 
Sheet or roll feeding? Both Both Both Both Roll Roll Roll Sheet 
Ejection oids? Auto.- air Auto.-air |Auto.-air |Mech. & air | Air blow | Auto.-air Air Mech. 





























In Modeis A-14, Z-21, and J-36, four styles of automation available: 1) manual pivot heater, air-operated 
and cooling cycles, manual clamping and loa 


Qutomatic ci 


ing ond uncl ing; 4 
The Pac 20 iss tie inti 


is an automatic in- 
ale 


incorporated. 


The Prescure Former is a fast production unit. It uses contact heat and pressure up to 20 cycles per minute. 


ding; 2 
Completely evtomanic, | 


heater, forming pletens, 
forms, feeds, o 


drape frame, automatic heating, forming, 
cles, manual clamping and unloading; 3) Some as 2 with 
ejects roll-fed materials. 


ch trims to any shape and is capable of forming, blister work, and skin-packaging. The Pac 30 is 


version with a 30 by 30 in. maximum forming orec. 
Form-N-Seal machine autometically forms a 


ister, trims it, and seals it to a pre-cut cord. Automatic or manual filling of blister may be 


Also available is Model REF-72 refrigerator door liner unit. This unit has a forming area 36 by 72 in. and incorporates the following forming 
techniques: vacuum, drape, plug and ring, snap-back, plug-ossist, air-bubble-assist, and air-pressure. Max. depth of draw is 12 inches. It is 
equipped for automatic sheet loading and ejection. Compatible trimming equipment also available. 
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THE AUTO-VAC CO., BRIDGEPORT, CONN. 
































































































































‘i Model No. LAB-VAC | PRO-VAC EQA VSQA MV2 MARK | MARK II 
Forming crea, L x w, in. (5 sizes) 30 x 50; 
Maximum: 15% x 15% 24 x 30 24 x 36 20 x 25 42x72; |234 «29% /|11%x 2% 
to 48 x 72 48 x 72 
Minimum: 4x4 12x 12 6x6 - - - ~- 
HEATING: 
Heoter crea, L x W, in. 21x 18 27% x 34 - 26 x 29 52 x 76 24 x 30 12 x 22 
Mox. output, watts 3200 11,220 44,378 12,000 72,000 12,000 4,600 
Operating temp., F.: Max.: 1200 1300 1300 1300 1300 600 600 
Min.: - 0 0 - - ~- « 
No. of independently 
controlled zones ° ° a3 Bf Opt. a ay 
One- or two-side heating? 1 1 1 1 2 1 1 
Distance between bottom of 
heater element to top of 4 6 12 6 Opt. 0 0 
sheet: Max., in.: 
Min., in.: 2 2% 7 2% ~ o~ és 
COOLING: 
No. of fans supplied: Optional Optional Optional Optional Optional Optional Optional 
Cem weter lines be ght Yes Yes Yes Yes Yes Yes Yes 
into mold? 
Can water mist be used safely? Yes Yes Yes Yes Yes - - 
FORMING FEATURES: Vacuum; drape; plug and ring; free; snap-back; plug-assist; air-bubble-assist 
Techniques available (LAB-VAC uses 30 p.s.i. air pressure) 
Mox. depth of draw, in. 8% 10 15 5 24 6 3% 
Rate of advance of plug, 
in./sec.: Max.: 36 36 36 36 36 a ~ 
Min.: 2 2 2 2 2 - = 
VACUUM SYSTEM: 
Pump motor output, hp. ~ % 2-5 % 5 2 1 
Pumping capacity at | atm., FY & = 14 60 30 18 
cu. ft./min. 
Surge tank volume, cu. ft. ~ 7 ~ 5 VW 7 4 
Time needed to pump down to 30 
3 ue - = ‘ pa ons 
p.s.i.a., sec. 
INSTRUMENTATION FURNISHED: | Optional for For For 
: heating, heating, heating, : : 
Timers: Senalets Siena fexiabent, For heating, forming, cooling 
cooling cooling cooling 
Type of vacuum control - "eee pease Electrically operated; automatically timed 
Type of heater control - Wheelco Wheelco Wheelco Wheelco Wheelco Wheelco 
Is sheet temp. indicated? No No Optional No Optional No No 
PRODUCTION FEATURES: 
No. of work stations 1 1 1 1 1 1 1 
Auto. clamp release? Optional Yes Yes Yes Yes = - 
Built-in trimming? Optional Optional Optional Optional No - - 
Sheet or roll feeding? Both Optional Both Both Sheet Both Both 
Ejection aids? Yes Blow-off Yes Blow-off Stripper and blow-off 
Price of standord unit, FOB plant 695 2995 5950 5600 {17,900 & up 14,500 | 11,500 





AUTO-VAC: PRO-VAC is a semi-automatic combination drape and vacuum unit; LAB-VAC is designed to perform like the 
Production model; EQA features automatic forming cycles. 
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SHEET FORMING 
MACHINES 


ERDCO ENG, CORP., 
ADDISON, ILL. 





PRECISION PRODUCTS CO., 
PATERSON, N. J. 


















































































































Medel No. O1A-BFS O1A-BT 2; 2A 3; 3A 4; 4A; 48 
Forming crea, L x W, in: 
Maximum: 11 x 10 26 x 21 8% x 8% 10% x 10% 20 x 10 
Minimum: 4x6 Hx6 = = > 
HEATING: 
Heoter area, L x W, in. - - Wx ll Wx Il 11 x 22 
Max. output, w. - - 1100 1100 2200 
Operating temp., F: Max.: - - 700 700 700 
Min. - - 700 3-700 3A-700 700 
No. of independently controlled 9 3-0 2 
zones 3A-0 
One or two-side heating? - - 1 1 1 
FORMING FEATURES: Vacuum; drape; plug-and-ring; . 
Dechatquee endilatde pl oahes Hand opercted-vacuum 
Mex. depth of draw, in. 3 3 2-2; 2A-3 3-2; 3A-3 | 4-1; 4A-2; 48-3 
INSTRUMENTATION FURNISHED: = - N ONE 
Timers: For heating and forming None None None 
PRODUCTION FEATURES: 
No. of work stations: 1 1 1 1 1 
Auto. clamp release? Yes Yes No No No 
Built-in-trimming? Yes Yes No No No 
Sheet or roll feeding? Yes Yes - - - 
Ejection aids? Yes Yes - - - 
Price of standard unit, 2-89.50 3-122 4-175; 4A-190; 
FOB plant, $ ¥, 2A-99.50 3A-132 4B-220 
PRECISION PRODUCTS CO.: All units can be equipped with motorized vacuum and blow-back ejection aids. 
AIR-O- FLOW INDUSTRIES, INC., NEW YORK, N.Y. 
Model No 200- 200- 200-OH | 200-OH | 200-OH | 400-04 400- 400- 400-OH 
, 3036 3652 3036 3652 3672 4872 3036 3652 3652 
Effective forming area, in. 30x 36 | %x 52) 30x36) 36x52) %x72) 48x72) 3x 36) 36x52) 36x 52 
Die, of bottom remcylinder, in. “3 12 8 12 12 4 8 12 12 
Stroke of bottom ram cylinder, in. 18 18 18 18 24 24 18 18 18 
Dia. of overhead ram cylinder, in. None None 6 8 10 12 None None 8 
Suche of everhend com Mane: tne | 8s 30 30 36 Nene | tenes | 90 
cylinder, in. 

, Overhead neni lest Overhead Sand- 
pene single heater potetendent a single heater wich 
Segoe rs _— Single | Single | Single | Single | Single | Single | Double | Double | Double 
Nominal over-all dimensions, ft. 6x8 7x9 6x8 7x9 9x9 9x11 6x12 | 7x14) 7x14 
































AIR-O-FLOW: Additional information: All machines can be adapted to practically every known method of thermoforming, including vacuum, 
pressure, plug-ossist, ridge, air pressure, male and female, etc. Model 40-OH-5492 is a single-stage machine with sandwich table heater 
and can be had in a standard size of 54 by 92 inches. 
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PLAST-O-CRAFT CO., INC., NEWARK, N.J. 
(REP.: KINNE SALES ENGINEERING CO., 
UPPER MONTCLAIR, N.J.) 


TABER INSTRUMENT 
CORP., 
N. TONAWANDA, WY. 

































































Medel No. 81 133 300-A 400-A 720 146 178 
Forming orea, L x W, in. (dia, or oval) 
Maximum: 9x9 12 x 12 20 x 15 20 x 20 24 x 30 8% x 8% 30 x 12 
Minimum: 9x9 12 x 12 6x6 6x6 6x6 %x Mh V8 x 1/8 
HEATING: 
Heater area, L «x W, in. 11% x 12 | 13% x 134 | 21% x 16% | 21% x 20%| 25% x 30% - 31x% 
Max. output, watts 1500 1500 3200 4200 5400 2300 1500 
Operating temp., F.: Max.: - - 1150 1150 1200 500 500 
Min.: a = — _ _ 50 50 
No. of independently controlled Onvienet } 1 
zones 
One- or two-side heating? 1 | 1 | 1 | 1 1 2 1 
Distance between bottom of Adjustable Variable 
heater element to top of 2 6 
sheet: Max., in.: 5 5 3 3 Optional 
Min., in.: % % 3 3 3% 2 6 
COOLING: 
No. of fans supplied: - - - - 1 None None 
Can water lines be brought Yes Yes Yes Yes Yes No No 
into mold? 
Con water mist be used safely? No No Yos Yes Yes No No 
FORMING FEATURES: On all models: vacuum and drape 
Techni ilabl On 81 and 133: Free forming also available Ai ne greens 
ee On 300-A, 400-A, 720: Plug-ond-ring, free, snap-back, sputaaes ben ore 
: ; : . ~ only) 
pleg-assist, air-bubble-assist, and air pressure are optional 
















































































Max. depth of draw, in. *% | & | ™% | T% | Band opt. 1 - 
Rate of advance of plug, Adjustable and variable - ~ 
in./sec.: Max.: 
VACUUM SYSTEM: 
Pump motor ovtput, hp. YM Ye % % % - - 
Pumping capacity at 1 atm., 2.2 2.2 3.8 3.8 21 i 2 
cv. f./min. 
Surge tank volume, cu. ft. - - ™% 2% 3M - ~ 
Working pressure, p.s.i.a., lowest 5 in. 5 in. 5 in. 5 in. 5 in, - - 
highest 28 in. 28 in. 28 in. 28 in. 28 in. - - 
Is working pressure continuously No No No No are Me a 
variable over range? 
INSTRUMENTATION FURNISHED: For heating, None For cooling 
Timers: None None For heating cycle forming, and (auto. cycle (for 
cooling cycle| controlled) | folding only) 
Type of vacuum control “oe enna nent ia 3 
Type of heater control Manual Electric ‘Ga aee Pyrometer ae 
Is sheet temp. indicated? - - = - - Yes Yes 
PRODUCTION FEATURES: 
No. of work stations 1 1 1 1 1 1 1 
Auto. clam lease? Manual Manual Menvel end No No 
; p release egtienel 
Built-in trimming? No No Automatic trimming Yes No 
Sheet or roll feeding? Sheet and roll Sheet and roll Sheet Sheet 
Efe Blower 
Ejection aids? Air blow Air blow operated by No 
solenoid 
Semi-auto. — 
Pee ot standard ent, 225 325 1195 1395 2900 4350 2295 
shamed Auto. -3600 




















TABER: No. 146 is designated Thermatic drawpress; No. 178 is designated Thermatic folder-creaser. 
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Model No. 
Forming crea, Maximum L x W, in. 


HEATING: 
Heater area, L x W, in. 
Max. output, kw 
Operating temp., F.: Max.: 
Min.: 


No. of independentally 
controlled zones 


One or two-side heating? 


Distance between bottom of 
heater element to top of 
sheet: Max., in.: 


Min., in.: 


COOLING: 
No. of fans-blowers 
Can water lines be easily brought 
into molds? 
FORMING FEATURES: 
Techniques available 
Max. depth of draw, in. 





Rate of advance of plug 


VACUUM SYSTEM: 
Pump motor output, hp. 
Pumping capacity at 1 atm., Mc 
Surge tank volume, liters 





Time needed to pump down to 
3 p.s.i.a., sec. 





Lowest working pressure, atm. 
Highest working pressure, atm. 


Is working pressure continuously 
variable over range? 





INSTRUMENTATION FURNISHED: 


Timers available; 





Type of vacuum control: 
Type of heater control: 


Is sheet temp. indicated? 





PRODUCTION FEATURES: 


No. of work stations 





Auto. clamp release? 


Built-in trimming? 





Sheet or roll feeding? 
Ejection aids? 








Price of standard unit, FOB plant 


COVEMA, s.r.|., MILAN, ITALY 
(U.S. Rep.: The Rainville Co., Inc., Garden City, N.Y.) 


605 1008 1510 


24 x 20 39% x 31%, 59* hex 39% 


27% x 24 43%o x 35%q | 63 x 43%, 
5 10 16 


According to thickness 


According to infra-red elements; 
1 zone for each element 


1 1 


Rotoform Rotoform Cutform 
203 608 302 


12x8 31°%,x 237%, 12x8 


35% x 27% 16 x 12 


2192 2192 
1832 1832 


for resistance 
2 2 


e d 
98% 
31% 


Vacuum; drape; plug and ring; snap-back; plug-assist; air-bubble-assist; air pressure 


306 350 450 


Instantaneous 


heating cycle 


Manometer vacuum gauge 


rays 


Infra-red 


No No No 


1-2 or more 1-2 or more 1-2 or more 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 


Yes Yes Yes 


2541 4446 6987 


6 > 5h, 


Instantaneous 


For heating, forming, and cooling cycle 





Manometer vacuum gauge 
Infra+red rays 


No No No 


1-2 of more 1-2 or more 1-2 or more 
Yes Yes Yes 
Yes Yes Yes 
Yes Yes Yes 


Yes Yes Yes 


12,702 10,575 
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1. Medel No. 





2. Nominal Screw diam- 
eter, in. 


3. L/D ratios avail. 





4. Type of transmission 





5. SHiciency of trans., 
at full load, % 


6. Type of thrust bearing 





7. Recommended drive, 


8. Screw speed range, 
rpm. 





9 Mex. output of P E 
(Dens.-0.92; MI-2) 
at 400° F. and 2000 
p.s.i., Ib. /hr. 





10. Type of cooling system 
(cylinder) 


11. Cooling system 
(hopper) 


12. Sofe operating head 
pressure, p.s.i.! 

13. Moterials of construc- 

tion: a) For screw 


b) For barrel 


14. Temperature controls, 
type 


Type of heater 


. Number of zones in 
barrel heater 


. Approx. heat-up time 
to 350° F., min 


18. 


Max. total heater 
wattage, kw 

19. Venting & devolatiliz- 
ing features available 
20. Approx. delivery time, 
weeks 































































































JMC CO., 
ELIZABETH, N.J. (TWIN-SCREW EXTRUDERS) 
(AFD. BY KILLION TOOL WAYNE MACHINE| WERNER & PFLEIDERER CORP. 
BL ACK-CLAWSON, & MFG. CO. AND DIE CO., (STUTTGART, W. GERMANY) 
DILTS DIV.) VERONA, N.J. PASSAIC, N.J. NEW YORK, N.Y. 
150 | 250 «1° - fee ~ ZSK 83/700 | ZSK 83/1100) ZSK 120/1500 
a es Sa | ORD Fae 
“" 
1% 2% %4 | 1 | 1% % Two 34" screws Two 4% 
i screws 
———E 5 - } = ——f-— 
16:1 
21:1 or | 21 | at 20:1 11.5:1 16.3:1 15.5:1 
20:1 | 
int 8S ‘ + | ae TS aaa 
, 5 is Chain drive and Helical gearing; transmission to screw 
Herringbone Goer box Ved Drive vari-speed pulley shafts by internally toothed wheel 
Approx. 97 - ~ - - 92 92 92 
To et oe oe 1 Sphericol| _. 1 Ball thrust Four roller bearings in series for 
Spherical Roller Ball Ball . * 1 Self-aligning each shaft with spring system for 
| saat radical bearing uniform dist. of thrust 
eon Sere 
510 | 18:25 | Kory | % 3-5 \ 40 58 200 
Maximum 
12-200 9-150 25-50 | 15-125 18-100 10-112 120 150 150 
t . + —— 4 } chilean a 
55 220 7 “4 | 30 6-8 “ aa ic 
(NOTE: Figures apply to minimum output) 
+ Ee x as —_—e Sn 
Air Air - - | Water - Air Air or liquid circulation 
cial x: 
Water Water Air or water Jacketed for liquid circulation 
SammARan GSE aah 
10,000 2000 | 3000 | 10,000 ~ = ud - 
and higher 
Alloy steel Stainless or Alloy steel-flame ‘ 
chrome-plated Alloy steel 1 Alley hardened flights Nitrates atom 
ENO LITE Set RE EE FY sah a wae edi 
One-piece alloy nde 
ppc hoy Stainless or Xaloy Xaloy BE pie nl Nitrated steel 
cast interior } oer (Olean eS: 
| Wheelco 3 Superior Three-position proportioning 
Propertioning Relet ew or West elec. Powerstats controls with pulse timing 
Replaceable tubular i 
heater in Band Band Band - Cast-in Cast-in or liquid circulation 
aluminum housing 
pata Veet cts. i SE a of era cleats 
ee Gee 2 203 | 3 2 3 4 4 
4 ee ie he 
16 23 20 | 30 20 30 30 45 
800 Each 
. 8 . . 0 (mica band heater) me L % 55 
ae Soe ' ed ti a xie 
No of venting ports 
No No No Yes Yes ~ 2 3 3 
annie 4 es ee ae 
3 3 3 3 8 3-6 20 20 28 























: 
Assuming sofety factor of 4 


WAYNE MACHINE: Model is o % in. table model, 110 of 220 v., single-phase. Temperoture range: 3 pryometers (0 to 600 degrees). Weight of machine is 270 Ib., 
size is 21 in. high, 19 in. wide, and 27 in. long. Specifications ore for standard machine. Request information about specials as per temperature of moterials. 
WERNER & PFLEIDERER: Additional information: Screws are composed of interchangeable threaded bushings ond special kneading disks to the optimum 


assembly. The screws are closely interrweshing and self-cleaning and rotote in the same direction. Optional features: Several types of variable speed drives; 
explosionproof construction; precompression hopper; extrusion heads, dies and auxiliary equipment. 
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rae BLAW KNOX CO.—AETNA STANDARD DIV., PITTSBURGH, PA. 
ae Sales and engrg. by HALE & KULLGREN, INC., AKRON, OHIO 
; 1. Medel No. TH15-20 PH 1H25-25 PH 1H35-24 PH 1H45-24 PH 1H60-24 PH 1HR25-20 PLiz > . 
}: —500 -—500 -500 ~500 -—500 -150 a = 
4 i ae ne 
i 2. Nominal screw die., in. % 2% 344 4% 6 % 
u 3. L/D ratios available 20:1 25.4:1 24.3:1 24:1 24:1 20:1 
¥ 
. — 
| 4. Type of transmission Single reduction Double reduction herringbone 
t helical 
i 
; 5. Ett. of transmission %6 96 96 96 96 %6 
at full load, % 
6. Type of thst bearing Tapered roller; radial thrust Tapered roller; Cylindrical roller; flat thrust Tapered roller; 
flot thrust radial thrust 
7. Recommended drive, hp. 7.5 25-40 50-75 125-150 200-300 20-40 
8. Screw speed range, 25-197 10-150 10-150 10-150 10-128 10-75 
: r.p.m. 
i 
9. Max. output of poly- 75 175 375 700 1200 75-100 
ethylene, lb. /hr. 
(Based on PE [Molecular weight-20,000; M.1.-4; specific 
grevity- 0.92] at 500 + 1°F., output rate held to + 1%) 
10. Type of cooling system Self-contained Air or 
. (cylinder) distilled water water 
q 11. Cooling system (nopper) Woter 
’ ae = 
; 12. Safe operating head 10,000 5000 
pressure’, p.s.i. 
i 13. Materials of construc- 
: tion: a) for screw Alloy steel, screw flights flame hardened, chrome-plated 
y b) for barrel Alloy steel tubing with Xaloy or Xaloy #306 lining 
‘ 14. Temperoture controls, Three position, (heat, neutral, cool) proportioning, with thermocouple break protection, 0-800° F. 
5 type 
; 15. Type of heater Induction coils 
16. No. of zones in barrel 3 5! 5! 5! 6? 33 
heoter | 
cs yi Wel - 
17. Approx. heat-up time 20 min. 30 min. 40 min. 50 min. 60 min. 25 min. 
; To heat up to 500°F. from room temp. (including soaking time) using the PE described in No. 9 above 
7 f | ~ 
{ 18. Mex. total heater watt- a2. 15 | 29.0 58.6 93.6 10.5 
‘ age, kw. | 
} Induction coils are tapped to provide a range of input kw. 
19. Venting and devolatiliz- Available 
features 
pppeeithdepiesieiaaall ites Se 
‘ 20. Approx. delivery time, Varies from 8-20 weeks, depending upon backlog of 
4 wks. work and special engineering required 
j 4 
if * Extruder line is broken down into induction-heated, high-pressure (10,000 p.s.i.) 500 line extruders and induction-heated, low-pressure (5000 p.s.i.) 150 line 
Be extruders. The 2% in. 150 lime extruder is listed above; 3%, 4%, and 6 in. extruders also available. 
! includes | zone on head; 2 Includes 1 zone on heed and with booster hecter on head; 3Pius one rone (resistance heated) head 
Special feotures included os standard: Automatic water cooling; screw adjusting mechanism to vary internal pressure without stopping; leak-proof, quick 
opening high-pressure head; close temperature contro! 800° F.; pre-wired contro! panel and pre-piped on carriage mounted machines; bose designed to oc- 
comodate costing dies; stock pressure gage upstream from valve. 
f Optional: special carricge for retroction of extruder; drive selection; special feed hoppers; overhead die supports; pressure transducers; power factor cor- 
fl rection, special recorders. a 
7 
976 MODERN PLASTICS ENCYCLOPEDIA ISSUE 

















DAVIS-STANDARD, DIV. OF FRANKLIN RESEARCH CO., 


MYSTIC, CONN. 





















































































































































?. 15T 20T 25T 35T 45T 60T | 80T 
————<—<_ _ SRASUGEREEELS denM AMIN Wess ode SAN 
2. % 2 2% 3% | 4 $ 8 
a Bg | 15.4: 1 «NSA: ee or 
3. 4 op 20.0: 1! 20.0: 1! 15.3: 1; 20.0:1; 24.7:1! as 
25.8: 1 24.6: 1 20.0:1 
te ae Ee Serres 24.6: 1 _j| _—24.6: 1 
4 Heavy timing Herringbone 
belt drive from Helical Helical gears gears 
gear head motor 
——________——_}— ppionsinagel sidieiiones pecapeinnig 
5 99 98 98 98 98 98 98 
| | 
ios sed 
6. Rollway flat roiler 
: Be 2 ey 2 | 2 2 2 
A ~ 15-25 25-40 50-60 75-100 125-200 200-300 
8. : 50-200 am | Max.: 60-200 Mex.: 50-200 | ax.: 50-150 Max.: 50-135 x.: 40-100 Max.: 40-60 
io | 
9. 55 at 100 125 at 200 200 at 200 400 at 150 600 at 125 1100 at 95 1600 Ib. at 70 
R.P.M, R.P.M. R.PLM. R.P.M, R.PM, R.P.M, R.P.M. with 
; “ 20:1 ratio 
| (Based on PE [Density — 0.92; M.|. — 2] at 400°F. and 2000 p.s.i.) 
10. Aluminum finned heater with individual large capacity blower 
1. Water? 
12. 10,000 p.s.i. and higher 
13. 
s) 4140 Alloy — Heat treated — Flame hardened flights 
b) One-piece steel with cast-in Xaloy liner 
14. Proportional control for each zone 
15. Tubular heater cast into aluminum 
1. 2 for 14.2:1 2 for 20: 1 3 for 15.4: 1 3 for 15.4: 1 | 3 for 15.3: 1 3 for 15.3:1 3 for 15.3: 1 
3 for 20:1 3 for 24.6: 1 | 4 for 20.0: 1 4 for 20.0:1 | 4 for 20.0:1 4 for 20.0: 1 4 for 20.0: 1 
4 for 25.8: 1 | | 5 for 24.6: 1 5 for 24.6: 1 5 for 24.7: 1 | 5 for 24.7: 1 
“a 2 | ey | } 
17. 15 20 15 25 30 40 60 
To 350° F. 
, nape ee a | 
18. 6 for 14.2: 1 | 10 for 20:1 15 for 15.4: 1 21 for 15,4:1 30 for 15.3: 1 42 for 15.3: 1 60 for 15.3:1 
9 for 20:1 | 15 for 24.6 : ] 20 for 20.0: 1 20 for 20.0: 1 40 for 20.0: 1 56 for 20.0: 1 80 for 20.0: 1 
12 for 25.8:1 | 25 for 24.6: 1 25 for 24.6: 1 50 for 24.7:1 70 for 24.7: 1 
| aes beet eR ae ° 
9. Available 
20. ° 2 to 16, depending on time and special design requirements 





VE xcluding feed opening. 
ALSO NOTE: 


2 Depending on speed 


speed ranges for any given maximum is depended on drive 
ADDITIONAL INFORMATION: AGMA capacity of gearing with service factor 1.25: 15T-No gearing; 207 - 27 H.P. at 100 R.P.M., 52 H.P. at 200 R.P.M.; 25T- 


36 H.P. at 100 R.P.M., 64 HP. at 200 R.P.M.; 357-75 HP. at 100 R.P.M., 


3Cool ing system (feed section) 


107 H.P, at 150 R.P.M.; 45T-131 H.P, at 100 R.P.M., 


200 H.P. ot 80 R.P.M., 225 H.P. at 100 R.P.m.; BOT - 200 H.P. ot 60 R.P.M,, 308 H.P. ot 60 R.P.M, 
ADDITIONAL FEATURES: Completely wired contro! panels. Electric stock screw tachometer. Separate thrust and radial bearings. Labyrinth oi! seals. Water- 
cooled feed section. Oversized stainless stee! hoppers with shut-off and level indicator. Screw flights extend beyond feed throats. One piece cylinder. Four- 
splined stock screw with tapered drive end. Therma-Fin Temperature control. Wide opening head clamp. Head support swings clear of mochine. V-belt drive. 
Easily removed feed throat bushing. Visual oi! gage. Water-cooled screw fittings. 
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Screw speed ranges as noted give maximum screw speed plus other possible maximum range as certain installations may require; however, screw 


154 HP. ot 125 R.P.M,; 60T - 
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PRODEX CO., FORDS, N.J. 
1. Model No. 175 250 350 450 600 800 
2. Nominal Screw diam- 1% 2% 3% ry 4 8 
eter, in. 
20:1 20:1 20:1 20:1 20:1 20:1 
3. L/D ratios avail. 24:1 24:1 24:1 24:1 24:1 24:1 
30:1 30:1 30:1 30:1 30:1 30:1 
4. Type of transmission Helical Herringbone 
5. Efficiency of trans., 
ot full lood, % 95 97 97 97 97 97 
6. Type of thrust Spherical Roller 
bearing 
7. Recommended drive, 7%-10 20-40 40-75 60-150 125-200 200-400 
8. Screw speed range, 40-225 20-200 20-110 10-88 5-78 5-68 
fep.m. 10-138 10-116 5-110 5-100 
9. Max. output of PE 
(Dens.-0.92; MI-2) 
at 400° F. and 2000 100 225 450 700 1200 2100 
p.s.i., Ib. /he. 
10. Type of cooling system Air Air Air Air Air Air 
(cylinder) 
11. Cooling system Water 
(hopper) 
12. Safe operating head 10,000 
pressure, p. s.i,! 
13. Materials of construc- Stellite tipped SAE 4140 
tion: a) For screw 
b) For barrel Xaloy or Xaloy 306 
14. Temperature controls, Proportioning 
type 
15. Type of heater Calrod 
16. Number of zones in 2-3 4 4 4 5 6 
borrel heater 
17. Approx. heat-up time 25 
to 350° F., min. 
18. Max. total heater 7 15 30 40 85 98 
wattage, kw. 
19. Venting & devolatiliz- Yes Yes Yes Yes Yes Yes 
ing features available 
20. Approx. delivery time, 4 6 8 10 12 14 
weeks 























‘Assuming safety factor of 4. 
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FARREL-BIRMINGHAM CO. 
ANSONIA, CONN. 



















































































































































































Inductomatic | Inductomatic | Inductomatic 
1. c-250 D-350 D-450 D-600 13 x 8% 8% 10 12 15 x 12 15 
2. % % 4% 6 8% Bhs 10 12 12 15 
5. 20:1 & 26:1 20:1 & 24:1 To suit 5:1 To suit To suit Te suit 5:1 To suit To suit 
Helical Herringbone Double reduction herringbone Single 
4. _ 9 : Red. Her. 
- = 9% 97% 97% 97%, | 97% 97% 97% 97% 97% 97% 97% 
| 
6. Tapered or flat roller Flat Roller Flat Roller Kingsbury 
7. 20-30 40-60 75-100 75-150 60-125 100-300 | 150-400 125-600 125-200 200-600 | 500-2000 
(All figures with 1.5 service factor) 
8 Up to 200 135 95 10-100 4-40 8-80 8-80 8-75 4-45 4-40 0-35 
9. | 
) 150 300 500 1000 3000 1500 2500 3000 5500 7000 10,000 
: 
| 10 
4 Forced Air Jacketed construction for water or steam 
iat ; : T 
; nN. Forced Air or Water orced cir Water Water Water Water 
: or water 
12. 10,000 5000-15,000 depending on specifications 
13. Alloy steel : ‘ 
) Herdened flights Alloy or Stainless Steel Alloy or Stainless Steel 
b) Haley 66 Release 206 Meehanite, cast steel, or welded steel, depending on pressures specified 
Xaloy liners 
| 4, 3 
Automatic on-off Manual or automatic Manual or automatic 
: Induction, 
: 15. Induction! steam, oil, Steam, Oil, or Dowtherm : 
Dowtherm 
— | . ; 
* 3 4 4 Depends on number of cylinder sections 
| 
ame wis T 
17. 
20 30 45 - - - - ws ~ i ~ 
™ 13.5 | 27 33.6 i - = és a . ¢ * 
‘ SSS ee i 
9. ; , ; 
To customer's specs. Provided to customer’s specs. 
ad Bo . ; : 
8-12 8-12 8-12 Since machines are to specs., delivery times are 20 weeks and up 











ADDITIONAL FEATURES: 


L/D ratios other than those listed above available on request. Complete contro! panel for accurate contro! of heating and cooling zones including an added zone 
for die heat control. Models 13 x 8% and 15 x 12 have screw and hopper design to tcke a complete batch from the Banbury mixer! Standard or vented cylinders can 
; be furnished. Continuous mixing or forcing screws also available. Sheet, strand, or underwater pellet die types available. Hydraulic breechblock, hydraulic or 
: menual ‘*C"’ clamp or swing bolt head types available. All extruder models designed for D.C. variable voltage, Eddy current coupling, Oilgear or American Blower 
fluid coupling, ond A.C. motor type drives as required by customer. 


! . : 
Band or cast in aluminum heaters can be supplied at customer's option. 
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MODERN PLASTIC MACHINERY CORP. 
CLIFTON, N.J. 
1. Model No, ESF 100-20! EF 150-20 EF-200-20 | EF-250-20 | EF 350-20 | EF 450-20 | EF 600-20 | EF 800-2) 645 

2. Mominal screw dic., in. 1 1% 2 2% 3% 4% ‘4 8 a a 

— 2 

2:1 2:1 20:1 20:1 2:1 20:1 20:1 : rea 
3. L/D ratios available 18:1 24:1 24:1 24:1 24:1 24:1 24:1 24:1 s ¥ 
3:1 ; 30:1 30:1 3:1 %:1 3:1 
Silent ; ) 

} 4. Type of transmission Worm chein Herringbone a 

‘ pane 4 

fl 5. Efficiency of transmission J 

a ¢ % 

; at full lod, % 85 | 95 95 95 95 75 95 95 : 

4 6. Type of thrust bearing Cylindrical roller 

T T 1 

7. Pecommended drive, hp. 1-2 3 5-7% 10-15 20 wv 75 125 200 
+ 
8. Screw speed range, r.p.m. 10-200 14-93 7-85 7-85 7-85 5-70 6-76 8-72 ¥ 

; | : 

9. Mex. output of PE eS 
(Dens, — 0.92, Mi — 2) at 6-20 25-35 50-75 80-135 150-250 300-400 450-700 1000-1500 SS 
400° F. and 2000 p.s.i., Ib. /hr. | 

4 
10. Type of cooling system ‘ j *s 
(cylinder) ’ None Air Air Air Air Air Air Air rie 
: Tl. Cooli t 
| pare Water Woter Water Water Water Water Water Water 
12. Sefe operating head 
Srepens, G61," 5000 10000 10000 10000 10000 10000 10000 10000 
7 i - 
Stainless ‘ 
TD, Matastele of congtenetion: wr 4140 Steel hardened lands chromed 
P a) For screw bright 
! hardened | ‘ 
eras ae 
Xaloy Xaloy | Xaloy Xaloy Xaloy Xalo Xalo Xal i 
b) For borrel id y oy ’ 
306 306 | 306 306 306 | 306 306 306 a 
aches ae sak L 4 
14, Temperature controls, . ee 
Proportioning Proportioning Proportioning " 
2 type s 
15. Type of heater Band | Band; cast-in aluminum or induction Band cast-in aluminum | 
| y 
16. Number of zones in 2 > | a } } } 
barrel heater ‘ 3 4 4 5 5 6 if 
SE ESE ER ee | : 

17. Approx. heat-up time ; 

: to 350° F., min. OH 1a MR oe ak 30 40 4 , 
} “ae ae Eee | a 
| 1G, Sen, total heater 1632 | 62 | 10.2 13.2 26.4 42.5 62 125 + 
wattage, kw. | 7 
‘ 
19%. Venti d devolatilizi | 5 
; ee iaehie = Yes Yes ! Yes | Yes Yes Yes Yes Yes 4 
sei Bs 1 } 
7 
3 | ae. 
: 20. Approx. delivery time, wks. 6-10 6-10 6-10 10-12 | 10-12 10-12 16 20 } 
; i 
1 Assuming safety foctor of 4. a 
ADDITIONAL INFORMATION % 
M 
1) High outputs avoilable with high-speed extruders with higher HP drives: 2) Complete extrusion package setups available; 3) Floating screw available t 
4 with 45 degree nose cone for valving and pressure control; 4) Extruders with valves, pressure goges, thermocouples, ond other special items furnished on j 
request. 2 
|. ‘ 
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FRANK W. EGAN & CO. 
SOMERVILLE, N.J. 


























































































































1 = a - - - ~ “ “ - a 
2. 2 2% 2% 3% Ke) 4% 4y 6 6 8 
20: 20:1 32:1 20:1 32:1 20:1 32:1 20:1 32:1 20:1 
3 24:1 24:1 (vented) 24:1 (venteds 24:1 (vented) 24:1 (vented) 24:1 
4 Herringbone 
| 
5. 98 98 98 OR 98 98 98 98 98 98 
: 
6 Roller thrust 
: 
; 7. 10-25 15-30 15-30 25-50 40-75 50-100 50-100 100-200 150-200 150-250 
. 8. Up 1250 | Upto 200 | Up to 150 150 125 125 9% 125 9% 72 
9. 110 225 240 360 360 600 720 960 1200 1800 
Ww. Willert Temperature Control System (patented) with water cooled or 
air cooled condenser or direct air cooling 
1. Direct water 
| 12. As required 
13. eae 
®) Heat treated alloy, Stellite tipped 
or Flame hardened flights - Chrome plate 
b) One-piece hect treated.alloy steel, Xaloy lined (Xaloy 306 optional) 
4. 3 position proportioning 
15. Ceramic 
%. 3 4 4 4 5 4 - - - 5 
v7. 15 15 15 15 15 15 15 20 20 20 
18. 16 28 28 42 42 72 72 160 160 192 
19. Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
Stock Stock 
20. to to 4-6 4 5 6 10 10 12 12 
2 wks. 2 wks. 
































Standard equipment includes: a) Pre-wired temperature contro! pane! with proportioning-type controller, three pole contoctors, fused disconnect switch olf 
mounted and pre-wired to JIC standards; b) Pre-wiring of heater bonds and thermocouples to termina! strip; c) Hopper with cut-off slide, sight glass and 
emptying chute; d) Brecker plate; e) ead clamp; f) Guards. 

Optione! equipment available: a) Screw speed indicator; b) Screw extractors; ¢) Various detecting ond controlling devices; d) Air-opereted head clamps; 
e) Calrod heaters cast in aluminum or bronze, induction type, and thermostrip; f) Willert temperature control system; g) Special screw designs. 
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Per alice WALDRON-HARTIG, DIV. MIDLAND-ROSS CORP., 
! 


MACHINES MOUNTAINSIDE, WN. J. 





1. Model No. 45720 | 60T20 | 80T20 | 25G21 





2. Nominal screw dia., in. % 2% 3% 4% 6 8 2% 3% 3% 4% 6 
3. L/D rotios available’! | 20:1 20:1 20:1 20:1 20:1 | 20:1 20:1 | 20:1 20:1 | 20:1 20:1 






































4. Type of transmission Herringbone gear type 








5. Efficiency of trans. | 
at full load, % Approximately 97 . 





6. Type of thrust bearing NO ag Cylindrical roller? Spherical roller 





7. Recommended drive, hp.| 5-7% | 20-40 | 40-75 | 60-100 | 100-150/ 200-250; 15-20 | 25-40 | 30-60 | 50-75 | 100-125 




















8. Screw speed range, 25-150 | 22-130} 11-110 | 9.7-97 8-80 7-70 |16.6-100) 9-90 9-90 8-80 7-70 
mpm” DC drives DC drives 

















9. Max. outputofPE(Dens.| 60 150 294 485 865 | 1535 | 125 | 212 245 405 720 
-0.92; MI-2) at 400° F. Nominal capacity 
and 2000 p.s.i., Ib./hr. 


. : 
SF AGG LOTS Pee ATTEN TE RT tt PTE er 
































10. Type of cooling system Air mist4 Water or oir” 
(cylinder) 

11. Cooling system Water ' 
(hopper) . 

12. Safe operating head 5,000 P.S.1. normal (10,000 P.S.1. available) | 
pressure, p.s.i. based on safety factor of 2 | 





f 13. Materials of construc- 




































































tion: a) For screw 4140 heat treated steel (also available: stainless steel, pura nickel) 
b) For barrel Stee! with Xaloy 306 integral lining 
14. Temperature controls, Anticipating or proportioning pyrometer type 
type 
15. Type of heater Cast aluminum Mica band 
: 
16. No. of zones in barrel 2 3 3 4 4 5 3 3 3 4 4 
heoters 
17. Approx. heat-up time 25 30 30 35 35 40 30 30 30 35 35 
to 350° F,, min. 
18. Mex. total heater 9.2 15 27 46 76 120 15 26 27 46 76 
wattage, kw. 
19. Venting and devolatil- Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 
sing features available 
20. Approx. delivery time, = = - = _ a “ ah we ois a 
wks. 
laveileble in 24:1 and other L/D ratios. 2Tondem bearings available for 10,000 p.s.i. operation. 


Other screw speeds available. 4 aie mist, weter, air or blowers available. 
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NATIONAL RUBBER MACHINERY CO. 











































































































AKRON, OHIO 
1, 50-12! | 1%"- 55 EH| 24"EHorIH |34"EHorlH |44"EHorIH | 6"EH 8" EH 10" EH 15"SH 
2. 1 1-4 2-% 3% 4-4 6 8 10 15 
3. (See Footnote 2) (See Footnote 3) 
12:1, 17:1 16:1, 20:1,| 16:1; 20:1, |16:1, 20:1, |16:1, 20:1, |16:1, 20:1,/16:1, 20:1, 16:1, 20: 1, |16:1, 20:1 
24:1 24:1 24:1 24:1 24:1 24:1 24:1 24:1 
4. Gear & belt | Chain type Helical Helical Helical Helical Herringbone 
5. 85 95 85 97 97 97 95 95 95 
6. * a ~ ne - ile mt ~ me 
7. % 5 25 50 100 150 250 400 800 
8 21.3-58.7 125 top 120 top 100 top 90 top 80 top 70 top 60 top 60 top 
48-132 
9% 6-10 50 150 300 550 750 1500 3000 6000 
(nominal) 
| 
10, Ambient Air or fluid Fluid 
Atmosphere 
11. Water Water Water Water Water Water Water Water Water 
12, 7500 7500 7500 10,000 10,000 10,000 10,000 10,000 10,000 
13. Alloy steel, chrome-plated, Alloy steel, chrome-plated, Alloy steel, chrome-plated, 
a, flame hardened flame hardened surface hardened 
b. l-piece steel with integral Xaloy 306 lining Ailoy steel 
casting with 
Xaloy 304 
lining 
14, Propor- Proportioning* Propor- Proportioning! Propor- Propor- Steam 
tioning tioning tioning tioning system 
15. Band Castin Castin or Induction® Cast-in® Cast-in Steam 
16, 2 2 4 4 5 5 6 7 8 
17, 30 45 Resist. htr. - 60; Resist. Resist. 90 90 240 
Ind. her. bad 30 htr. - 60 htr. - 960 
Ind, htr. - 45 
18, 1.2 5.1 13.75 25.8 38.5 62 100 150 Steam 
19. Yes Yes Yes Yes Yes Yes Yes Yes No 
20. 4 4 5 6 4 6 12 16 20 





























Table model; entire unit mounted on a solid base plate. 
Separate fabricated steel cabinet, prewired. 
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2 Available in vented type. 
Sou and steam heated models (optional and available). 


3 available in vented type, 24:1, L/D “Mounted in 





AA A 


47: T@. 





CT} DING 


NES 






Model No. 


44" 











Nominal screw dic., in. 


% 








2% 


34 


4% 










































































































































































































3. L/D ratios available 15:1, 21:1, 24:1, 30:1 15:1, 21:1, 24:1, 30:1 

4. Type of transmission Herringbone Herringbone 

5. Efficiency of transmis- 97 97 97 97 97 97 
sion at full load, % 

6. Type of thrust bearing Spherical roller, self aligning 

7. Recommended drive hp. 3 to 10 7% to 15 15 to 25 30 to 60 50 to 100 100 to 200 

8. Screw speed range, 0 to 120 0 to 120 0 to 110 0 to 100 0 to 100 0 to 100 
rpm. This range varies with applications This range varies with applications 

9. Maximum output of PE 50 90 140 310 580 950 
(Dens. — 0.92, Mi — 2) 
at 400° F. and 2000 
p-s.i., Ib. /he. 

10. Ha a epetem Water/steam or forced air 

Tl. Cooling system Water Water Water Water Water Water 
(hopper) 

12. Safe operating head 5000 5000 5000 5000 5000 5000 
pressure, p.s.i. 

13. Materials of construction: 

a) For screw Chrome molybdenum stee! (also available: stainless steel, Dura nickel, Hastelloy) 
b) For barrel Steel with centrifugally cast Xaloy liner 

14, Temperature controls, Proportioning type or saturable core reactor 
type 

15. Type of heater Mice band, cast in aluminum calrod, thermostrip 

16. Number of zones in 2 3 3 3 4 4 
berre!l heater 

17. Approx. heat-up time 15 20 20 25 30 30 
to 350° F., min. 

18. Mex. total heater 10% 15% 22% 30 48 90 
wattage, kw. 

19. Venting ond devolotiliz- Yes Yes Yes Yes Yes Yes 
ing features available 

20. Approx. delivery time, 3 to 4 4to 6 4to 6 6 6 to 8 10 
wks. 









' Assuming safety factor of 4. 
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2A 
2. 1-1/8 2 % 3% 4% 6 8% 10 12 
3. 27:1 24:1 24:1 20:3 }2as1 10:1 [2033 20:1 15:1 14:1 14:1 
(ANY RATIO AVAILABLE) 
4. Worm Worm Worm Worm Worm oa Opposed Helical 
el. 
5. 95 95 95 95 95 98 98 98 98 93 
é. Cylindrical roller 
7. 10 15 30 40 60 75 125 200 300 400 750 
8. 20-200 20-200 18-180 15 | 18 | 12- | 15 12-120 10-100 8-80 8-80 
150 | 180 | 120 | 150 
9. 50 125 165 250 | 350 | 600 | 750 1200 2100 3500 §200 
10. High velocity air and evaporctive spray on all models 
Ti. Passages for circulation of cooling medium on all models 
12. 10,000 
13. 
a) Stainless steel with hardsurfaced lands on all models (Other moterials available) 
b) Forged steel with removable Xaloy tiner (all models) 
14, Proportioning type controllers on all models. Optional: “‘Dual-voltage” or ‘*Power Match’’ control 
15. Tubular resistance type on all models. “Spireod™” radiant heat 
16. Three cylinder zones standard; any number available 
17. 20 30 30 30 
18. 4 18 27 40 45 50 54 85 108 132 150 
19. Available in all models (complete with plug) 
20. é 





























Price and delivery on customer request. ADDITIONAL INFORMATION: 1) Gear reducers are interchangeable between the various bore sizes; 
2) Spirod radiant heat is efficient to temperatures of 1000° F.; 3) Controlled pressure extruders available for all applications. 


MACHINE? 





SPECIFICATIONS 


(TWIN SCREW EXTRUDERS) 
WELDING ENGINEERS, INC., NORRISTOWN, PA. 






















































































































































2" 2" 20° | 35" | 35° | «st | 4s® 6° 6 
Special | 2052-V1 | 2852-V1 HH- 3500- 4542-B HH- 6052-V1 | 6052- 
3552-V2 Dx 4552-V1 RV2 
2. Nominee! screw dia., in. Two 2" screws Two Two 3.5" screws Two Two Two 6" screws 4 bts 
2.8" 4.5" 4.5° 
screws screws screws 
3, L/D ratios available 20-42 25 25 25 42 20 25 25 25 
4, Type of Transmission Spur gear Planetary Planetary : 
of 
5. Efficiency of transmis- 94 94 94 92 92 92 92 92 92 . 
sion at full load, % 4 
6. Type of thrust bearing Ball bearing Spherical roller bearing ef 
7. Recommended drive hp. 10 10 25 75 50 100 150 300 300 
8. Screw speed range, 150 150 150 150 150 150 150 150 150 P 
r.p.m., max, ; 
9. Minimum output of PE 
(Dens. — 0.92, Mi — 2) 125 125 300 500 500 1000 1000 2000 2000 
at 400° F. and 2000 ‘i 
p-s.i., tb. /he. 4 
10, Type of cooling system Water-cooled heat exchanger in oil circulation system 
(cylinder) 
11. Cooling system Jacketed Water Circulation 
(hopper) 
12. Safe operating head 2000 2000 2000 4000 2000 2000 4000 4000 4000 
pressure, p.s.i. : 
13. Materials of construc- 
tion: a) For screw Stainless Steel Stellited 
b) For barrel Xaloy 306 Xaloy 306 Xaloy 306 
14. Temperoture controls, Thermostat Thermostat Thermostat 
type 
15. Type of heater Hot oi! circulation Hot oil! circulation Hot oil circulation 
16. Number of zones in 5-8 | 6 6 6 8 5 6 6 6 
borrel heater 
17. Approx. heat-up time 20 20 30 30 30 40 40 50 50 
te 350° F. 
18. Venting and devolatiliz- Yes Yes Yes Yes Yes Yes Yes Yes Yes 
ing features available 
19. Approx. delivery 24 20 24 26 28 30 30 36 36 
time, wks, 
VAssuming safety fector of 4. ADDITIONAL INFORMATION: All models are npound xtruders. The 2 in. special is a lab test 





unit thet con be essembled for various barrel lengths and types. Model 2052-V1 is a smal! vent loeb or production unit. Models 2852-V1, 
4542-B, HH-4552-V1, and 6052-V1 ore small vent units; Model HH-3352-V2 is a large vent unit; Model 6052-RV2 is a lorge vent unit with 
“Hy grotrol’’ (patented adjustable p Pp ); Model H3500-DX is an extre-lerge vent unit. 


Screw type design: Full flighted, metering or a wide variety of special types. 


Optional features: All types of veriable speed drives, explosion-proof construction, quick opening dies, screening heads, strand dies, hot- 
cut pelletizing systems, special dies, and other features to meet customer requirements. 
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BATTENFELD CORP. OF AMERICA, CHICAGO, ILL. 





> alas 1. Model No. BE 20 BE 4C BE 60 BE 90 BE 120 
“J. Nominal screw dia., in. 0.78 1.57 2.36 3.54 4.72 
“Z._L/D ratios available 20 20 24 24 24 

4. Type of transmission AC/DC converter and spur gear with chain drive. 
5. Type of thrust bearing Ball thrust bearing, roller bearing for radial seating 

&. Recommended drive, hp. 4 9 15 37 100 

“7. Serew speed range, r.p.m. 8-88 9-65 8-60 7-54 6-38 

“E. Maximum output of PE 

(Dens.—0.92,Mil—2) at 

400° F. 























ov 
ol}. wm 
3 gis Rl = 


152 300 570 


ond 2000 15 75 

p.s.i., Ib./hr. 

“9, Type of cooling system 
(cylinder) 

TO. Type of cooling system 
(hopper) 

11. Safe operating head 
pressure, p.s.i. 

12. Materials of construction: 
a) For screw 
b) For barrel 

Temperature controls, type 

Type of heater 

Number of zones in heater: 
Extruder: 3 4 
Head: 4 4 

ster. ++ yeaa 30 30 60 60 

Max. total heater 

wattage, kw. 

18. Venting and devolatilizing N 
features available? ° 

19. Approx. delivery, wks. 12 weeks 

ADDITIONAL INFORMATION: Optional features: Cored screw for fluid heating and cooling; Proportional timers for heat control. 

Special feature: Push button screw speed change, extruder and contro! panel one integral unit. Dismantling of screw toward the rear of 




















Water 





Water 





10,000 





Machine steel, hard chromium-plated 
Nitralloy 
Thermostat 
Resistance heater bands 








13. 
14. 
15. 








NN 
Www 





16. 
7. 


Slaw 
Siaw 





3 5 10 20 25 35 











































































































machine. 
KATO SEISAKUSHO 
FRANCIS SHAW AND CO., LTD., co., LTD., TOKYO, 
MANCHESTER, ENGLAND JAPAN 
1. Model No. - - _ - - _ _ KE-75e 
2. Nominal screw dia., in. 1 yh 2 3 4% 6 8 75 m/m 
15:1- 18:1 18:1 18:1 18:1 T8:1 T8:T 
3. L/D ratios available or or or or or or 15:1, 19:1 
20:1 20:1 20:1 20:1 20:1 20:1 
Positive 
4. Type of transmission Sok a Herringbone reduction gears ee. 
duction box 
5. Type of thrust bearing - ~ ~ Cylinder roller flat thrust Ball 
6. Recommended drive, hp. 1% 5 15 20 60 80 120 10 
7. Screw speed range, 16, 24, 36, 55 Motor 
r.p.m. ai wis 120 120 80 80 60 80 80 Revolution 1500 
8. Type of cooling system, | Axial blower ; 1 . ws 
(cylinder) 9 (optional) Axial blower (optional) Water 
9. Type of cooling system, 
hopper) Water Water | Water | Water | Water | Water Water Water 
10. Materials of construc- 
tion: a) For screw Nitralloy steel - 
b) For barre! Nitralloy steel with honed bore ~ 
MN. — controls, Capillary Proportioning electronic type Auto-trans system 
12. Type of heater Electric band resistance heaters or induction heating Elec.; wire heater 
13. Number of zones in 
— 2 2 | 3 | 3 4 | 5 5 4 
Resistance heaters 7 
14. Max. total heater Bond heat- 4@ 6 @ 6@ 8 @ 10 @ | 5 @ 8000 w. 
wattage, kw. - ers, 4 @ 1000 1000 2300 3300 3350 each; 5 @ 
300 w. each |w. each | w. each | w. each | w. each| w. each | 6000 w. each 


























FRANCIS SHAW: ‘Can be made to operate automatically in conjunction with heeters. 


ADDITIONAL INFORMATION: On all models, the following equipment is available: Type of head clamp — quick release taper clamps; type 
and capacity of hopper — square feed pocket tangential to screw; extras — straight-through die heads for miscellaneous sections, ri 

heads for wire covering. The 1} in. model is available with constant speed induction motor and “*H’" variable speed gear; all other models are 
available with A.C. variable speed motors with 4/1 speed variation or constant speed induction motor and Carter variable speed gear (1% in. 


model) or constant speed induction motor and H and F dynamic slip coupling (2, 3, 4%, 6, and 8 in. models) or Ward Leonard V.S. 4/1 drive 
(6 and 8 in. models). 


KATO SEISAKUSHO: Efficiency of transmission at full lood, 835%; Approximate delivery time —8 weeks; maximum output of PE (Dens.—0.92, 
M.1.-2) at 400° F. and 2000 p.s.i.: 35 kg./hr. 
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A. REIFENHAUSER MASCHINENFABRIK, TROISDORF, GERMANY 
(U.S. REP.-— HEINRICH EQUIP. CORP., NEW YORK, N.Y.) 


































































































(1. Medel No. S-30 $-45 $-60 S-90 $120 
2. Nominal screw dic., in. ™% ™% 24 3% 4% 
15:1 20:1 20: 1 and 20: 1 and 20:.1 and 
asi «rine act 20:1 25:1 25:1 25:1 2521 
30: 1 30: 1 30: 1 30: 
4. Type of transmission Hardened and ground herringbone . 
5. Efficiency of transmis- sap os A oe * i Bet 
sion at full load, % 4 
6. Type of thrust bearing Spherical roller xq 
7. Recommended drive, hp. 3 10-15 15-30 30-50 85-125 125-145 e 
8. Screw speed range, 26-120 8:1 8: 1 ratio 10: 1 ratio 10: 1 ratio 10:1 ratio 
h.pem. 
9. Maximum output of PE 
(Dens, — 0.92, MI — 2 5-20 10-50 75-150 200-300 450-600 600-900 - 
at 400° F. and 2000 
p.s.i., Ib. /he. 
10. Type of cooling system Air-water spray Alr-water spray 
(cylinder) 
1}. Cooling system Air-water spray Air-woter spray 
(hopper) 
12. Safe operating Mex. 8000 Max. 8000 10,000 10,000 10,000 10,000 { 
pressure, p.s.i. and higher and higher and higher and higher 
13. Materials of construc f 4 
tien: «) Fer screw High-grade alley, surface hardened and super polished » sed 
a 
b) Fer barrel Xaloy and Xaloy 306 = 
1S. Temperature controls, West or Wheelco pyremeter Le 


type 





15. Type of heater 





























Resistance band Resistance band or induction : | 
Stemtbes iS:1-3 20:1-4 20:1-4 20:1-4 20:1-4 2:1-4 5 8 
oly _eeene 20:1-4 | 25:1-5 25:1-5 25:1-5 23 :1-5 25:1-5 «| 
n heater 30:1-6 30: 1-6 30:1-6 30: 1-6 30:1-6 | 
17. Approx. heat-up time 30-60 30-60 30-60 30-60 30-60 30-60 53 
to 350° F., min. 
18. Max. total heoter 3-4-5 20: 20:1-11 20:1.-13 20: 1-18 25-30 
wattage, kw. 25:1-1 25:1-135| 25:1-16 25:1-22 20:1-2 
30:1- 30:1-16 30:1-19 30: 1-26 25: 1-27 
30: 1-32 
19. Venting and devolatiliz- No Yes Yes Yes Yes Yes 
ing features available 
20. Approx. delivery time, (In U.S. and Canada only) 
Wks. 12 12 ‘(a | ae Ge ee 16 











’ Assuming safety fector of 4. 


ADDITIONAL INFORMATION: Model $45 equipped with fleeting screw adjustment; Model S-60 equipped with hydraulic flocting screw 


adjustment and 


interchangeable reduction gears; Model S-120 equipped with hydraulic flocting screw adjustment and interchangeable gear 
sets; Model S-150 equipped with interchangecble gear sets. Mode! S-90 equipped with hydraulic floating screw adjustment. 
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COVEMA, s.r.l., MILAN, ITALY 

































































(U.S. REP.—RAINVILLE CO., INC., GARDEN CITY, L.I.) : 
1. Medel No. TR- 30 TR +45 TR 60 TR — 80 TR — 100 TR — 120 TR 160 
2. Nominal screw dia., in. 1-1/4 1-5/8 2-3/8 3-3/16 4 4-3/4 6-5/16 
3. L/D ratios available 17:1 17: 1-20: 1 | 17: 1-20: 1 | 18:1-20:1 | 18: 1-20: 1 20:1 20:1 
4. Type of transmission V-belts V-belts 
5. Type of thrust bearing Conical roller type 
6. Recommended drive, hp. 2 4 8 16 30 40 80 
7. Serew speed range, 6: 20-26- | 6:13,517-| 6: 7-14- 6: 7-14 6: 7-14 8: 6-10-12- 15-30 
f.p.m. 32-41- 23-29- 25-33- 25-33- 25-33- 14, 20-21, 
55-71- 35-44- 36-45- 36-45 36-45 26-38 
8. Maximum output of PE 
(Dens. —0.92, Mi-2) at 3/8 8-25 25/30 40 20-100 50-130 130-300 
400° F. and 2000 
p.s.i., kg. 
9. Type of cooling system Air of oil Air or oil 
(cylinder) 
10. Cooling system (hopper) Water-circulation Weter-circulation 
11, Materials of construc- 
tion: a) For screw Chrome/nickel steel heat-treated and ground 









































b) For barrel Spheroidal casting with liner in chrome/nickel steel heat-treated and ground 
12. Temperature controls, Stabilmatic Stabilmatic 
type 
13. Type of heater Mica insulation type Mica insulation type 
14. Number of zones 2 3 3 3 3 3 3 
in heater 
15. Approx. heat-up time 20-30 30-40 30-40 40-50 50-60 60-70 70-90 80- 
to 350° F., min. 100 6200 
16. Max. total heater 2600 5650 6750 12,500 18,900 30,000 44,000 
wattage, watts 
17. Venting and devolatiliz- Yes, on request Yes, on request 
ing features available 
18. Approx. delivery time, 
wks. Stock New York Stock New York 











MACHINERY SPECIFICATIONS 
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. 
at el Oe Bo Oe 


NB 60 
Master 


NEGRI BOSSI 


NB 75 
Master 


AND CO., MILAN, ITALY 


NB 90 
Master 


NBY 45 
Master 


NBV 60 


LM ~ 


NBV 75 








75 


& 


75 


2% in. 





3. L/D ratios available 


18:1 














Ti:1; 16:1, 


21:1 16:1 








4. Type of tronami ssion 


Gear box 


Speed 


varietor 


Multiple V-belt and Worm 





5. Efficiency of trans. ot 
full load, % 














95 (over-all) 





6. Type of thrust bearing 


bearing 


bearing 


Flat roller 





7. Recommended drive, hp. 


4 





8. Screw speed range, 
fpom. 


12-17-23 
30-40-55 


12-17-23 
30-40-55 


11-15-20 
26-34-45 


15 to 


15 to 60 


15 to 60 


12-100 ~- 





9%. Max. ovtput ot PE (Dens. 
0.92; Mi-2) er 400° F. 
and 2000 p.s.i., Ib./he. 


24-88 


39-121 








13-64 


24-97 








39-132 


120 350 








10. Type of cooling system 
(cylinder) 


Optional by 


Optional by 


Water ( Auto.) 





90 Basiiew estan 
(hopper) 


Water 


Water 


Water 


Water 


Water 


Water 


Water (Manual) 





12. Sefe operating head 
pressure, p-s.t. 























13. Materials of construction: 
a) For screw 


Heat-treated 


chrome-nickel 


steel 


LK 3 Stainless steel 





b) For barre! (liner) 


Heot-treated 


chrome-nickel 


steel 








14. Temp ereture controls, 
type 


Stablimetic 


Stablimeatic 


Wheelco 





15. Type of heater 


Heater 


band 


Heater 


band 


Resis. heeter 





16. Ne. of zones in barrel 
heater 





17. Approx. heat-up time 
to 350° F., min. 





18. Max. total heoter 
wattage, kw. 


8.5 


3.5 


8.5 


9 28.5 





19. Venting ond devolatili = 
ing features avail able 





























: Assuming safety factor of 4. 


MODERN PLASTICS ENCYCLOPEDIA ISSUE 























JOHANN FISCHER MACHINE CO., LOHMAR, WEST GERMANY, 


R. H. WINDSOR LTD., 




















































































































(U.S. REP.: BARCLAY INDUSTRIES, INC., NEW YORK, N.Y.) SURREY, ENGLAND 
JFP 50/15D | JFP 60/1SD | JFP 45/200 | JFP 60/20D | sep oo 200 3% $$ 4% SS 
JFP 60/25D 
1.97 in. 2.36 in. 1.77 in. 2.36 in. 3.54 in. 3% in. 3% in. 
3. 15:1 15:1 20:1 20:1 25:1 20:1 20:1 20:1 
4. PIV gear Commutator motor Hydraulic 
5. 
6. Axial pendulum roller bearing - - 
7 7.5 10 7.5 20 30 41 40 50 
8. 
18-81 16-72 18-81 18-67 18-67 10-90 10-80 
e. 13-66 22-88 18-77 11-154 | 44-220 77-330 
250/300 300/350 
(Dependent on material and cross-section) 
10. Dente coctian saatih Water cooling system for 20:1 Air Als 
Air cooling system for 25:1 
1. 
Water Water Water Water Water - = 
12. 
 penm RE: i Nitro- | Nitro- 
13. dur dur 
a) Nitrodur 80 Nitrodur 85 Nitrodur 80 85 80 Nitrodur 85 Nitralloy 
Nitro-- | Nitto- 
b) Nitrodur 80 Nitrodur 85 Nitrodur 80 Sg ag Nitrodur 85 Nitralloy 
80 85 
4 Norfa controller Norfa controller 4 Cunproifing 5 Conseiling 
pyrometers pyrometers 
15. Electric heating elements Induction Induction 
16. 3 (cyl. zones) 3 (cyl.) 3 (cyl. zones) 4 (cyl.) 4 5 
3-6 (head zones) 3-5 (head) 3-6 (head zones) 4-7 (head) 
of 
60 60 60 60 90 = - 
18. 
3.9 3.9 65 13 75 30 24 35 
19. 
Bn = ie BR “s ‘ a 
: 
j 


























MACHINERY SPECIFICATIONS 








F. J. STOKES CORP. 


BLOW-O-MATIC CORP. 






























































SCORP., 
NASHUA, N.H. PHILADELPHIA, PA. BRIDGEPORT, CONN. 
1, Model number A250-V 855 856 ¥ gal. 2 gal. 5 gal. 
2. Price (without Pneumatic: 15,800 8000 14,000 14,025 15,500 18,000 
extruder), $ Hydraulic: 18,300 
3. Price (with Depends on size 17,500 23,500 - - Ms 
extruder), $ of extruder 
4. Basic operation Extrusion and Extrusion Extrusion 
accumulator 
5. Dry-cycling time/hr. 3 sec. open 900 800 1100 600 225 
3 sec. close 
1200 cycies 
6. Capacity, tb. /hr. 80 plus of finished 100 100 70 150 250 
product (also de- 
pends on size of 
extruder) 
7. Rate-pieces/hr. Any multiple or 250-1100 250-1100 200-2200 200-600 Up to 200 
(range) fraction of above 
depending upon 
piece weight 
8. No. of parisons: 2, 4, or 8 2or4 2or4 lor 2 = aig 
9. Mold platen sizes (in.) 19% * 17 8x18 14 * 17% 8x 1i% - - 
10. Movement of platens: Hori zontal Horizontal Vertical — 12 in. Vertical — 
Horizontal — 10 in. 12 & 20 in. 
Horizontal 
19% in. 
11. Maximum size: T1 in. (W) x 40 in. (L) Up to 36 in. long ¥% gal. 2 gal. 5 gal. 
12. Machine operation: Auto., semi-auto., Auto., semi-auto, manual Automatic and manual 
manual 
13. Blow med. = Yes Yes No - - 
temp. control: 
14. Mold temp. range (°F.): - 200-450 200-450 40-90 - = 
15. Blowing method: Mandrel, needle Needle, mandrel top Mandrel in - 
Needle, mandrel bottom 
16. Postfinishing required: Depends on Depends on the mold No ows oo 
the item 
17. Overall space 4x7 10 9x10 9x12 8x15 8x15 8 x 20 
requirement (ft. ): (Includ. ext.) | (Includ. ext.) 
18. Gross weight (Ib.): 6000 3500 - 1900 2500 3000 














19. Power requirements: 


24" extruder, 20:1 
L/D, 15 HP variable 
speed drive 100-150 
p.s.i. air; accumula- 

tor 1%" dia., 20" 
stroke, 35.2 cu. in. 
capacity 


Air 100-150 p.s.i., 220 v., 
l-phase, 60 cycles, water 


Air 150 p.s.i., 5° 3/min., 
220 v., 3 phase, 60 cycles 





20. Other features: 








- Can be 
supplied as 
hydraulic unit 




















KAUTEX ~ U.S. SALES CO., INC., 


MODERN PLASTICS ENCYCLOPEDIA ISSUE 


MOSLO 


BAA PEDAL Aa Oe 


EISLER ENGINEERING ; a 


~~ 











MODERN PLASTIC 


NEWARK PLASTIC 





































































































MACHINERY CORP., | MACHINERY CORP., AUTO-BLOW CORP., BRIDGEPORT, CONN. 
CLIFTON, WN.J. NEWARK, N.J. 
= 1, V-21 #50 #51 60-B-9 155-D-7 318 450-B BEKUM 
ay 13,500 7500 | 11,000 15,950 19,900 25,900 33,700 - 
(2-unit machine) 
3. 24" ext.: 23,500 - = 26,240 31,000 37,000 55,300 16,950 
34" ext.: 25,000 
a Extrusion Extrusion Extrusion Ram Extrusion 
extrusion 
5. 3600 900-1000 | 750 5000 14,000 3000 - 2850 
6. To 106 (high- Depends on extruder 
density pe.) ~ - 70-150 120-250 120-250 350-450 65 
7. 200-2000 240-720 200-640 60-1200 120-2400 60- 1000 50-400 720 
(twin (twin shots /hr. shots/hr. shots/hr. shots/hr. shots/hr. 
head head 
to 1400) | to 1200) 
8. 2 lor2 2 4 1 2 1 
9. Mex.: 36" Long, 21" 9x6 9°4,x14 10 « 10 12 * 15 18 x 18 30 x 26 11 * 12 
Wide, 28" daylight, 
12” stroke 
10. Horizontal Horizontal 9 in, 7% in. 18 in. 16 in. 5% in. 
1. —s-* 128 Fl. oz.; item =| Sin.x4in.| 7inxMhind gy in. dia, 6" dia. 17" dio. 15%" dia. 5" dia. 
J x 10in. or | x 17% in. 
size: 12% 19% 34 | 40 oz. high 
12. Automatic Automatic Manual, semi-automatic, or automatic Manual or 
automatic 
13. 4 Wheelco No Optional Optional Optional Optional ~ 
pyrometers 
14, - 80-150 | 80-150 40 < 150 40 « 150 40 « 150 40 x 150 - 
15. Top blowing or needle} Mandrel (1 or 2) Mandrel or Mandrel or needle Mandrel or | Top mandrel 
thru a parting line needle needle 
16. - - No Depends upon part = 
17. 95" x 65" x 80" high 7x8 10 x 12 10' « 10° 11* x 10° 12* x 12° 18" x 15° 6' x7" 
cabinet: 36" « 15" 
x 6' high 
1. 4800 1600 - 4 tons 5 tons 6 tons 8 tons 1K tons 
1% Air: 15 cu. ft./min., 60-80 60-80 220/440v 3 phase, 60 cycle, - 
110-200 p.s.i. main | p.s.i. air, | p.s.i. air, 100 p.s.i. air; water 
line pressure, 230 v., 16-40 20-45 
3 phase, 60 cycle, cu. ft./ cu. ft./ 
9600 wotts min. min. 
20. am ~ “a ae Wa be - 





AUTO-BLOW: Also available are: Model 60-D-9 (capacity, 70-150 Ib./hr.; rate, 120-2400 shots/hr.; 4 parisons); Model 
150-B-14 (capacity 180-250 !b./hr.; rate, 60-1800 shots/hr.; 2 parisons); Model 250-D-9 (capacity 180-400 !b./hr.; rate, 
120-2400 shots/hr.; 4 parisons); Model 314 (capacity 70-150 Ib./hr.; rotes, 60-1000 shots/hr.; 1 parison); Model 325 
(capacity 180-400 Ib. /hr.; rate, 50-400 shots/hr.; 2 parisons); Model 450-D (capacity, 350-450 Ib./hr.; rate, 50-800 shots/hr.; 
4 parisons). Capacity, of course, depends on the extruder included. 


MACHINERY SPECIFICATIONS 













1. Model number: 


KAUTEX ~ U.S. SALES CO., INC., 


FLUSHING, NEW YORK 


G 25/2 


MOSLO 
MACHINERY CO, 
CLEVELAND, OHIC 


1246 








Co., INC., 
NEWARK, N.J. 






(REP:RAINVILLECO) 


88-8-1X 





2. Price (without 






































ENGINEERING 



































i extruder), $ 
3. Price (with 20,767 38,150 45,267 27,500- ~ 
. extruder), $ 30,000 
i ’ 4. Basic operation Extrusion Extrusion Extrusion Injection Extrusion 
i 
5. Dry-cycling time/hr. 1800 Hour ss : ie 600 is 
6. Capacity Ib. /hr. 88 260 260 125+ - 
7. Rote-pieces/hr. up to up to up to 625 cycles 1000 
(range): 3600 120 90 per hr., pt. 
dry run units 
8. No. of parisons: 1,2 or 3 1,2 or 3 1,2 or 3 1-6 - 
9. Mold platen sizes (in.) 14x 12 27 x 3 43 x 35 10-7/8" x 14-1/2" 4x8 
x 5" thick 
10. Movement of platens: Vertical & Horizontal Horizontal Vertical 6" Vertical-None 
Horizontal Horiz-2" each side 
11. Maximum size (in.): - - - 1 Gal. Pint 
12. Machine operation: Automatic Semi- Semi- Manual Manual, 
Automatic Automatic Semi-Auto., Semi-Auto., 
Automatic Automatic 
13. Blow med. temp. control: ~ ~ io Yes e 
14. Mold temp. range (°F.): 250-500 250-500 250-500 140-180 - 
15. Blowing method: Mandrel Mandrel Mandrel Mandrel Mandrel 
Needle optional 
16. Postfinishing required: None None None No Yes 
17. Overall space 7x7 - - 5x8 8x8 
requirement (ft) : 
18. Gross weight (Ib.): - = - 15,000 3000 
19. Power requirements: - - - 220 or 440 v., 3 3/4 hp., 120 
phases, 60 cycles, p.s.i. air. 
150 p.s.i. air 
20. Other features: Oil Hyd. Resin Reservoir | Resin Reservoir a - 
Clamping Oil Hyd. Clamping | Oil Hyd. Clamping 





MOSLO: Also available: Model 75 — A 4/6 oz. fully automatic machine. Plasticizing capacity is 75 |b-/hr. Options: 


hydraulic regenerative circuit, oi! pan, vibration pads, automatic lubrication system. 


oil drip pan, vibration pad and automatic lubrication system. 
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| P. FLESCH MASCHINEN- 


Model 74 — A 2 oz. fully automatic machine. Plasticizing capacity is 60 |b./hr. Options: 


Model 11 — A 3 oz. Duplimatic, designed primarily for handling work requiring metal inserts. 
Plasticizing capacity is 60 |b/hr. 



























































JOHANN FISCHER MACHINE CO.,’ LOHMAR, W. GERMANY 


(U.S. REP.: BARCLAY INDUSTRIES, INC., NEW YORK, N. Y. 


MILAN, ITALY 


AD/600 













































































ie - 4.BM 50/5000 CCM. BM 5/15 Ltr. BM 10/40 Ltr. BM 30/90 BM 50/350 
(Including molding mechanism, contro! panel, ext. head, and hyd syst.) 5,327 
10, 359 13,400 14,400 | 20,200 } 32,000 
(Including extruder, temp. controllers, screw, hopper, etc.) 
15, 859 | 20,200 21,580 | 32,300 | 44,500 9,013 
4. Extrude parison ~ Neck Up Extrusion in combination with accumulator head Extrusion 
5. 1 sec. 1.2 sec. 1.5 sec. 2 sec. 2 sec. p= 
6. 88 154 330 330 450 According to 
Material 
7. 100-900 120-600 60-300 30-240 20-120 18 pes. 150 cc. 
240-1200 120-600 60-480 (Depends 8 pcs. 1500 cc. 
on wt.) 
6. lor 2 lor 2 1 or 2 lor 2 1 2 
(optional) (optional) (optional) (optional) 
9, 16.5 11.8 23 x 16 30 x 20 30 x 30 48 x 48 4 x 12 (mox.) 
10. Hydraulic mov. — horizontal Hydraulic fixed — horiz. Sideways 
Tl. DIA. 5.12 5.7 9.5 11.8 22.0 4x12 
LENGTH 11.0 15.0 18.5 28.0 38.0 
DEPTH 5.12 5.7 9.5 12.0 22.0 
WIDTH 7.9 11.0 14.5 16.0 28.0 
12. Hydraulic ~ automatic Hydraulic —auto, Semi-Auto, Auto. 
or 
Auto. 
13. West, Wheelco, OR Norfa West, Wheelco, OR Norfa - 
4 70-600 70-600 70-600 70-600 70-600 - 
15. May be equipped for use with mandrel or needle Mandrel 
16. No No No No No Some 
17. 63 sq. ft. 92 sq. ft. 200 sq. ft. 250 sq. ft. 350 sq. ft. 1400 x 750 
x 800 mm. 
(without ext.) 
18. 4840 5940 10,000 11,000 12,000 685 Kg. 
(without 
extruder) 
19. 18.2 Kw. 22 Kw. 30 Kw. 37 Kw. 50 Kw. a. 
20. > x ne si se “a 





























MACHINERY SPECIFICATIONS 
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BLOW MOLDIN 


MACHINES 





BATTENFELD CORP. OF AMERICA, CHICAGO, ILL. 








P. FLESCH MASCHINEN- _ 
FABRIK, LODENSCHEID, 


WESTF., GERMANY 







































































1. Medel number: BEBA 3 BEBA 10 BEKB 10 BEKB 50 BBA 25 AFBM2 

2. Price (without - - - - - 4200 
extruder), $ 

3. Price (with 14,971 17,570 20,681 35,720 13,035 - 
extruder), $ 

4. Basic operation: Extrusion Extrusion Injection Extrusion 

5. Dry-cycling time/hr. 960 600 480 1040 420 

6. Capacity Ib. /hr. 44 88 88 154 17.5 - 

7. Rate-pieces/hr. 960 600 600 480 1040 120-400 
(range): 

8. No. of parisons: 1 o 1 1 1 - 

9. Mold platen sizes (in.) 16.5% 12.7 | 19.2* 15.7 | 19.2*15.7 | 25.7*24.4 16.9 *9.8 - 

10. Movement of platens: 2 4 in. 2*49inw | 2% 4,9 in. | 2*7.8in. | 2 2,9 in. Horizontal 

11. Maximum size (in.): Daylight Daylight Daylight Daylight Daylight 51 fl. oz. 

7.8 * 9.8 9.8* 11.8 | 9.8% 11.8 | 11.8% 17.7 | 5.9 to 7.08 

12. Machine operation: Auto., semi-auto., manual Auto., semi-auto., manual Auto. 

13. Blow med. None None None None None a 
temp. control: 

14. Mold temp. range (°F.): 660 660 660 660 660 - 

15. Blowing method Mandrel and needle Mandrel and needle Mandrel 

16. Postfinishing required: | Depends on mold design Depends on mold design Pe 

17. Overall space 5*10"* 44" | B'1I"*4°2" | BYTI"«4'2" | BYTI"x4°9" | S*'9"= 5°56" 44 *3 
requirement (ft. ): 

18. Gross weight (Ib.): 6200 8450 8900 14,700 2200 1500 

19. Power requirements: 15.9 kw. 33,44 kw. 20.9 kw. 39.5 kw. 5.24 kw. - 














20. Other features: 





One integral unit 





One integral unit 








*BATTENFELD: Max. length of tube in in. for Model BEBA 3: 9.8 in.; BEBA 10: 16 in.; BEKB 10: 26 in.; BEKB 50: 32 in.; 
BBA 25: 6.8 in. The maximum tube dia. in in. for each of the models is: BEBA 3: 2.16; BEBA 10: 3; BEKB 10: 4; 


BEKB 50: 6.2; BBA 25: 1. 


Optional for Models BEBA 3 and BEBA 10 is hydraulic tube injection for fast tube extrusion; for Model BEKB 50, 
hydraulic tube injection is standard equipment. 


ner ee © io dio A , 


CeArtery , 
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MO! GIUSEPPE, MILAN, ITALY 


AMIGO MACHINE CO., 
LTD., LONDON, .. 
NW. 10, ENGLAND 










































































M.G.M./it. 2)| M.G.M./It. 10 | M.G.M./it.25 | M.G.M,/It. 50 |M.G.M./It. 100 Blowmaster 
4258 11,574 19,587 25,548 34,838 7000 
3. 6445 8671 19, 180 33,523 39,845 49,355 11,000 
4 Extrusion Vertical injection feeding device with Extrusion 
extrusion preplasticized 
5. mm 4 aS - a 3% ie 
6 32 60 130 130 220 220 50 
7. 600-1000 500-800 - - - 10-15 400-800 
8. 1 1 - ~ - 1 1 
% 12*«9 12* 16 20 = 24 22% « 32 24% * 36 24% x 36 ~ 
10. Air compressed Oil hydraulic Oil hydraulic Horizontal 
VW. 12 16 28 36 49 49 20 fl. oz. 
Auto. Auto. Auto. Auto. Auto. Auto. Automatic 
“. oe Er * % ‘i as < 
15. Mandrel or needle Mandrel or needle Mandrel or needle Mandrel 
16. None None None None None None - 
17. 7x5 8x6 11% x 7% 11% = 10 imx 4 13% = 16% 5x6 
18. 2420 3520 11,000 26,459 33,000 13,500 
19. 5 hp. 10 hp. 38 hp. 45 hp. 52 hp. 70 hp. Air 60 p.s.i. water, 
230v., 3 phese, 50 cycle 
20. - ion és a a 























MACHINERY SPECIFICATIONS 
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DING 


MACHINES 


1. Model number: 


CHEMICA A.G., 
ZURICH, 
SWITZERLAND 






SOCIETY 


AVIAPLASTIQUE 


PARIS, 


PN35EG 
PN35EGA 


FRANCE 


PN 50 EG 
PN 50 EGA 













H8/AJ1 


ALPINE AG, MASCHINENFABRIK U. 
EISENGIESSERE!, AUGSBURG 2, 


GERMANY 


H35/AJ3 





2. Price (without 
extruder), $ 





3. Price (with 
extruder), $ 












































H65/AJ20> 


























4, Basic operation Extrusion Extrusion by means Extrusion 
of plunger 
5. Dry-cycling time/hr. 3600 720 720 Working cycles/min. 
12 | 7 | 5 
6. Capacity Ib. /hr. 70-160 16 20 Melting capacity of extruder 
3 kg./hr. | 30 kg./hr. | 60 kg./he. 
7. Rate-pieces/hr. 600-3600 240-600 240-600 Single or double mold 
(range): 720 (per mold) | 420 (per mold) | 300 (per mold) 
8. No. of parisons: 10 to 20 molds 1 1 ~- pe an 
9. Meld platen sizes (in.) - 6.3x4 8.65 «4 9%x54x4% | 15%x8%x7% | 25% 21%x 
12%. 
10. Movement of platens - 3.86 in. 3.86 in. By knee-levers 
8 in. 13% in. 23% in, 
opening opening opening 
11. Maximum size (in.): 5" x 13" 2.75 in. x 2.75 in. x Maximum volume of hollow body 
5 in. high 7.5 in. high 1,075 qts. 3.171 qts. 21.14 qts. 
12. Machine operation: Auto. EG - EG - Automatic 
Semi-auto. Semi-auto. 
EGA — Auto. | EGA — Auto. 
13. Slow med. No - - Normal temp. comp. air 8 atm. 
temp. control: 
14. Mold temp. range (°F.): - - ~- Depending on material temp./water cooled 
15. Blowing method: Needle Mandrel Mandrel Needle Needle Needle 
16. Postfinishing required: Yes Sawing Sawing Yes Yes Yes 
17. Overall space 78 x 56 x 75 3% =x H 3% x 2% Approx.3x2 | Approx.8x5 | Approx. 10x6 
requirement (ft.): 
18. Gross weight (ib.): 6000 EG — 360 400 ~ - - 
EGA — 390 
19. Power requirements: Blow molding: 2hp. | Compressor: | Compressor: Approx. Approx. Ca, 25 kw/hr. 
Extruder: 5-10 hp. | 2.5 hp.; heat- | 2,5 hp.; heat- | 0.75 kw/hr. 9 kw/hr. 
Heating: 4-10 kw. | ing elements: | ing elements: 
1500 w. 1900 w. 
20. Other feotures: - ~ - * in a 
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MARTIN RUDOLPH, VELBERT, GERMANY 
(REP.: NORCA MACHINERY CORP., NEW YORK 1, N.Y.) 
































Model number: B-0253 B-2 B-10 B-60 BA-60 BA-80 BA-100 BA-200 
Basic operation Extrusion 

Rate-pieces/hr. (range): 400-500 150-250 50-150 10-30 10-30 8 8 6 
No. of parisons: 1 1 1 1 1 1 1 
Mold platen sizes, in. 7x7 10 x 12 10 x 16 24 x 28 24 x 30 24x30 26 x 31 31x 3 


























Movement of platens: 


Horizontal 





Maximum size: 


16 fi. ox. | 66 #1. ox. | 2.6 gal. | 26 gal. 15 gal. 21 gal. | 26 gal. | 52 gal. 





Machine operation: 


Automatic 



















































































Blowing method: Mandrell 
Postfinishing required: No No No No No No No No 
Overall! space required, ft.: 4x4 5x4 6x6 10 x5 10 x3 10 x3 10 x3 lix4 
COVEMA, s.r.\., NORSK 
NEGRI BOSSI AND CO., | MILAN, ITALY “ia EXTRUDING, 
MILAN, ITALY (REP.: RAINVILLE TOKYO JAPAN NOTODDEN, 
co.) NORWAY 
Model number: D-220 $-120 S.C.A.E. - 
Basic operation Extrusion Extrusion Extrusion Extrusion 
Rate-pieces/hr. (range): 360-1000 120-720 350-800 180-540 | 480-720 | 1080-1680 350-800 
No. of parisons 1 - 1 1 1 1 1 
Mold platen sizes, in. 8.7 x 8.7 - ~ - - - 
Max. size: 67 fl. oz. 18 fl. oz. 4.7 in. dia. x SA x 2% x % «x 1% gel. 
9.8 in. long 11 in, 6% in. 3H in. 
Machine operation: Manual, auto.| Automatic Automatic Automatic Automatic 
Blowing method: Mandrel (2) | Mandrel (4) Mandrel - ~ - ~ 
Overall space required, ft. 10 x 10 8.2 x 6.5 - 5x9 7x6 7x6 - 
Gross weight, ib. 10,000 4000 1070 5500 4000 4000 - 
Power requirements 150 p.s.i. 150 p.s.i., 150 p.s.i. air, % hp. % hp. Y hp. - 
air, 35 8.8 1% cu. ft./min.; compr. 
cu, ft./min., | cu. ft./min., water 
7 hp. 2.5 hp. 


























NEGRI BOSSI: S-400 with 2% gal. capacity being made available. Machine details on two models listed above: D220: 2.362 in. 
screw, variable speed, intermittent; $-120: 1.18 in. screw, 2.5 hp., variable speed, intermittent. 


COVEMA: Dry cycling time/hr.: 4800; capacity: 20-65 !b./hr.; horizontal moving platens; 1% or 24% in. screws; variable 
speeds available. Electricaliy heated, continuous operation 4 and 8 hp. motors. 


KATO SEISAKUSHO: 4-mold model has 15-17 Ib./hr. capacity; 6-mold model has 10-12 Ib./hr. capacity. On the 2-mold model: 
2 in. screw, 4 step variable, 10 hp., electrically heated. On the 4-mold model: 2 in. screw, 4 speed variable, 3 hp., 
electrically heated. On the 6mold model: 1-3/4 in. screw, 2 hp., 4 speed variable, electrically heated. 


NORSK: 2% in. extruder required, continuous operation. 
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ADDITIONAL SUPPLIERS 


INJECTION MOLDING MACHINES 


ACME MACHINERY MFG. CO., INC., Yonkers, N.Y. — “‘... distribute De Mattia 4/6 and 12/16 oz, 
injection molding machines.’’ 


COSTRUZIONI MECCANICHE s.r.1., Bresso (Milan), Italy (World dist.: COVEMA, Milan, Italy) — 
**.., make available the G.B.F. Plastiniector in 2, 4, 6, 11, and 18 oz. capacities. Preplasticizers . . . fast 
injection speed... automatic operation cycle regulated by timers and continuously controlled... hourly 
; plasticizing capacity for the 2 oz. machine is 20 Ib.; for the 4 oz., 30 Ib.; for the 6 oz., 49 1b.; for the 

11 oz., 88 Ib.; for the 18 oz., 145 pounds.”’ 
DANIELS, T. H. & J., Gloucestershire, England — “‘... also supply injection molding machines.’’ 


FERNHOLTZ MACHINERY CO., Los Angeles, Calif. — ‘‘... hydraulic injection molding machines 
. » -die separation stroke 25 in. maximum, 6 in. minimum. . . clamping stroke adjustable 0 to 20 in.... 
injection pressure, 2,000 p.s.i... . plasticizing capacity, 75 1b./hour.’’ 


JOHNSON MACHINERY CO., Newark 5, N. J. — “‘... distributors of injection molding machines,’’ 3 
KATO SEISAKUSHO CO., LTD., Tokyo, Japan — “‘... supply injection molding machines.’’ 
RAINVILLE CO., INC., THE, Garden City, N. Y. — ‘‘... distribute injection molding machines.’’ 


SHAW, FRANCIS, & CO., LTD., Manchester, England — “‘... also manufacture a small! type injection 
molding machine.’’ 





































COMPRESSION MOLDING MACHINES 


ADAMSON UNITED CO., SUBSIDIARY OF UNITED ENGINEERING AND FOUNDRY CO., Akron, Ohio 
— “,..designers and builders of all sizes of compression and transfer molding presses from 50 tons up.”’ 


BECKER & VAN HULLEN, Krefeld, West Germany — ‘‘... manufacture a complete line of platen s 
presses, forming presses, reinforced plastics presses, laboratory presses, and hydraulic injection molding 
machines. Also make available an automatic press installation of any dimension and pressure capacities 
with loader and unloader for the manufacture of plastics laminates.’’ 


BOLLING, STEWART & CO., INC., Cleveland, Ohio — ‘‘...major manufacturer of hydraulic presses 
that cover a wide range of stroke and ram sizes and pressure ratings. Presses include: rod type, full ring 
type, and slabside type. Presses can be converted to transfer molding or compression molding and can 
be built with a “‘T’’ slot platen on which the molds are bolted or can be equipped with steam platens 
or electrically heated platens by which heat is transferred directly to molds. Basically, the company 
range is from 50 to 2000 tons pressure and a size range from 12 by 12 in. to 50 by 100 inches. Pumps 
are built as side equipment and are made available so that the press can vary its closing speed from 
15 in. per minute up to 300 in. per minute, if necessary.’’ 


DANLY MACHINE SPECIALTIES, INC., Chicago, Ill. — ‘'...Hydraulic presses for processing : 
plastics. Capacities from 25 to 500 tons; platen sizes: 18 by 18 in. to 144 by 96 inch. Up-acting or 
down-acting; single or multiple-platens; single or multiple cylinders; heated platens. Special con- : 
trols and accessories are available.’’ ‘ 


JOHNSON MACHINERY CO., Newark, N. J. — “‘... distributors of hydraulic presses.” 


KNUTH ENGINEERING CO., Chicago, Ill. — **... supplies the K&K laboratory press... when hot and 
cold plates have been added to the press, it can be used for laminating and forming plastics...has been 
adopted by fabricators for research and development or for small pilot runs for testing purposes. Specifi- 
cations: width —8 in.; depth —8 in. (front to back); height (high setting) — 16 in.; height (low setting)— 12 
in.; lift (piston travel)—7 in.; rated pressure—6000 Ib.; gage (round dial, 200 Ib. intervals)— 10,000 
pounds.’’ 
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LAKE ERIE MACHINERY CORP., Kenmore, N. Y. — “*... custom build large compression machines.”’ 


LAWTON, C. A., THE, De Pere, Wis. — “‘... reinforced plastics molding press... hydraulic compres- 
sion and transfer press... C-frame... air hydraulic... metal draw.” | 


LODGE & SHIPLEY CO., THE, Cincinnati 25, Ohio — ‘*... supply Columbia compression molding 
presses engineered for a particular job and built of standard components to provide a custom unit. Typical ' 
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range of specifications; platen sizes —from 12 by 12 in. to 36 by 36 in.; ram diameter—from 10 to 18 in.; 


total pressure — from 100 to 300 ton; closing speed — from 68 to 90 in./min.; compression speed —from 1.8 
to 5.9 in./min.; opening speed — from 60 to 75 in./minute.”’ 


M & N HYDRAULIC PRESS CO., Clifton, N. J. — “... supply a line of hydraulic molding presses 
(column type) in a wide range of sizes. Typical range of specifications; capacity —from 25 to 300 tons; 
stroke (max., power return) — from 8 to 12 in.; stroke (max., gravity)—from 8 to 12 in.; speed (IPM up, ap- 
prox.)—from 23 to 60; press at full load (approx.)—from 1% to 12 in.; operating pressure — from 2500 to 
3000 p.s.i.; platen size —from 12 by 12 in. to 14 by 30 in.; daylight (minimum) — from 8 to 30 in.; daylight 
adjustment (INS.)—from 10 to 18 inches. Hand-operated, semi-automatic, and fully automatic controls... 
special ‘‘V’’ packed ram... available with power or gravity return platen... pressure regulator... adjust- 


able crown... single or multiple platens... rapid speed advance stroke with adjustable automatic slow- 
down.’’ 


NEW ENGLAND BUTT CO., Div. of Wanskuck Co., Providence, R.I. — “*... automatic rotary plastic 


molding presses... 10- or 30-station machines... fully automatic compression molding... hopper feed (the 
supply rotates)... adjustable production cycle... adjustable temperature in mold holders.”’ 


RAINVILLE CO., INC., THE, Garden City, N.Y. — “...distribute compression molding presses.’’ 


RELIABLE RUBBER AND PLASTIC MACHINERY CO., North Bergen, N. J. — “*... engineering, 
rebuilding, and manufacturing of presses.’’ 


TACCONE CORP., North East, P.a — ‘‘... Reinforced plastics molding presses, either up- 


acting or down-acting, designed and built to specifications. Can be furnished either with or without 
hydraulic systems for compression or transfer molding.’’ 


VERSON ALLSTEEL PRESS CO., Chicago, Ill. — “*... manufacturers of specialized equipment in 
large tonnage capacities, engineered for the job requirements.”’ 


WOOD, R. D., CO., Philadelphia, Pa. — ‘‘... manufacturers of special compression and transfer 
molding presses to order.’’ 


SHEET FORMING MACHINES 


VERN EMERY CO., Sun Valley, Calif. — ‘‘... vacuum forming machine engineered and produced 
to customer specifications and capable of forming sheets 1/4 in. by 54 in. by 72 in., with sandwich 
heaters. Drape stroke of 22 in.; plug assist of 20 inches. Machine can be operated manually or auto-_ 
matic and has an interlocking safety mechanism. Other equipment engineered to customer specifications.”’ 


EXTRUDING MACHINES 


ACME MACHINERY MFG. CO., INC., Yonkers, N. Y. — “‘... distribute Negri Bossi extruding machines 
with American controls.’’ 


BAKER PERKINS, INC., Saginaw, Mich. — ‘*... manufacture a specialized small auxiliary extruder 
for use with continuous Ko-Kneader mixers.”’ 


BERSTORFF, HERMANN, MASCHINENBAU, Hannover, Germany — ‘‘... Type K200 extruder with 
laminating unit for laminating plastics to paper, textiles, and plastics films... high working speeds (about 
110 yd./min. in widths up to 78 inches).’’ 


CHANDLER EQUIPMENT CO., Anaheim, Calif. — ‘‘. .. self-contained extruders completely wired with 
motor, motor starter, and all electrical components. ’’ 


ESSEX PLASTIC MACHINERY CO., Beverly, Mass. — ‘*...custom makes extruding machines of 


2%, 34, 44, and 6 in. screw diameters; available in any L/D ratio length, with vented barrels. Specialize 
in compact models for any extrusion job. Special equipment to order.”’ 


KATO SEISAKUSHO CO., LTD., Tokyo, Japan — ‘‘... supply line of extruders of 42, 50, 64, and 
75 mm."’ 


KLEINEWEFERS, JOH., SOHNE MASCHINENFABRIK, Krefeld, Germany — ‘*... complete installa- 
tions for the production of rigid PVC tubes, cable coverings, inflated tubes, foils, and plates.’’ 
OBERLIKON PLASTICS LTD., Stans/N.W., Switzerland — ‘‘...four-head extrusion plant, VK 1-4, 
for production of lay flat tubing, flat film, and profiles. Extrusion coating plant, PL 100, using a verti- 
cally mounted 4-in. extruder, for coating substrates with thermoplastics in widths from 16 to 40 inches.”’ 
RAINVILLE CO., INC., THE, Garden City, N. Y. — ‘‘... distribute extruding machines. ”’ 
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REED-PRENTICE DIV., PACKAGE MACHINERY CO., E. Longmeadow, Mass. 


RELIABLE RUBBER AND PLASTICS MACHINERY ©O., North Bergen, N. J. — ‘‘... engineering, 
rebuilding, and manufacturing of extruders.’’ 


THERMOPLASTIC EQUIPMENT CORP., Stirling, N. J. — ‘*... vertical extruders for two color 
application...can be used by itself or in tandem with standard extruders for jobs where contrasting 
color effect is desirable.’’ 


BLOW MOLDING MACHINES 


AMES PLASTIC MACHINERY CORP., DIV. OF AMES SPOT WELDER CO., INC., Rego Park, 
N. Y. — “*... manufacturers of blow molding machines and equipment: rotary, high-speed, and standard.”’ 


ATLAS MACHINE & TOOL CORP., East Rutherford, N. J. — ‘‘...manufacture two models of 
blow molding machines. Atlas Junior is a compact, fully hydraulic, automatic 2-station machine with 
a platen size of 12 by 18 in. and a working area of 12 by 12 inches. It operates on a 1-sec. dry cycle 
with a 6ton clamping pressure. The Atlas Senior is a fully hydraulic automatic 2-station machine with 
a platen size of 24 by 32 in. and a working area of 24 by 24 inches. It operates on a 1-7/10-sec. dry 
cycle with a 24-ton clamping pressure. For both models, platens are guided on hardened and ground 
tie rods with linear reciprocating ball bearings for fingertip movement. Also for both models, hydrau- 
lically operated manifold and accumulator are available and water and air manifolds are standard parts 
of the machine.”’ 


BERLINER KUNSTOFFE, VERARBEITUNG (BEKUM), Berlin-Lankwitz, Germany 
BERSTOFF, HERMAN, MASCHINENBAU-ANSTALT, Hannover-Kleefeid, Germany 
DOLFISCO, S. P. R. L., Brussels, Belgium 

LAVAROZIONE MATERIE PLASTICHE, Turin, Italy 


MATSUDA MFG. CO., LTD., Tokyo, Japan — “... build five models of blow molding machines: 


BME-50; SBM-30; BM-6; BM-1; and SBM-1. All five are extrusion type models and can be adapted to 
operate manually, semi-automatically, or automatically. Platen size for the BME-50 is 8% by 10% in.; 
for the SBM-30, 7 by 7% in.; for the SBM-1, 4 by 4 inches. Power requirements are as follows: BME-50, 
2 in. screw, 5 hp. motor; SBM-30, 1% in. screw, 2 hp. motor; BM-6, 5 in. ram, 9 in. stroke, 5 hp. pump, 
1000 p.s.i., 35 gals./min.; BM-1, 3 in. ram, 6 in. stroke, 3 hp. pump, 1000 p.s.i., 22 gals./min.; SBM-1, 
5 in. ram, 8 in. stroke, 2 hp. motor.’’ 


NETSTAL AG., MASCHINENFABRIK AND GEIESSEREI, Netstal/Gi, Switzerland 


QUALITY MACHINE CO., Bronx, N. Y. — ‘‘. . .Model No. 100 (complete with extruder). .2 stations 
complete with manifold and dual head flow valve, 2 air-operated clamp assemblies with 2% in., 20:1 
ratio extruder; 15 hp. U.S. Vari-drive motor, capable of producing a minimum of 120 lb. of polyethylene 
per hour. Can produce molded pieces up to 50 in. in length and 9-3/4 in, diameter with a platen-to- 
platen daylight opening of 23 inches. . . molding mechanism closes with 4000 p.s.i.. . . . speed mechan- 
ism will dry cycle 2500 pieces/hour. . . platen size is 10 by 18 in. by 1 in. thick. Unit is air-powered 
throughout and can be operated automatically or manually. Heating panel consists of a panel offering 
choice of West or Wheelco No. 270 instruments.’’ 


E. SHIPTON & CO. LTD., Middlesex, England 
THERMOPLASTICS INDUSTRY ©O., LTD., Tokyo, Japan 


WATSON-STILLMAN PRESS DIV., FARREL-BIRMINGHAM CO., INC., Rochester, N. Y. — “‘...to 
make available an injection type blow molding machine.”’ 


WILLIAMS-WHITE & CO., Moline, Ill. — ‘*...new blow molding machine with double-die action 
capable of producing plastics containers up to 55-gal. capacities.’’ 


FOR NAMES AND ADDRESSES OF COMPANIES LISTED AND FOR COMPLETE RUNDOWN OF MANU- 
FACTURERS AND DISTRIBUTORS OF THE VARIOUS PROCESSING UNITS COVERED, SEE THE 
DIRECTORY INDEX, p. 1162. 
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EQUIPMENT FOR COATING 


The art of coating may be defined 
as the controlled application of a 
mobile, film-forming material to a 
web or sheet. Thus, coatings may 
be applied at a plastic calender, 
at an extrusion unit, or by use of a 
paint brush. The equipment used 
can be divided into the type which 
premeters the coating prior to ap- 
plication to the web, and the type 
which applies an excess of coating 
and then removes a portion. 

The premetered coating proc- 
esses may be separated as fol- 
lows: a) calender coating; b) 
extrusion coating; c) kiss-roll 
coating; d) reverse-roll coating; e) 
spray coating; f) engraved-roll or 
gravure coating; and g) casting. 
*Sales mgr., John Waldron Corp., Subs., Mid- 


land-Ross Corp., Box 791, New Bruns- 
wick, } 


The postmetered coatings may 
be classified as follows: a) knife 
scraper, either floating, on roll, 
on blanket, or opposed knives; b) 
squeeze- or pressure-roll meter- 
ing; and, c) air-blade metering. 

Following any of the coating 
processes, there are auxiliary sur- 
face treatments to improve the 
uniformity of the coated finish 
and to remove coating irregulari- 
ties. These may be noted as fol- 
lows: a) flexible trowel or 
smoothing blade; b) brushes, 
either rotating or oscillating; and 
c) spinning smoothing rolls. 


Premetered coatings 
Calender coating: In this proc- 


ess, the web to be coated may be 
passed through the bottom nip of 


FOUR ROLL HOT PLASTIC CALENDER 
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Coating by four-roll system of post-calender lamination 


By D. G. HIGGINS* 


the calender-roll stack to receive 
the plastic coating either with or 
without final coating metering at 
this nip. The alternate process of 
calender coating is actually a 
post-calender type of lamination 
handled at auxiliary pressure 
rolls. 

Extrusion coating: Melted ther- 
moplastic resin is extruded 
through a slit die into the nip of a 
pair of cooling and laminating 
rolls with a web of paper, foil, or 
plastic, etc. The width of die 
opening, and the speed of the 
laminating nip, control the thick- 
ness of coating. 

Kiss-roll coating: This roll ar- 
rangement carries a metered film 
of coating to the web; at the line 
of web contact it is split with part 








Kiss-roll coating 





Extrusion coating of hot film on backing web 
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Reverse-roll coating 
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Stretch-lamination is an extension of coating by extrusion-lamination 


Knife-over-roll coater has knife (top) to remove exces: material 








remaining on the roll, the remain- 
der adhering to the web. 

Reverse-roll coating: This is the 
most versatile of all coating units. 
The coating is premetered be- 
tween rolls and then wiped off on 
the web. The amount of coating 
is controlled by the metering gap 
and also by the speed of rotation 
with which the coating roll will 
revolve. 

Spray coating: Spray coatings 
on continuous webs are usually 
applied by a set of reciprocating 
spray nozzles travelling laterally 
across the web as it moves. An 
alternate spray pattern on the 
moving web is sometimes accom- 
plished by moving the spray noz- 
zles in a circular path directly 
above the web of material as it 
travels along. 

Engraved-roll or gravure coat- 
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ing: In this process, the amount 
of coating applied to the web is 
metered by the depth of the over- 
all engraved pattern in a print roll. 
This process is frequently modi- 
fied by interposing a resilient roll 
between the engraved roll and the 
web. This is an offset roll and 
tends to obliterate any engraving 
pattern in the coated surface. 

Cast coating: This is the newest 
and most promising coating proc- 
ess. The preferred design of a cast 
coating line has an endless stain- 
less steel belt on which is de- 
posited a metered amount of a 
coating such as plastisol or organ- 
osol. Application of the coating is 
preferably made by a reverse roll 
unit to insure uniformity and 
freedom from coating scratches. 
The web to be coated is applied 
lightly to the coated metal belt, 


which then travels through the 
fusing oven. After cooling, the 
web plus coating is stripped from 
the belt. The fusing may be ac- 
complished by heating the under- 
side of the belt so the web above 
is not overheated or scorched. 
This process permits any web to 
be used, no matter how open in 
construction or how “stretchy.” A 
continuous flat coating can be ob- 
tained in thicknesses of only 2 or 
3 mils. 


Postmetered coatings 

Knife scraper: The excess coat- 
ing may be removed from a web 
by moving it under a coating 
knife of suitable edge contour. 
The tension of the web against 
the knife may be maintained by 
pull on the web, or it may be sup- 
ported by an endless rubber 
blanket or roll to minimize the 
tension. Alternately, the web 
may be supported against the 
knife by an opposing knife edge 
for two-side coating. 

Squeeze- or pressure-roll me- 
tering: Squeeze- or pressure-roll 
metering of the coating is accom- 
plished by passing the web plus 
coating between opposed rolls. 
The rolls may be precision sized 
and fixed at a measured gap. Al- 
ternately, one or both of the rolls 
may be of resilient construction 
and operated by pressure against 
the web. 

Air-blade metering: Air-blade 
metering of the coating on a web 
is the simple expedient of blow- 
ing off the excess as the web 
travels under a flat jet of air; 
control of the metering effect is 
accomplished by regulating the 
air pressure, angle of impinge- 
ment, and distance of the nozzle 
from the web surface. 


Surface treatment 


To improve the surface of a 
coated web before it enters the 
drying zone or oven, there are 
three principal treatments: 

1) By moving the web under a 
flexible blade of steel, rubber, 
etc., the coating can be smoothed 
and, in the case of textiles, an im- 
proved bridging effect may be 
obtained. 

2) The use of reciprocating 
brushes to improve the uniform- 
ity of coating coverage is a fre- 
quent procedure in the applica- 
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tion of water-system coatings on 
board and on paper webs. 

3) Spinning smoothing rolls 
operating against the web travel 
are useful to smooth relatively 
low-viscosity coatings. 

In the ever-changing field of 
plastics applications, it is not 
possible to review all the innova- 
tions and combinations of coating 


EQUIPMENT FOR CALENDERING 


Jn calendering plastics film and 
sheeting, the degree of quality and 
economy obtained depends largely 
on the amount of careful planning 
entering into the design of the 
complete calender train. Material 
should flow from resin storage 
through the processing operations 
to packaged rolls of finished goods 
with a minimum of human effort. 
The size of related train compo- 
nents, e.g., mixers and mills, con- 
veyors, calendering rolls, etc., 
should be in proportion both to 
production requirements and to 
each other, so that they will be 
used at their maximum rate of 
output. 

Primarily, the process of calen- 
dering is used to form plastics 
material into a continuous sheet 
with controlled thickness and sur- 
face finish. This operation is per- 
formed between two or more 
pairs of rotating beams called 
rolls. Each roll pair constitutes a 
rotating die through which the 
material is either drawn or ex- 
truded, or both. 

The initial step in the calen- 
dering operation is the mixing of 
the resin. Various types of inten- 
sive mixers and mills are avail- 
*Assistant Div. Engineer, Mill and Calender 


Div., Farrel-Birmingham Co., Inc., Ansonia, 
Conn 


References were prepared by the editors. 


Banbury Mixers 















































techniques that are employed. 
The technology of handling non- 
woven webs, for example, has 
provided suction metering of im- 
pregnated coatings. The process- 
ing of nylon tire-cord reinforce- 
ment has provided a beater-bar 
control of the amount of coating 
on a web. Materials applied or 
coated on webs by static attrac- 


able that can be arranged to suit 
specific production requirements. 

The tower-type of preblending 
arrangement, for example, is one 
that requires a minimum of ma- 
terial handling. Resin is blown 
through piping, or elevated in 
bags to high storage bins. It drops 
from the bins onto shaking 
screens, flows by gravity through 
sifters and into traveling weigh 
hoppers which feed the blenders, 
and from the blenders pours into 
weigh-hoppers located directly 
above a Banbury mixer hopper 
door. 

If both film and sheeting are 
to be produced with the same 
calender train, good results can 
be obtained by using a setup such 
as is shown in Fig. 1, below. In 
this arrangement, two 3A Ban- 
burys are installed with the hop- 
pers facing each other. One op- 
erator can thus control beth units 
for producing thick-gage sheet- 
ing, and a single unit can be used 
at maximum capacity for the 
thin-gage films. 

For producing a wide range of 
finished gages, two mills should 
be used. One of these mills should 
be mounted directly under a 
Banbury. The second should be 
opposite the first, so that the ad- 


tion provide another interesting 
chapter in this story. Some of the 
newer techniques evolved to 
handle hot-melt coatings in liquid 
and in powder form are pointing 
to new horizons in coating. The 
simple expedient of stretch-lami- 
nation (an extension of extrusion- 
lamination) is opening new pos- 
sibilities for plastics coatings. 


By KENDRICK J. GOOCH* 


justing screws are on adjacent 
sides and one operator can con- 
trol both mills. Material is car- 
ried by strip-feed conveyor (a 
narrow, flat-belt, hugger-type 
unit) from the first mill to the 
second, and then to the calender 
feed bank. The calender can also 
be supplied directly from the first 
mill. 


Metal detection 


In setting up calendering equip- 
ment, it is important that pro- 
visions be made to keep metal- 
contaminated material from being 
fed into the calender where it 
would mark up the calender rolls. 

When using the strip-feed con- 
veyors described above, small- 
gap, sensitive metal detectors 
should be installed. Strip-feed 
conveyors can also be designed to 
cut out and automatically discard 
a length of material containing a 
metal particle, with a minimum 
of lost feed to the calender. This 
is essential for high-speed cal- 
endering. 

A more positive means of metal 
elimination is obtained by using 
an extruder with a strainer-type 
head. This method is relatively 
expensive, since a large unit hav- 
ing an adjustable-speed drive, 


Fig. 1: Calendering set-up for making both film and sheeting with the same cal- 
ender train is shown using two Banburys with facing hoppers 
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PRODUCTION EQUIPMENT 
USING VINYL PLASTISOLS 
AND FOAMS 


MOLDING 





ROTATIONAL CASTING 
SLUSH MOLDING 





CONVEY ORIZED 
BATCH OPERATION 


DIPPING 





SPRAY COATING... 
LAMINATING FILMS 


OVENS © AUXILIARY EQUIPMENT 
FILLING © COOLING ¢ HANDLING 
CLEANING, 5 STAGE SYSTEMS 


DEVELOPMENT WORK ON 
NEW METHODS, NEW APPLICATIONS 
AND NEW MATERIALS 


E. B. BLUE COMPANY 


651 Connecticut Ave. @ South Norwalk, Conn. 


Slush molding machine being fabricated 
in our plant. 











Chandler Extruders 


Completely Self-Contained 


Chandler extruders are completely 
wired with motor, motor starter and 
all electrical components—ready to 


extrude—simply plug it in. Used 


successfully for: 

i Pipe and tubing 
Film 

i Shape extrusions 
i Blow molding 
i@ Wire and cable 





Chandler also builds a complete line of auxiliary equipment—now widely used for 


wire coating, pipe extrusion, shape extrusion, etc. Write for complete information 
and prices. 


Telephone: KEystone 5-4214 


Chandler Equipment Engineering Co. 


1753 SO. ZEYN STREET ANAHEIM, CALIFORNIA 
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synchronized with the calender 
speed, is required. However, the 
strainer removes all solid parti- 
cles, not just metallic objects. 
This added protection more than 
offsets the higher initial cost 
when surface finish is important. 


Calendering rolls 

The latest trend in plastics 
calendering is toward calenders 
designed for higher roll tempera- 
tures, greater roll separating 
forces, and a wider range of avail- 
able friction ratios. 

Several types of roll arrange- 
ments are available for selection, 
based on ease in threading, ac- 
cessibility of the rolls, and gen- 
eral convenience for a particular 
operation. The “Z” and the in- 
verted-“L” arrangements are 
standard in the industry. A recent 
development is the inclined “Z” 
which provides a clear and short 
path for material travel, permits 
easy accessibility for coating fab- 
rics, and enables the embosser or 
other attachment to be placed 
close to the pickoff roll. The 
calender shown in Fig. 1 has the 
feature of crossed-axes on the 
No. 4 roll together with the ad- 
vantage of taking the material 
from the No. 3 roll instead of the 
No. 4 roll. 

Few plastics calenders are de- 
signed to make only a single size 
of sheeting from a single stock. 
Usually, maximum flexibility is 
desired so that thin films and 
heavy sheeting can be produced 
to satisfy changing market re- 
quirements. This, in turn, means 
the rolls will be subjected to a 
wide range of separating forces. 
These forces bend the rolls, 
changing the shape of the aper- 
ture between them. If some com- 
pensation for this bending were 
not made, the sheet thickness 
would vary considerably over its 
width. To keep the sheet flat, two 
techniques of compensation are 
used. In one—roll-bending—an 
opposing bending moment is ap- 
plied to the rolls. In the other— 
roll-crossing—one roll axis is 
crossed slightly with respect to 
the other by causing it to pivot 
about its midpoint of length. Both 
roll-crossing and roll-bending de- 
vices are now available for in- 
stallation on existing calenders. 

Several calenders recently built 
are equipped with individual 
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motor drive for each roll. This is 
accomplished either by connect- 
ing each roll directly to a gear- 
motor through a universal spin- 
dle, or by using a semi-uni-drive 
between the gear motors and the 
spindles. Both of these arrange- 
ments provide a wide range of 
roll friction ratios, which is ad- 
vantageous for the newer types 
of plastics compounds. Since 
these compounds require high 
power at slow speeds, calenders 
should be driven by motors hav- 
ing a low base speed. Such mo- 
tors have been designed for cal- 
endering rates up to 100 yd./ 
minute. 

Material coming from the cal- 
ender should have a reverse wrap- 
around closely spaced carrier 
rolls to prevent pull-down in 
width. Free-turning rolls with 
spindles driven to eliminate fric- 
tion are required near the cal- 
ender. 


The recent trend in_ post- 
calender embossers is toward 
double or turret-type units in 


order to provide a quick change 
of pattern. The type of embosser 
required depends on the emboss- 
ing pressure and whether or not 
the rubber roll, as well as the 
embossing roll, must be fre- 
quently changed. High-pressure 
embossing at top calender speeds 
requires a heavy-duty driving 
motor. 

Cooling rolls are usually driven 
in groups of three for best speed 
control. The number required de- 
pends on the heat to be re- 
moved, and this is proportional 
to the sheet thickness and pro- 
duction rate. Slow-speed film 
calenders may have only three 
cooling rolls; high-speed sheeting 
calenders will have nine or more. 

Many calenders now have two- 
speed, motorized roll adjustment 
with the low speed designed for 
use with automatic gaging. Beta- 
ray gaging equipment has now 
been designed to control not only 
the logitudinal and edge gage, 
but also the entire profile. In 
automatic profile control, the 
beta-ray gage governs the roll- 
crossing or roll-bending equip- 
ment. 

The type of winder is 
determined by 


usually 
the gage of ma- 
terial of primary interest. Film 
tensions are readily controlled on 
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ASSISTANCE IN THE FOLLOWING BROAD AREAS: 
© Compression and Transfer Molding 

© Vacuum Impregnation and Potting 

® Encapsulation 

© Vacuum Metallizing 

® Relay Drying and Filling 
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Little Giant Injection 





ne Press — Pneumatic 


Check the “Big Giant” features 
Automatic Cycle Speed—50 to 500 p/h 
Automatic Cylinder Heat Control: + 1° 
Automatic Mold Heat Control: + 1° 
Automatic Hopper—For Accurate Feeding 
Automatic Nozzle Shut-Off Valve 


Automatic Ejection of Molded Items 


1/3-Ounce Capacity C 





pl tely Aut. +i 


Semi-skilled operator can set up 
and operate press in 30 min- 
utes . . . press operates on 100 


psi line pressure . . 
required 20” x 30”. 


. floor space 


Simplomatic Mfg. Co. 


Dept. MPE-60, 4416 W. Chicago Avenue Chicago 51, Ill., U.S.A. 
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molding, embossing, polishing, laminating... 








R. D. Wood Hydraulic Presses are designed to meet the many 
exacting demands of modern plastic product manufacturing. 


Accurate and uniform heat-pressure distribution of R. D. Wood 
Presses provides high product uniformity under mass produc- 
tion conditions. Full production speeds and economies are 
assured by automatic and semi-automatic pressure controls, 
blow down, heating and cooling units; central and self-con- 
tained hydraulic systems; special platen arrangements and 
many other features. 


R. D. Wood Presses are available in a wide range of models and 
capacities for many production requirements. 


Before you buy, consult R. D. Wood Company. Write today 
for details of our full line of Hydraulic Presses and Equipment. 


R. DBD. WOOD COMPANY 


PUBLIC LEDGER BUILDING e PHILADELPHIA 5, PENNSYLVANIA 





Representatives in Principal Cities 


Biff oséBeQ 


Makers of Hydraulic Presses and Vaives Fire Hydrants Cast-iron Pipe Gate Vaives Gas Producers Accumulators 
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a surface-type winder. Large rolls 
of sheeting may be better handled 
on a two-arm center winder. For 
both types, the material should 
be cut off and started on the new 
roll as automatically as possible. 
Winders for coated fabric must 
have special cutters in order to 
cut through both plastics and 
fabric without reducing the cal- 
ender speed. 

Drilled rolls and _ circulating 
liquid temperature controls are an 
accepted part of almost all plas- 
tics calender installations. Now, 
mills, and in some instances Ban- 
bury mixers, are also being con- 
trolled in temperature by similar 
systems. 


References 

“Designing better calenders,” 
by Kendrick J. Gooch, MopERN 
pLastics 34, 165 (Mar. 1957). 

“Roll bending,” by M. Jukich, 
MODERN PLASTICS 33, (Apr. 1956). 

“Thickness control by beta 
gages,” by Gilbert Corwin, mop- 
ERN PLASTICS 32, 104 (Mar. 1955). 


EQUIPMENT FOR 
HEAT-SEALING 


By M. S. ABRAHAM* 


Standard heat-sealing machines 
consist basically of two parts: a 
high frequency generator and a 
sealing press. The generator is 
like a radio transmitter in that it 
converts the standard 60 cycle 
current into high frequency. 

The generators are manufac- 
tured in various sizes starting 
with a power output of % kw., up 
to 100 kw. The most common 
sizes in use are 3, 5, 8, and 10 kw. 
The size of the generator is deter- 
mined by two factors: the sealing 
area and thickness of material. 
Table I, p. 1010, shows the neces- 
sary power for a %¢ in. wide seal 
in different thicknesses of ma- 
terials. 

The actual working part on a 
heat-sealing machine is the press. 
Presses are also made in different 
sizes, depending on individual re- 
quirements. The press has to be 
sturdily built with a wide ram and 
adjustable gibs. The part of the 





* Gen mgr., Cosmos Electronic Machine Corp., 
656 Broadway, New York 12 N. Y. 
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press. where the die is to be 
mounted is called a platen and has 
to be absolutely level with the 
working bed. It is sometimes 
necessary to readjust this level. 
A good press should be so con- 
structed that it has level adjust- 
ments on the platen and on the 
working bed. Presses are operated 
This has 
proved to be a more practical and 
economical method of operation 
than either hydraulic or motor 
drives. 


by compressed air. 


Accessory equipment 


Almost every heat-sealing ma- 
chine manufactured today is 
equipped with an arc eliminator. 
The arc eliminator prevents dam- 
age to the die in case arcing oc- 
This is sometimes 
unavoidable due to air space be- 
tween the die and the plastics 
(press not level) or to foreign 
particles which sometimes settle 


curs. arcing 


on the plastic material and create 
arc-forming air gaps. 

Another important factor is 
safety. The heat should 
have a safety device which makes 
it impossible for the operator to 
get his hand between the elec- 
trodes during operation. 

Some heat-sealing machines are 
equipped with a radiant heater! 
which is located between the 
platen and the heat-sealing die. 
By heating the die to a certain 
temperature, additional sealing 
power can be created in many in- 
stances and arcs and sparks may 
be minimized. The radiant heater 
is a necessity for making ap- 
pliqués. 

The heat-sealing dies or elec- 
trodes are shaped to the exact 


sealer 


form of the item to be sealed. 
These dies are made of brass 
rules. In common use are the 


tear-seal dies, which consist of a 
sealing and cutting edge. This 
cutting edge precuts, in the same 
heat-sealing operation, the fin- 
ished seal. The overflow is torn 
off very easily, leaving a finished 
edge. In many cases, the sealing 
edge of the die is engraved in 
various designs which reproduces 
the same pattern on the edge of 
the plastic item. 

There are many firms that spe- 
cialize in the manufacturing of 
heat-sealing dies. A kit now on 


1 Patent of Cosmos Electronic Machine Corp. 
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“special-purpose > 
see R. D. WOOD 
- hydraulic presses ~ 
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a full line of hydraulic presses 
and equipment for modern plastic 


product manufacturing 






a. 1327-ton multiple-opening, duplex cylinder type hydraulic 
platen press for the manufacture of molded brake lining and 
similar products. 

b. 880-ton multiple-opening platen press designed for polishing 
and laminating plastic sheets. The complete ten-opening sheet 
production unit includes a twenty-opening loading and unload- 
ing elevator. 

c. 500-ton multiple-opening platen press designed for embossing 
and polishing operations in the plastics industries. 





. . . heating platens in a wide range of sizes precision made for 
exacting work in the processing of all types of plastic products. 





...@ complete line of hydraulic 
valves especially designed for high 
pressure circuits. 


... hydraulic power systems de- 
signed and built in all types of 
direct pumping hydraulic power 
units and pressure storing accumu- 
lator systems. 


Write today for detailed informa- 
tion on R. D. Wood's full line of 
Hydraulic Presses and Equipment. 


R. D. WOOD COMPANY 


PUBLIC LEDGER BUILDING @ PHILADELPHIA 5, PENNSYLVANIA 








Representatives in Principal Cities 
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the market contains all necessary 
tools for making heat-sealing dies. 


Operating techniques 
Basically, all virgin vinyl film, 
no matter how thick, can be heat- 
sealed. In recent years, plastics 
films have appeared on the market 
incorporating a percentage of re- 
processed vinyl. Some of these 
films can be sealed with excellent 
results while with others some 
difficulties arise. For this reason, 
it is advisable to make sealing 
tests before going into production 












EQUIPMENT FOR 
MONOFILAMENT 
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TABLE |: Sealing power required 
for 1/16 in. wide seal’ 
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3 50 85 110 

5 80 135 160 

8 125 245 290 

10 150 250 330 


1 These figures may vary with quality of the 
film and physical size of the die. 










POLYETHYLENE 
BLOWING EQUIPMENT 


with any material made of re- 
processed vinyl. 

The actual operation of a heat- 
sealing machine is very simple. 
A loading tray which should ex- 
actly match the outline of the 
sealing die is mounted on the 
working bed of the press. The 
plastic to be sealed is placed into 
the loading tray. The operator 
pushes two buttons simultane- 
ously, which starts the following 
automatic sealing cycle: 

The ram with the attached die 
comes down, the power goes on, 
the power stays on for the neces- 
sary sealing time, the power goes 
off, the ram goes up. This cycle 
usually takes 2 to 4 seconds. 

The loading usually takes much 
more time than the sealing opera- 
tion. For this reason, it is advis- 
able to work with removable 

(Continued on p. 1015) 
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EQUIPMENT 





EQUIPMENT FOR THE 
MANUFACTURE OF 
BLINDS AND  PRO- 
FILES IN GENERAL 
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PVC BLOWING 
EQUIPMENT 
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And Now... 


With this outstanding new KAUTEX Two-in-One Blowing 


Automat, it has be me possible to biow art es made of 
polyethylene f tw Cor more) different colors or of high 
and w density in one single operation automatically. The 
ne of the seam may be straight (see toy-boat) or of any 
patterr se€ toy-automobdbile).in any ase, the seam is clean 
well fixe it certainly does not take great imagination 
t ee the many possibilities buried in this revolutionary 
ew es 
Write now for thorough information! It pays to ask KAUTEX 


problems and your ideas are dealing with 


KAUTEX will help you gladly 
Manufacturers of blowing equipment for articles up to 


Sx x 2 feet 


KAUTEX is the leader in the plastics blowing tield 


Two-Color Blowing 


in 
One 


Operation 
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HANGELAR UBER 
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GERMANY CWEST) 








Autonomous and automatic COVEMA srl. 


injection moulding machines Milano/\taly—Via Fontana 1 
with dynamic preplasticising 


Tel. 705.735—-709.356—Cables: COV 


6 sizes from 60 grs. to 1300 grs. 
suitable for all thermoplastics 
without changing of the plasticis- 
ing chamber 


plastiniector 





THE RAINVILLE COMPANY INC. 


SOLE AGENTS FOR USA 
ALHAMBRA, CALIF.—7420 SOUTH GARFIELD AVENUE—Tel AT 4-3940 CU 3-4465 


NEW YORK, N.Y.—657 FRANKLIN AVENUE, GARDEN CITY, L.1.—Tel PIONEER 6-7135 
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Reifenhauser 
opens New Fields in Extruder Design 


This is the result of applying o system of pre-assembled and interchangeable 
units in the construction of our extruders, available with screw diameters 
of V,", 1%, 2, , Sle”, 4/,", and 6°. 

Our complete extrusion plants display also constructional components of 
the most advanced kind. They are noted all over the world for their high 
outputs, long and trouble-free working life, and economy in use. As complete 
productive units they serve for the processing of thermoplastic materials 
into: - 


Sheets, pipes, profiles, mono - filaments, synthetic bristles, lay-flat film, cast 
film, embossed plastic sheets, and formed articles direct from the extruded 
sheet. We also supply equipment for the covering of cable, wire, and all 
other profiles. 


Please contact our representative and discuss your extrusion problems 
with him. : 





We have agencies in: 


Australia 
Austria 
Argentine 
Belgium 
Brasil 
Burma 


"7. : ; of a Sheet Manufacturing Plant 
ina . : 


General view 


Columbia 
Cuba 
Denmark 
Ecuador 
Finland 
France 
Germany 
Great Britain 
Greece 
Holland 
India 
lran 


Production of blown film; 
11°6* wide lay - flat tubing 


Italy 
Japan 
Mexico 
New Zealand 
Norway 
Pakistan 
Poland 
Portugal 
Sweden 
Switzerland Extruder S$ 120 
Spain 
South Africa 
Venezuela 









(43/4" screw diomete 


Representative for sales and service 
in USA and Canada 


HEINRICH EQUIPMENT CORP. Reifenhauser it TROISDORE 


111, Eighth Avenue, NEW YORK II, N.Y. M A 5 rq H | rN] E N F A B R | "4 West Germany 











trays than can be preloaded and 
handed to the sealing machine 
operator so that the sealing ma- 
chine is not idle during the load- 
ing time. 

Other methods of speeding up 
production are the use of turn- 
table and roller-feed machines, 
which keep the heat-sealing end 
of the operation in almost contin- 
uous use. 

In the first method, loading 
trays are mounted on a turntable, 
the number depending on the size 
of the items to be heat-sealed and 
the size of the turntable. For 
example, on a 60-in. dia. turn- 
table, either four trays for ring- 
binders measuring 8% by 11 in. or 
twelve smaller trays for wallets 
can be mounted. 

The turntable sealer works as 
follows. First, the trays are loaded. 
Then, each tray moves automati- 
cally underneath the die. After 
the seal is completed, the next 
tray (or station) moves into the 
sealing position. 

The turntable should be adjust- 
able for 2 to 24 stations and can 
mean tremendous savings for 
large production runs. For small 
runs, the cost for additional trays 
may sometimes be prohibitive. 
For this reason, the machine 
should be so constructed that the 
turntable can easily be detached 
from the press and the heat-sealer 
used as a standard machine. 

The roller-feed machine can 
usually give the fastest produc- 
tion rates possible. This machine 
ean only be used economically for 
simple items where two or three 
layers of vinyl are to be sealed, 
e.g., belts. 

With a roller-feed machine, two 
or three rolls of plastics material 
cut to exact width are mounted 
on the side of the heat-sealer and 
are pulled across the bed of the 
press between guides by rubber 
rolls. This movement stops and 
starts again automatically for each 
seal. 

A recent development in the 
heat-sealing field is the making of 
different colored edges of three- 
dimensional appliqués in multiple 
colors. For this operation the 
above mentioned radiant heater 
is necessary. The press has to be 
precisely built, 100% level, and 
must contain a precise, split- 
second timer. 
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MORE PROFIT ! 


Complete Systems 


1. Extruders 

2. Dies 

3. Takeups 

4. Turret Winders 
5. Slitting Systems 


PIPE Systems Special EXTRUSION Systems 
Pelletizing DIES The Essex PRINTAMATIC 


CAST FILM Systems Shape WINDERS 


Automatic and Semi-Automatic TAKEOFFS 


: Beverly, Massachusetts 


WaAlker 7-1240 


“Tomorrow's Machinery “Jodag!” 
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a an find the most complete line of plastic 
web processing equipment at Liberty Machine...and at a 
cost that is truly worth investigating. All equipment care- 
fully designed and engineered to fill your most exacting 
requirements. 


Here are Two of Liberty's Money - Savers 





EMBOSSER LAMINATOR: Laminates up to 3 ply, any combinations. Operates 


at 6 to 42 yards per minute. Standard units handle widths up to 60”. Models to 
84” available. 






TAKE-OFF UNIT: This unit works in tandem with a calender and makes effi- 
cient use of the residual heat which remains in the web to provide efficient 
laminating and embossing without the need for additional heat. Because pre- 
heating section and unwind units are eliminated, the unit is extremely economi- 
cal and compact. 

Please note that Liberty does not manufacture the calender, but only the take-off 
that provides you with a single unit or a completely engineered package. 
These are but two of the Liberty Line . . . a line of web processing equipment 
unit for existing calenders. 


calenders unwind units 


embossers coaters Li #4 ERTY 
polishers compensators 
laminators J Boxes 


MACHINE CO. INC. 


275 FOURTH AVENUE, PATERSON 4, N. J. 


printing machines slat expanders 
rewind units Y 
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EQUIPMENT FOR 
LAMINATING 


By ROBERT W. RUPPERT* 


Laminated plastics is a catch-all 
phrase that covers a number of 
different materials—ranging from 
thermoplastics laminates (with 
decorative fillers in between) to 
decorative thermosetting counter- 
tops. 

Basically, thermoset laminates 
consist of sheets or webs of paper, 
fabric, asbestos, fibrous glass, or 
similar materials which are first 
impregnated or coated with resin 
and then combined under heat 
and pressure to form commercial 
materials. 

The sequence of operations in 
producing a plastic laminate in- 
volves, first, impregnating the 
filler or reinforcing material with 
the resin. This may be by means 
of immersion in a varnish bath, 
or by applying a_liquid-resin 
solution by rollers or sprays. In 
the immersion method, the web or 
filler is fed through a tank con- 
taining resin dissolved in a sol- 
vent to form a liquid varnish. The 
web is then drawn out through 
squeeze rolls or over a doctor 
blade to remove excess liquid. If 
rolls are used to apply the resin, 
they are arranged to pick up the 
resin from the bath and transfer it 
to the web. 

Drying after impregnation re- 
moves the solvent and partially 
polymerizes the resin. This leaves 
a fairly stiff sheet which is cut 
into convenient sizes for subse- 
quent lamination. The next stage 
is to lay up the dried, impregnated 
web into a succession of plies for 
sheets, tubes, rods, etc., and apply 
pressure and elevated tempera- 
ture to complete the polymeriza- 
tion and form the finished lami- 
nated piece. 


Web impregnating equipment 

Without attempting to cover all 
methods and machines, a general 
description of several systems for 
impregnating the web or filler 
will be discussed in the following 
paragraphs. 

Certain sirupy resins may 
simply be poured over the rein- 
forcing material on a mold. Resins 


*Consulting Engineer, Fred S. Carver, Inc., 5 
Chatham Rd., Summit, N. J 
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of a heavier or more viscous 
nature are applied to the web 
by knife or doctor blade coaters. 
When the web is _ sufficiently 
strong to be pulled under slight 
tension, it can be run through 
troughs or dip tanks or through 
transfer rollers. 

In transfer-roll coating, the 
resin is lifted as a film on a re- 
volving roll and transferred to the 
web. Varying the relative speeds 
between the roll and web controls 
the amount of resin applied. 

Bar-over-bar coating is some- 
times used with more viscous 
resins on a web of high tensile 
strength. The web is led over a 
stationary bar and under another 
stationary bar directly above the 
first one. The upper bar squeezes 
the resin into the web fairly 
evenly. The gap between the bars 
is adjustable for control purposes. 

Impregnating by immersion is 
another common method with 
more fluid resins; the web runs 
under an immersion roll in a tank 
of resin varnish and carries a 
heavy film of it to the nip between 
two other rollers where excess is 
removed and returned to the im- 
mersion tank. Pressure at the nip 
may be controlled by screws or 
levers forcing the rolls together, 
although most fillers or webs do 
not need extra pressure to cause 
penetration of the resin solution. 

Spraying presents another 
method of applying liquid resin 
solutions. It is possible to closely 
control web resin content with 
this method. Also, spraying allows 
impregnating of webs which have 
resin-soluble binders. These could 
not be handled by the dip or roll 
methods, since softening of the 
binder would weaken the web. 
A simple 1-in. dia. pipe manifold 
with ‘“%e-in. holes or nozzles 
spaced about % in. apart has 
served well as a spray or drip im- 
pregnator. Several manifolds with 
staggered spray nozzles assure 
uniform coverage of the web. 
Pumps used to supply the liquid 
resin to these manifolds are usu- 
ally positive-displacement types 
of sufficient capacity to cover the 
web widths encountered. The 
webs are moved horizontally be- 
neath the stationary sprays and 
may be carried by belt or screen 
conveyors. 


Other equipment sometimes 


CUSTOM DESIGNED & MANUFACTURED 
CONTINUOUS PROCESS SYSTEMS 


SURFACE COATING SYSTEMS 


.... for fabrics, paper and films 


High-production machin 
tion of plastisols, hydt 


Coatings 
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IMPREGNATING SYSTEMS 
.... for fabrics and paper 
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TECHNICAL DATA ON REQUEST 


1817 BROOKPARK RD CLEVELAND 9, OHIO 


EXPORT REPRESENTATIVE SILLESPIE & r FN Y 96 WALI 
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ROTARY 
HIGH SPEED 
STANDARD 
ALLIED EQUIPMENT 


AMES PLASTIC MACHINERY CORP. 


Div. of Ames Spot Welder Co., Inc. 


Automation For Industry Since 1923 


65-50 Austin Street, Rego Park 74, N. Y. 
TW 6-6550 








Big News In 2-Color Extruding ... 


MODEL 1250B VERSATILE 
VERTICAL EXTRUDER 


A COMPLETE UNIT~READY FOR PRODUCTION WORK 


Begin production with this complete unit—or 
combine, in tandem, with any standard extruder 
in operations such as striping, coating—or 
wherever plastics in colors are desirable. 










This machine is designed to give you versatility 
in operation. By means of a height adjustment and 
rotation of the top part, and by a spin of the 
barrel, any setup job becomes routine. 








USED IN CONJUNCTION WITH A LARGER 
EXTRUDER, YOU CAN ADD CONTRASTING 
STRIPES TO: 

@ BELTING @ INSULATING WIRE 
@ TUBING © DECORATIONS 


e SHOE WELTING @ NOVELTIES 


Also used for laminates where contrasting colors 
on each side are desirable. 








Write For Bulletin With Complete Details and Specifications 





Mitchell 3-4600 © 
Millington 7-1003 
N.Y. Phone—COrtland 7-6220 


Telephone 


VALLEY ROAD « 





STIRLING, NEW JERSEY 
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used for impregnating webs in- 
cludes: vacuum or pressure sys- 
tems (when the filler is very com- 
pact penetration) : 
dusting which apply 
powdered resin over the web; and 
brushes for scrubbing the liquid 
resin into the filler. 


and _ resists 


systems 


Drying equipment 
Evaporating the resin solvent 
and partly curing the resin after 
impregnation is accomplished in 
drying ovens. Vertical and hori- 
zontal ovens are employed with 
steam, electric, 
Forced-air 


or gas heating. 
circulation is com- 
monly used for faster, more uni- 
form heating of the web. Tem- 
peratures are adjusted so that the 
resin is only partly polymerized 
and the web leaves the oven in a 
condition permitting it to be cut 
and stacked or rolled without 
sticking Ovens may 
often be equipped with solvent 
recovery systems which cool the 
hot vapor and condense it to a 
liquid for re-use. 


together. 


A phenolic impregnating resin 
is said to be in the A-stage before 
drying. After drying and partial 
polymerization, it is in the B- 
stage. When the impregnated ma- 
terial is formed into sheets, rods, 
or other shapes by pressure and 
heat, the resin reaches the cured 
or C-stage. 


Pressure-applying equipment 

Final polymerization is usually 
carried out in a press where the 
laminate is formed to some de- 
sired shape or is simply press 
polished. Forming operations usu- 
ally call for slow-moving machin- 
ery capable of applying pressure 
gradually and holding at the de- 
sired until 
complete curing has taken place. 
It would be impossible to describe 
all the numerous presses available 


maximum _ pressure 


for laminating work since almost 
any device which will apply pres- 
sure could conceivably be used, 
and practically all conventional 
types of presses have been used 
in laminating sheet plastics. 


Large presses 

For large-size work, it is neces- 
sary 
capable of 


to use hydraulic presses 


exerting forces of 
hundreds of tons. These presses 


generally contain many platens so 
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that several stacks of plies can be 
processed at one time. The lami- 
nates are not placed directly be- 
tween platens but rather are held 
between highly polished plates 
which in turn are placed between 
the platens. Polished plates pro- 
duce a smooth, glass-like surface 
on the finished product. Of course, 
these plates may also have other 
finishes such as_ sand-blasted, 
etched, etc. 

The larger presses are most 
often automatic or semi-auto- 
matic and have self-contained 
hydraulic pumping systems to 
provide both high- and low-pres- 
sure operation. Frequently, ac- 
cumulator-type systems are used. 

Many large, multiple-platen 
presses for laminating and polish- 
ing plastic sheets are provided 
with a loading and unloading ele- 
vator which facilitates handling 
large sheets. The elevator may be 
hydraulically operated from the 
press pumping unit or powered 
separately by other means. 

The use of vacuum is com- 
monly encountered in low-pres- 
sure laminating where atmos- 
pheric pressure is sufficient and 
the parts being formed are large 
and of irregular shape. In this 
method, air is withdrawn from the 
space between a solid mold and a 
flexible membrane with the lami- 
nate in between. Atmospheric 
pressure forces the membrane and 
the laminate against the mold. 
Equipment required usually con- 
sists of conventional vacuum 
pumps of the radial or vane type 
connected through a large tank 
to prevent fluctuations in vacuum 
supply. As a general rule-of- 
thumb, minimum tank capacity 
should be approximately 1% 
times the volume of the largest 
forming chamber used. 

Vacuum gages are mandatory 
for determining and controlling 
the force exerted on the laminate. 
Also required are good connec- 
tions between the vacuum tank 
and the mold. Flexible tubing 
allows more freedom of move- 
ment and is a convenient method 
of making these connections. 
Control valves are needed in the 
line from the vacuum tank to the 
mold for controlling the applied 
vacum and for releasing it by 
admission of air. 

Fluid pressures above atmos- 
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Big Machine Features - Fantastic Performance 








The 
AUTOMOLDER 
has EVERYTHING! 





The ONLY 100-To draulic Clamp 
2-oz. Machine Built 
60 square inches of casting area 


Has all these superior advantages- 


@ 2000 Cycles per Hour 

@ Up to 40 Pounds Plasticizing Capacity 

@ Special Features for Molding Nylon 

@ Automatic, Semi-automatic or Manual Operation 
@ Strong, Solid Steel-weldment Frame 

@ Low Maintenance Cost 

@ Minimum Floor Space for Maximum Production 


Write for your copy of illustrated folder 
showing specifications on the three models of the 2-oz. Automolder. 


Demonstration available at our plant. 


STANDARD TOOL COMPANY 


203 Hamilton Street, Leominster, Massachusetts 
OMNI PRODUCTS CORP., Export Distributors, New York, N.Y. 
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Want quick, economical solutions 
to your heating problems? 
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Call the Chromalox man for the ANSWERS 


No matter what heating problem you have, there’s a 
Chromalox electric heating unit of the type and size 
you need. 

Your Chromalox Representative—the man with the 
answers to your heating problems, routine or unusual— 
can provide you with the plastic industry’s only com- 
plete heating line. 

Over 15,000 standard types, sizes, and ratings to 
choose from—plus a complete range of controls and ac- 
cessories—give you the best answer for your specific job. 
For instance... 

e With Chromalox Electric Far-Infrared, you get 
fast, uniform heat dialed to your exact need from 4 
to 100% of heater capacity. The elements are metal- 
sheathed and unbreakable, and provide color-blind, 
uniform radiation. 


CHROMALOX Electric Heat 


e Easy to install strip heaters come in lengths up to 
96 inches. Available curved lengthwise or in cross- 
section, as well as new half-circle, high-temperature 
refractory-insulated heater bands designed to clamp 
on injection and extrusion barrels. 

¢ Chromalox Electric Cartridge Heaters provide more 
dependable spot heat with close thermal control. 
Exclusive design gives positive lead wire pretection 
against flexing, abrasion, moisture. 

For an on-the-spot heating analysis at no obligation, 
just call your Chromalox Direct Factory Representa- 
tive. He is backed by Edwin L. Wiegand Company— 
the world’s largest manufacturer of electric heating 
apparatus. A call to your “man with the answers” (see 
listing on opposite page) will put Chromalox Engineer- 
ing Service to work for you. 


s2s12 


Edwin L. Wiegand Company 


7500 Thomas Boulevard, Pittsburgh 8, Pennsyivania ¢ CHurchill 2-6400 
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Call Chromalox 


for the man with the 
ELECTRICAL ANSWERS 
to your heating problems 


ALBANY 3, N.Y. 

R. P. Smith Co., Inc. 

45 N. Lake Ave. 

Hobart 3-0626 

ATLANTA 24, GA. 
lebee-Church, Inc. 

tien Monroe Dr., N.E. 

P.0. Box 13485—Station K 

Trinity 5-7244 

BALA-CYNWYD, PA. 

J. V. Calhoun Company 

349 Montgomery Ave. 

Mohawk 4-6113 

Greenwood 3-4477 

BALTIMORE 18, MD. 

Paul V. Renoff Company 

333 East 25th St. 

Hopkins 7-3280 

BLOOMFIELD, WN. J. 

R. L. Faber & Assoc., Inc. 

1246 Broad St. 

Edison 8-6900 

New York: Worth 4-2990 

BOSTON 11, MASS. 

Leo C. Pelkus & Co., Inc. 

§83 Atlantic Ave. 

Liberty 2-1941 

BUFFALO 2, N. Y. 

Niagara Electric Sales Co. 

505 Delaware Ave. 

Summer 

CHARLOTTE 2, N.C. 

Ranson, Wallace & Co. 

116% E. Fourth St. 

Edison 4-4244 

Franklin 5-1044 


CHATTANOOGA 1, TENN. 


H. R. Miles and Assoc. 

P. 0. Box 172 

Amherst 5-3862 

CHICAGO 6, ILL. 

Fred |. Tourtelot Company 

407 S. Dearborn St. 

Harrison 7-5464 

CINCINNATI! 8, OHIO 

The Smysor Company 

1046 Delta Ave. 

Trinity 1-0605 

CLEARWATER, FLA. 

J. J. Galleher 

617-A Cleveland St. 

P. 0. Box 1376 

Phone 3-7706 

CLEVELAND 13, OHIO 

Anderson-Bolds, Inc. 

2012 W. 25th St. 

Prospect 1-7112 

COLUMBUS 21, OHIO 

Anderson-Bolds, Inc. 

1720 Grace Lane 

Amherst 7-8260 

DALLAS 26, TEX. 

L. R. Ward Company 

3009 Canton St. 

Riverside 8-9004 

DAVENPORT, IOWA 

Volco Company 

215 Kahl Building 

Phone: 6-5233 

DENVER 2, COLO. 

E. & M. Equipment Co. 

2415 Fifteenth St. 

Glendale 5-3651 

Genesee 3-0821 

DES MOINES 14, |OWA 

Midwest Equipment Co. 

of lowa 

842 Fifth Ave. 

Cherry 3-1203 

DETROIT, MICH. 

(See Southfield, Mich.) 

HOUSTON 3, TEX. 

L. R. Ward Company 

3605 Polk Ave. 

Capitol 5-0356 

INDIANAPOLIS 8, IND. 

chman-Conant, Inc. 

1400 N. Illinois St. 

Station A, P.O. Box 88023 

Melrose 5-5313 

KANSAS CITY 8, MO. 
_ Fraser D. Moore Co. 

2522 Summit St. 

Victor 2-3306 


LOS ANGELES 15, CAL. 
Poa gd Brothers 
1053 S. Olive St. 
Richmond 7-5191 
MIDDLETOWN, CONN. 
Dittman and Greer, Inc. 
S. Main St. Ext. 

P. 0. Box 780 

Diamond 6-9606 
MILWAUKEE 3, wis. 
Gordon Hatch Co., Inc 

531 W. Wisconsin Ave. 
Broadway 1-3021 
MINNEAPOLIS 4, MINN. 
Voico Company 

831 S. Sixth St. 

Federal 6-6631 
NASHVILLE 4, TENN. 
H. R. Miles and Associates 
2500-B Franklin Rd. 
Cypress 2-7016 

NEW YORK CITY, WN. Y. 
(See Bloomfield, N. J.) 
OMAHA 2, NEB. 
Midwest Equipment Co. 
1614 Izard St. 

Atlantic 7600 
PHILADELPHIA, PA. 
(See Bala-Cynwyd, Pa.) 
PITTSBURGH 6, PA. 
Woessner- Knight Co. 
1310 eee Building 
115 S. Highland Ave. 
Emerson "2900 


PORTLAND 8, ORE. 
ye Brothers 
1632 N. W. Johnson St. 
Capitol 3-4197 
RICHMOND 26, VA. 
Ranson, Wallace & Co. 
Westhampton Station 
P. 0. Box 8762 
Atlantic 8-8758 


ROCHESTER 4, N. Y. 
Niagara Electric Sales Co. 
133 Clinton Ave. S. 
Hamilton 6-2070 

ST. LOUIS 1, MO. 

C. B. Fall Company 

317 N. 11th St. 

Chestnut 1-2433 


SAN FRANCISCO 3, CALIF. 


Montgomery Brothers 
1122 Howard St. 
Underhill ?-3527 
SEATTLE 4, WASH. 
Montgomery Brothers 
911 Western Ave. 

Main 4-7297 
SOUTHFIELD, MICH. 
Carman Adams, Inc. 
17360 W. Eight Mile Rd. 
Kenwood 8-2100 

Elgin 7-0677 
SYRACUSE 3, N. Y. 

R. P. Smith Co., Inc. 
446 James St. 

Granite 4-3933 
WICHITA 11, KAN. 
Fraser D. Moore Co 
695 Geo. Washington Blvd. 
Amherst 2-5647 


EXPORT DEPARTMENT 
1010 Schaff Building 
Philadelphia 2, Pa. 

LOcust 4-4020 
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pheric are also used in forming 
laminates. One part of the mold is 
rigid, the other is a flexible mem- 
brane. Steam, air, inert gases, 
water, oil, or combinations of 
these are used under pressure 
against the diaphragm. For gases, 
two-stage compressors having 
auxiliary receiving tanks of suf- 
ficient volume are used, the re- 
ceiving tank again acting to re- 
duce pulsations of pressure. For 
liquids, positive displacement 
pumps are usually recommended. 
Again, pressure gages, control 
valves, etc. are required for 
proper regulation. The forming 
chamber is designed to withstand 
the higher stresses induced and is 
heavier than that used in vacuum 
work, 

Autoclaves are used frequently 
in laminating plastics. In this 
method the mold and flexible 
membrane are placed inside the 
pressure chamber and pressure is 
applied to both at the elevated 
temperatures within the chamber. 


Heating equipment 

To form the desired shape and 
complete the curing, the laminate 
must be heated. Heating methods 
vary according to the type of 
plastics being treated and the type 
of forming equipment used. 

Hot press platens are com- 
monly used for heating sheet 
laminates. Platens are usually 
cored or channelled for steam or 
hot water circulation which allows 
fast heating with good control. 
Often the platens are made of 
aluminum for better heat transfer. 
Temperatures usually range from 
270 to 350° F. Small high-pres- 
sure boilers can handle the 
average press, providing uniform 
controlled heat, usually within 5° 
F. of set temperatures. Boiler 
capacities naturally depend on the 
size and number of platens or 
molds to be heated. One approxi- 
mation is 2 hp. per press, but this 
may be high on small presses. 
Hot-water and oil heating systems 
are also used. 

Where a quick change is to 
be made from heating to cooling 
the same platens, as in laminating 
cold-set plastics such as cellulose 
acetate, vinyl, etc. a multiple 
steam-water valve is used to cut 
steam supply and admit cooling 
water to the platen or mold. The 








One of America’s 
LARGEST DEALERS 


NEW 
USED 
REBUILT 
PLASTICS and RUBBER 


MACHINERY 


MILLS + CALENDERS 
MIXERS * GRINDERS 
EXTRUDERS » TABLET PRESSES 
ELECTRONIC PREHEATERS 
PLASTIC COMPRESSION and 
TRANSFER MOLDING PRESSES 
PELLETIZERS » PUMPS 
BANBURY MIXERS + SCRAP GRINDERS 
INJECTION MOLDING MACHINES 
ACCUMULATORS + BOILERS 
LAMINATING PRESSES 
LABORATORY EQUIPMENT 
MOTORS + COMPRESSORS 
VACUUM FORMERS + BLENDERS 


a 
We Buy and Sell 


Turn your idle equipment into 
ready cash. For the many years 
we have served the Plastics and 
Rubber Industries we have en- 
joyed the highest reputation for 
integrity, value and service. When 
looking for good, used equipment, 
see us first. 


What Do You Need? 
What Have You fo Sell? 


JOHNSON 
MACHINERY Co. 


90 Elizabeth Ave. 
Elizabeth, N.J. 
Elizabeth 5-2300 


Please place us on your mailing list 

















LOW COST 


Vocuuua/ 
Fou 


in your own 





Now, for a minimum investment you 
can control your own production — 
produce blister packages, displays, 
3-D letters, toys and many other 
vacuum-formed products. The Model 
300A, illustrated. utilizes a wide 
range of thermoplastic materials — 
vinyls, styrene, polyethylene, buty- 
rate, acetate, in sheets or rolls. No 
special training is required and 
changeover from one mold to another 
takes only minutes. You enjoy the flex- 
ibility that comes only with control of 
your own supply 


LOW-COST MOLD-MAKING 
FACILITIES AVAILABLE 
Although molds may be easily made 
in your own shop, our extensive mold- 
making facilities and expert crafts- 
men are at your service 

NEED HELP IN DESIGNING 
VACUUM FORMED PACKAGES 
Our blister packaging experts can 


offer sound technical help with your 
blister packaging problems. 


WRITE FOR COMPLETE INFORMATION 


PLAST-O-CRAFT CO., INC. 


rry Street, Newark, New Jersey 
Mitchell 3-6760 


391 Mulbe 
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design 1s such that a quick change 
can be made by operating a single 
handle. On resetting to heat, the 
steam purges any remaining cool- 
ing water and quickly begins re- 
heating the platen. 

Electric cartridge, strip, and 
open coil heaters of various types 
may be used to heat both platens 
and molds. Heater elements are 
cast into the platens or are in- 
serted into holes carefully ma- 
chined to assure good contact and 
heat transfer. Various wattages 
are available and it is common to 
use higher platen temperatures to 
compensate for the temperature 
drop when work is placed be- 
tween platens. 

Electric strip heaters are useful 
on irregularly shaped molds, etc., 
and are obtainable in varied 
widths up to about 6 inches. Op- 
erating temperatures from 750 to 
1500° F. and higher are common. 
Rheostat or thermoswitch controls 
may be used to adjust and main- 
tain desired temperatures, as with 
cartridge heaters. 

Open-coil heaters are some- 
times used to soften thermoplas- 
tics for forming and there is at 


least one plastics laminating 
machine on the market which 
uses open-coil heater radiation 
directed to a platen of low ther- 
mal mass and high radiation ab- 
sorption. Platen temperatures of 
300 to 400° F. are reached in a 
matter of seconds. Suitable insu- 
lation and radiation protection for 
parts not to be heated must be 
provided with this method. 

Dielectric heating is sometimes 
employed on plastics that can ab- 
sorb energy from a rapidly alter- 
nating electromagnetic field. This 
method offers extremely fast, uni- 
form heating since heat transfer 
does not depend on conduction. 
Heat is developed within the 
dielectric (plastic) by molecular 
action. Initial cost of such equip- 
ment is relatively high, but for 
certain production applications its 
speed, cleanliness, and conven- 
ience make it highly desirable. 

Infra-red heaters or lamps sim- 
ilar to those used in paint baking 
and drying ovens can be used to 
heat plastics sheets prior to and 
during laminating. 

Most of the obvious and more 
common methods of cooling, in 











adco’s Gila, ie ou. 
REPLACEMENT 
PART SERVICE 


CYLINDERS — SPREADERS : 


EVERYTHING IN STOCK 








PLATENS LINKS PARTS 








REED-PRENTICE 
INJECTION MOLDING MACHINES 


. SHIPMENTS 
MADE WITHIN 2G HOURS 


Save Down Time * Money °* Trouble 


CYLINDERS and SPREADERS 


48 hour cylinder repair service in- 
cluding replacement of spreader (if 
necessary), GUARANTEED PERFORM- 
ANCE. 8, 12, 16, 22, and 24 oz. 
spreaders for R-P cylinders in stock. 
Save 20 to 50% 


PLATENS and LINKS 

In stock for immediate shipment, 
precision-rebuilt and reground 
platens and links, new parts, bush- 
ings, pins, spacers, grease seals, etc 
OR Save up to 50% by exchanging 
your old platens and links for an 
Adco Fully Guaranteed Replacement 
Part Package — shipped completely 
assembled ready for installation — 








adco 


2121 Lincoln Ave. Chicago 14, lil 


Dependable Service to the Plastic Industry Since 1925 


ENGINEERING & 
MFG. CO., INC. 
Phone: EAstgate 7-6678 


on approval. 





EQUALLY BIG SAVING ON OTHER 
MACHINE PLATENS & CYLINDERS 
FOR PRICES OR TO ORDER- WRITE, CALL 
OR WIRE COLLECT 


MACHINERY AND EQUIPMENT 








general, are applied to plastics 
laminating machinery. Already 
mentioned is the use of cooling 
water circulated through the cores 
of platens. Ordinary city water or 
other liquid coolants may be used. 
To save time, some laminating 
presses have separate cooling 
platens to which the laminations 
are transferred after heating. 
Pressure is reapplied and main- 
tained during the cooling phase. 
The cores of the cooling platens 
are sometimes made the evapora- 
tor of a small refrigerating system 
so that fast chilling of the lami- 
nates is obtained by the greater 
temperature differential so pro- 
duced. Refrigerated liquid from 
a separate low-temperature sup- 
ply tank can be pumped through 
the cored platen also. 

Forced-air cooling is employed 
on many small laminating presses 
by means of self-contained blow- 
ers. Ajir-cooling is naturally 
slower than with other methods 
but eliminates considerable extra 
equipment and allows smaller 
presses to be completely portable. 


Molds and polished plates 
Molds for plastic laminating are 
varied and many but are distin- 
guished by their intended use, 
i.e., whether they are to be used 
for high-pressure or low-pressure 
laminating. A great difference in 
mold materials depends on this 
distinction. High-pressure lami- 
nating molds are not unlike those 
employed in compression molding 
of plastics. They are usually of 
steel construction, although other 
metals may be used, and are rela- 
tively small in size compared to 
those used in low-pressure lam- 
inating. They are considerably 
more expensive and thus are more 
economically used for items of 
large-scale production. 
Low-pressure laminating molds, 
however, lend themselves nicely 
to small production, irregular 
shapes, and fairly large parts such 
as boat hulls, aircraft wing sec- 
tions, etc. One of the most inex- 
pensive materials used is plaster 
of paris. Hydromite, a_ special 
plaster of paris, contains a resin 
and sets to a very hard, smooth 
surface. Large plaster of paris 
molds have been _ successfully 
used for laminating boat hulls and 
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BLOWN-FILM 


WIRE JACKETING 
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Write for details Patented 


-STANDARD 


f FRANKLIN RESEARCH CORPORATION 





6 WATER STREET, MYSTIC, CONNECTICUT 


Pecett, Preston & Co., Ltd., Bromborough, England. 
Mitwaukee Ave., Chicago 46, lilinois. 
Co., P. 0. Box 509 Grange, California, 


1023 











Callanan 


Manufacturer of Electronic...and Heat 
SEALING EQUIPMENT 


Callanan Machines are: Your Purchase Includes: 


FAST 
SIMPLE TO OPERATE 


INSTALLATION 


PRODUCTION TECHNIQUES 


DURABLE DIES 


q. A. Callanan Company 


118 South Clinton St., Chicago 6, Illinois 
STate 2-1460 


@ Personal Service ls Our Most Important Product ®@ 


PLASTICS « RUBBER ¢ HYDRAULIC 
MACHINERY 


USED*+REBUILT + NEW 


COMPLETE PLANTS 

or SINGLE MACHINES 
BOUGHT ¢ SOLD * TRADED 
Send us your listings of avail- 
able machines or required 
equipment. 

Save money on the purchase 
of GUARANTEED REBUILT 
and USED EQUIPMENT. 





Satisfy your requirements 
from our large and 
diversified stock: 
Extruders. 
Injection Machines. 
Rotary Cutters & Pelletizers. 
Preform (Tablet) Presses. 
Pre-Heaters. 
Hydraulic Compression and 
Transfer Molding Presses. 
Hydraulic Pumps. 
Ace lators and Controls. 
Mills—Mixers—Calenders. 
Boilers—Air Compressors. 
Motors—Drives. 
Steam and Electrically 
Heated Platens. 
Tool Room and Machine 
Shop Equipment. 
Cash Paid for Your Surplus 
Idle Equipment 
Finance Your Purchases on 
Our Reasonable Time 
Sales Contracts 





Our Engineering Department 
can re-design used equipment 
for special applications and 
modernize older types to meet 
current needs. 








We offer not merely ma- 
chinery, but experience, 
know-how and integrity. 
Please place our name 
on your mailing list and 
keep sending us your in- 
quiries and offerings. 


HOCHMAR PLASTICS MACHINERY CORPORATION 
151-E Mulberry Street, Newark 2, N.J. Mitchell 3-8430 
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other similar shapes. Wooden 
molds are common in _low- 
pressure laminating work. In the 
bag method, wood molds may be 
quite light and need not be ex- 
cessively braced. Sheet and cast 
metal molds are often used for the 
larger laminates. Other mold ma- 
terials which have been used in 
low-pressure laminating are con- 
crete, thermosetting plastics, low- 
melting-point alloys, etc. 

The finish on the mold surface 
is reproduced cn the laminate. 
Polishing and plating are there- 
fore often used 
tremely smooth 
combined good release charac- 
teristics. Chromium-plating is 
common for this application. 

In the press polishing of plastics 
sheet materials, the plates may be 
made of steel, stainless steel, alu- 
minum, copper, brass, etc. and are 
usually highly polished and then 
chromium-plated for high luster 
and surface protection. Hard- 
chrome plating is used for better 
wear and scratch resistance. 


to secure ex- 
surfaces with 


Thermoplastic laminating 


One of the big applications for 
thermoplastic sheet laminates is 
in the preservation of documents, 
papers, etc.! 

Laminating equipment used by 
document restorers commonly 
comprises flatbed, steam-heated, 
hydraulic presses or roller-type 
presses with electrically heated 
preheating sections or platens 
preceding the rollers which apply 
pressure as the work passes 
through. So long as proper atten- 
tion is given to the operating var- 
iables of time, temperature, and 
pressure, good laminations can be 
produced by almost any type press. 
The roller-type press has the ad- 
vantage of being continuous, with 
prepared work being fed in one 
end and finished work emerging 
from the other. 

Air ovens are frequently re- 
quired for removing moisture 
from paper and photographs prior 
to lamination. Excessive moisture 
in paper will cause bubbles and 
other undesirable effects on the 
finished laminate due to steam 
formation during the heating cy- 
cle. 

It has been found that acids 


Preserving documents by lamination,’ Tech- 
nical News Bulletin of the National Bureau of 
Standards 42, 54 (March 1958). 
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may accelerate degradation of 
the paper and the plastic during 
lamination. Neutralization is ac- 
complished by immersion of the 
paper in a tank containing a mild 
alkaline solution, followed by 
oven or drum drying. 

Special cements are used to in- 
crease the adhesion of plastic 
to the glossy surface of photo- 
graphs when being laminated. 
Compatible cements are available 
for the particular type of plastics 
used such as the acetates, vinyls, 
etc. In many cases, a good photo- 
graph lamination cannot be made 
without the use of such cements. 

Small, portable, rigid laminat- 
ing machines for office use are 
complete package laminating 
units, combining press, heating 
and cooling means, and automatic 
cycling with shut-off when 
lamination is completed. Identifi- 
cation cards, credit cards, etc., can 
be made up, laminated, and 
trimmed in a matter of minutes. 
Many such cards, embossed and 
used to imprint sales papers, etc., 
are gaining favor over metal plates. 

Various cutting and trimming 
equipment is used by laminators 
but is not of any specialized na- 
ture. 


References 

For properties of the various 
thermosetting and thermoplastic 
resins used in laminates, see both 
parts of the Plastics Properties 
Chart inserted loose in this issue 
facing p. 600. See also the Low- 
Pressure Laminating Resins Chart, 
p. 631, the Laminates Chart, p. 621, 
and the Laminates and Laminat- 
ing section starting on p. 558. 
Sources of supply can be located 
by consulting the Directory Index, 
p. 1162. 

Charts covering the self-ex- 
tinguishing plastics, including lam- 
inates, were published in the Nov. 
1959 and April 1960 issues of Mop- 
ERN PLASTICS. 

“Reinforcing action of glass and 
organic fibers in epoxy laminates,” 
37, 143 MopERN pxLastics (Nov. 
1959). 

“Selecting plastics laminates for 
punching.” Product Engineering 
30,57 (Feb. 2, 1959.) 

“Reinforced and laminated plas- 
tics survey,” Insulation 4, 8 (June 
1958; 26 (July 1958); 54 (Aug. 
1958) ; and 52 (Sept. 1958). 
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ENGINEERING SERVICE 


“PAK - SCREENS"* 
All mesh numbers, gauges, metals, 
and circle diameters 


SHERWATT... MANUFACTURERS OF WIRE CLOTH EXTRUDER SCREENS. 
The use of Sherwatt-Engineered high-strength screens has substantially 
reduced both screen and operating costs for many extruders. CONTACT 
your nearest Sherwatt sales office or write directly for brochure on latest 
jevelopments and costs on your extruder screen packs. 





*Pak-Screens (Patent Pending) 
New Pak-Screen replaces existing multiple-screen packs where the advan- 
tages of high strength, long life and economy are needed. Now available 





in numbers 12-23-24-36 and 40. 








© 1960 Sherwott 





for information and free samples of 
“Extruder Screens”, please call: 





SHERWATT 


Equip. & Mfg. Co., Inc. 
Sherwatt Bidg. 47 Murray Street 
New York 7, N. Y. * BA 7-5088 
Plants; Roebling, N. J. 
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PRODEX rorave 


EXTRUDERS STOP 


—because they have CHANGE GEARS and 
HIGHEST TORQUE (horsepower) CAPACITY]! 


PRODEX HT EXTRUDERS have gear reducers capable of transmitting 
as much torque as the screw can handle. 


Many plastic materials with a low viscosity can be run at high screw 
speeds without danger of overheating. Others, with high viscosity, 
must be run at lower screw speeds and require higher torque. 

The new PRODEX HT EXTRUDERS permit you to run both extremes 


at maximum horsepower efficiency and output because of their high 
torque gear reducer with change gears. 


LOOK AT THESE HORSEPOWER RATINGS 









*These extruders available with change gear transmission. 


See the new PRODEX HT EXTRUDERS perform with 
your own materials in our customer service labora- 
tory. Write or phone for appointment. 


PRODEX 8” compounding extruder for continuous removal of volatiles. Special design 
for powder feed. With single or multiple stage venting and L/D ratios of 24:1 to 30:1. 


Strand or hot cutting units available. More polypropylene is compounded cn PRODEX 
extruders than all others combined. 


PRODEX 


V 











PRODEX offers a complete line of fully integrated, high- 
output extrusion and takeoff systems for sheet, film, pipe 
monofilaments, wire and cable coating. All are designed 
for easier, more automatic operation, continuous trouble- 
free production and faster capital return. 





PRODEX CORPORATION 


Beis. Breas ta 


PRODEX DESIGN FEATURES 


@ Herringbone gear transmission with 
change gears 


@ Flexible coupling between gear re- 
ducer and separate thrust assembly. 


@ Self-centering cylinder front support. 
@ Full-length, heavy machine base. 


@ Fully automatic heating and cooling 
controls. 


e@ L/D ratios of 20:1, 24:1 and 30:1 in 
sizes from 1%” to 10”. 


@ Single and multiple stage venting, 
e Controlled pressure valving. 


e@ Inlay-hard surface screws (not flame 
hardened). 


@ Screw shank and feed section with 
vacuum seal. 


PRODEX roll cast film system for polyole- 
fins. Width up to 100”, speed up to 500 
ft/minute. 


FORDS, NEW JERSEY 
Phone: Hilicrest 2-2800 
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WRITE FOR TECHNICAL BULLETIN E-10 
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PRODEX 30° crosshead with vaive for wire PRODEX sheet extrusion system, including 42” vented extruder, polishing stand, shear and 
and cable jacketing. stacker. No predrying required. Thickness range .010” to Ye”. Suitable for all thermoplastics. 
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PRODEX flexible vinyl! film and sheeting system for thickness .001” to .020” and widths up PRODEX monofilament takeoff and orienting 
to 60”. Dryblend feed. Laminating and embossing takeoff. unit. Will handle 50 or more ends at speeds 


up to 700 ft/minute. 
PRODEX 


—in design and 





IN CANADA: Barnett J. Danson & Associates, Ltd., 1912 Avenue Road, Toronto 12 


performance Licencee for European Common Market and Austria... HENSCHEL-WERKE GMBH KASSEL, W. GERMANY 


ALWAYS A YEAR AHEAD 
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—the revolutionary 


PRODEX- HENSCHEL 


HENSCHEL 





In the PRODEX-HENSCHEL MIXER, 
a specially designed propeller-like 
impeller rotates at peripheral speeds 
of about 150 ft/second. The centri- 
fugal action of this impeller creates 
a rapid and continuous flow of the 
mixer charge through the impeller 
blades. The high impact velocity of 
the blades and their shearing action 
break down agglomerates and cause 
intimate dispersion of all ingredi- 
ents. The impeller is designed for 
large energy transfer to the mixer 
charge so that rapid mechanical 
heating is also obtainable. The heat- 
ing rate is controlled by selection 
of the proper speed on the multiple 
speed motor drive. Mixing cycles for 
complete dispersion are usually so 
short that heat build-up is negligible 
where it is not desired. The mixers 
are jacketed for heating or cooling, 
and a stock temperature indicator is 
provided for continuous observation 
of the batch temperature. 










Resin Dryblending 

Pigment Dispersion 
Mechanical Heating 
of resins and 





compounds in 
EXTREMELY SHORT 
CYCLES WITH 
EXCELLENT 
UNIFORMITY! 


N 


y Plasticized Vinyl Dryblending 
y Rigid PVC Dryblending 

Y Pigment Dispersion in Polymers 
Y Acetate and Butyrate Dryblending 
y Filler Mixing with Thermosets 

y Fibre Mixing with Polyesters 

Y Dry Coloring 


Hundreds of PRODEX-HENSCHEL MIXERS 
are being successfully used for... 


PRET ’ Aid ‘ ‘ 1H ] ’ 


























MODEL 2JSS 18)SS 35JSS 115JSS 
TOTAL CAPACITY (cu. ft.) 0.37 2.7 5.3 17.5 
USEFUL CAPACITY (cu. ft.) 0.25 18 3.5 11.5 
MOTOR H.P. 2 15 32 92 








Also available in vacuum-tight construction for vacuum extraction with large 
material surface exposure and continuous agitation. 

The PRODEX-HENSCHEL MIXER is cleaned in minutes, due to its smooth 
interior design. All contacting surfaces are made of stainless steel. It is easily 
loaded and discharged while running. 

See the PRODEX-HENSCHEL MIXER perform with your material. Write or 
phone for an appointment. 


PRODEX 


PRODEX CORPORATION 
FORDS, NEW JERSEY © Phone HILLCREST 2-2800 


IN CANADA: Barnett J. Danson & Associates, Ltd, 1912 Avenue Rood, Toronto 12 


Write for illustrated bulletin M-1. 






HENSCHEL 








INCREASED PRODUC 


The specialized experience 
of the Welding Engineers organ- 
ization in the application of its 
equipment is unique in the plas- 
tics processing equipment field. 
It is the direct result of the clos- 
est and most classified coopera- 
tion between us and customers 
of superior stature in every im- 
portant plastics producing center 
. . worldwide. 

Welding Engineers machines 
are built in a wide range of 
sizes with outputs of more than 
2000 pounds per hour for major 
production lines. Also—experi- 
mental and research models in- 
corporating all the flexibility and 
unique advantages of production 
models are built for outputs as 
small as 100 pounds per hour, 
depending on the materials and 
rate requirements . . . for study 
and dependable extrapolation 
into the most extensive produc- 
tion plans. 

The unique W.E. patented 
dual worm design continues to 
increase its worth worldwide by 
its exceptional ability to work 
successfully with the more- 
difficult-to-handle materials on 
‘round-the-clock, 'round-the-cal- 
endar schedules. W.E. research 
laboratory facilities are available 
using our equipment and your 
materials: all inquiries and de- 
velopment work held perma- 
nently classified. 
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Welding Engineers’ Equipment 
has Substantial Responsibil ities 
on America’s Foremost Plastics 


Manufacturing Production Lines 
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WELDING ENGINEERS INC 


NORRISTOWN PA 


MANUFACTURERS OF PROCESSING EQUIPMENT 


FOR THE CHEMICAL INDUSTRY 
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Announcing A NEW “IMPCO” : 


Injection Molding’s Most ) 
Versatile Performer! } 





Impco Model HAI6—425 


20 ounce injection molding machine 





The size of the new HA16-425 “Impco”, combined with its speed \ 
and adaptability, make it Injection Molding’s most versatile per- \ 
former! Seven hundred and twenty dry cycles per hour at full 

24‘ inch stroke — two hundred pounds per hour plasticizing cap- 
acity — hydraulic knockout — live adjustments, are but a few of 


the many features contained in this machine. Let us show it to you. 


: IMPROVED 
| BD) MACHINERY INC. 


NASHUA, NEW HAMPSHIRE 





In Canada, Sherbrooke Machineries Limited, Sherbrooke, Quebec 


Export Distributors: Omni Products Corp., 460 Fourth Avenue, New York, New York 
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Stokes leadership as a manufacturer of molding presses 
over the past 25 years has contributed to the extensive 
use of plastics in a wide variety of products... from 
bottle caps to electronic components. With the intro- 
duction in the early 30’s of the first fully automatic 
compression press for molding plastics, Stokes rose 
to a position of eminence in the field of molding press 
design and manufacture. Stokes has held this position 
by continuing to apply ingenuity and specialized ex- 
perience to the job of designing and perfecting new 
presses and new techniques to meet industry’s ever 
changing needs. 


From advisory service...to the right machine...to your finished product 
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BULLETIN 210 


Stokes plastics molding and coating equipment 
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Stokes has carried this spirit of leadership to injection 
molding by introducing many significant press inno- 
vations . . . including automatic ejection, stripping, 
and sorting to reduce labor costs; positive nozzle 
shut-off and full pressure pre-packing of injection 
cylinder to permit shorter production cycles; and 
unique design to facilitate fast, thorough purging. 
These and other built-in design features help make 
each Stokes press outstanding in its class. You get high 
quality and high production at lower cost per unit 
when you invest 
in a Stokes press. 


STOKES 





— 
0 one 
a 


















































COMPRESSION AND TRANSFER MOLDING PRESSES 


MODEL 725 AUTOMATIC COMPRESSION MOLDING PRESS for small parts .. . short 
production runs 


Small in size, big in versatility, the Model 725 press is ideal for applications 
demanding high efficiency on short production runs and frequent mold changes. 
This compact press handles molds up to 114%” x 6” . . . occupies an area only 
29” x 36”... has a capacity of 25 tons. 

The built-in automatic features of the 725 reduce labor cost to an absolute 
minimum. The operator has only to load the hopper and remove the finished 
parts in bulk. Mold efficiency and cavity utilization are high. Only 5 seconds out 
of each molding cycle are devoted to machine motions. 


Quick set-ups are possible because the molds are small and easy to handle. 
Cavity changeover takes as little as 15 minutes, using Stokes universal chase 
plates which let you change cavities without removing the entire mold from 
the press. 


The extremely versatile 725 can be operated as a compression or transfer molding 
press . . . can be set up to operate automatically or semi-automatically. Its 
vertical clamp design permits insert molding. The exclusive Stokes bar con- 
troller makes it easy to set-up previous molding cycles or to modify the cycle 
to suit special molding conditions. Write for Literature 


MODEL 741 AUTOMATIC COMPRESSION MOLDING PRESS for high volume production >» 


Here’s fully automatic compression molding at its best! Model 741 is specially 
designed for automatic operation at high production speeds with minimum 
down time . . . in around-the-clock service. 





From loading to discharge, the 741 makes every operation automatic . . . com- 
pletely independent of human error: 


Positive ejection, top and bottom. . . parts are mechanically combed off ejection 
pins on both top and bottom dies. 


Positive seal off .. . feed and comb form a box, closed front and back .. . 
scrape-off plate discharges parts independent of gravity. 
Simplified set-up . . . feed changeovers made in five minutes from pre-set 
loading boards . . . no cups to shift or adjust each time. 


Fast cycles, high outputs . . . dry cycle time is only 8 seconds . . . fast closing 
and pressing speeds let you take full advantage of fast curing compounds. 





Built-in versatility .. . hydraulic top and bottom ejectors and fully adjustable 
breadth controls are standard; side draw... integral powder pre-heat... 
automatic rope pre-mix feed . . . fully automatic transfer are available to 
suit requirements. 


Press capacities of 50, 75, 150, and 200 tons are available. Ask for Bulletin 200 


MODEL 726 COMPRESSION MOLDING PRESS 
+ MODEL 727 TRANSFER MOLDING PRESS for 
deep draw molding at high speeds 


MODEL 800 AUTOMATIC COMPRESSION 
MOLDING PRESS for high-speed molding 
of all thermosetting plastics 



















Model 726 straight-ram hydraulic press is speci- 
ally designed for deep draw molding at high 
speeds. It is ideal for molding circuit breakers, 
wiring devices and instrument cases. The 726 
handles shallow work with equal facility. Its 
inherent flexibility makes it an excellent “‘one 
press” installation. The press is self-contained, 
semi-automatic, and fully hydraulic. Available in 
50, 100, 200, and 300 ton capacities. 


The Model 727 transfer press has many of the 
operating and production features of the 726. It 
can be furnished with top or bottom plunger to 
suit application requirements. 
For maximum flexibility, the 
727 is equipped with double 
hydraulic systems so that the 
pressure and speed of each cyl- 
inder can be adjusted sepa- 
rately. Available in 50, 100, 200, 
and 300 ton capacities. 
Request Bulletin 241 





Here’s a fast, fully automatic 
press that can handle all 
thermosetting plastics . . . at 
unusually high speeds. Avail- 
able in 15 or 25 ton capacity, 
the Model 800 has all the auto- 
matic features of its big brother, 
Model 741. Cycling time, ex- 
clusive of curing, is a mere 5 
seconds. Built-in safety devices 
stop the machine at the slightest 
irregularity in the molding 
process. Ideal molding action 
gives fast initial closing and 
relatively slow final closing to 
match the flow of material in 
the mold. Molds may have 
cavities in any desired arrange- 
ment. Ejection of molded pieces 
is mechanical, positive, and 
thoroughly dependable. Ad- 
justments for pressure, feed, 
and speed are made quickly 
and easily. 

Request Bulletin 202 
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MODEL 744 SEMI-AUTOMATIC TRANSFER- 
COMPRESSION INSERT MOLDING PRESS 
for continuous insert molding 


This new Stokes press eliminates the 
down time formerly required for insert 
loading. The Model 744 lets you mold 
and load simultaneously. A horizontal 
turntable containing two identical lower 
halves keeps the molding operation con- 
tinuous. When one of the mold halves is 
in the molding position, the other is 
outside the press in a convenient and 
accessible position for the removal of 
the finished parts and the loading of 
inserts. This results in faster cycles be- 
cause loading and unloading does not 
have to be done in the press . . . and 
the mold opening need only be large 
enough to clear the guide pins. Single 
switch control greatly simplifies opera- 
tion. Independent pyrometer controls 
for each mold half assure a constant, 
steady temperature regardless of mold 
position. Fast closing and pressing 

speeds make the 744 equally ideal for 
compression or transfer molding. 
Capacities: 75 and 150 tons. 


Ask for Literature 




















STOKES PREFORM PRESSES for all 
your preforming needs 


There’s a Stokes preforming press 
for every need . . . from small 
parts to preforms up to 10 pounds 
in weight. Presses are available 
in three types: 


Single-Punch Presses—versatile, 
easy to operate, low in tooling 
cost, designed for quick set-up 
changes, handle preforms up to 4” 
in diameter; Rotary Presses—high 
speed, handle preforms up to 13/6” 
in diameter; and Hydraulic Presses 
—heavy duty, handle very large 
preforms up to 10” x 6” x 10”. 





Request Catalog 509 
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STOKES BAG-LINE PLANT 
for in-line, resin-to- 
printed-bag production 


Starting with plastic resin, 
this compact plant contin- 
uously and automatically 
produces finished bags in a wide variety of thicknesses, widths, 
and lengths . . . printed and vented as desired. You have com- 
plete control of the bag making process . . . from extrusion of 
resin to finished bag. 





Film inventories are eliminated . . . costs are lowered . . . pur- 
chasing and storage problems are greatly simplified. You are 
also able to take immediate advantage of new resins as they are 
introduced. The Stokes Bag-Line plant is supplied as a com- 
plete, fully-integrated unit. 

Request Bulletin 270 


AT YOUR SERVICE .. . Stokes Advisory Service is available to help manu- 
facturers in any phase of plastic molding and finishing. Our staff can assist 
you in planning for profitable production by providing product cost studies 


and advice on mold and part design. Your inquiries are invited. 


SOUTHEAST 

J. D. Robertson, Inc. 
Atlanta 5, Georgia 
3133 Maple Drive, N.E. 
CEdar 7-1506 


CHICAGO 
Chicago 45, Illinois 


EDgewater 4-1560 


NEW JERSEY 
Union, New Jersey 
2165 Morris Avenue 
Murdock 8-2345 





SOUTHWEST 

The Hainge Co., Inc. 
Houston 27, Texas 
3323 Mercer St. 
Jackson 9-2573 


WEST COAST 
Pasadena, California 
15 N. Euclid Avenue 
MUrray 1-8619 





STOKES PLASTICS MOLDING AND COATING EQUIPMENT 
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5875 N. Lincoln Ave. 


INTERNATIONAL DIVISION 
Philadelphia 20, Penna. 
5500 Tabor Road 
CUmberland 9-0100 





STOKES BLOW MOLDER 
for high-speed molding 
at low cost 







Stokes completely packaged 
dual-manifold blow molder gives 
high-speed production with flexible operation 
and wide versatility . . . at low cost. It forms hollow plastic 
items in one piece, in a single continuous cycle. Elimination of 
tie bar and sliding rails permit precise mold positioning and easy 
mold removal. Rigid and flexible plastic products can be pro- 
duced in a wide variety of shapes, sizes, and constructions. 
Exclusive dual-manifold design lowers production costs through 
high-speed, flexible operation. 


Request Bulletin 291 
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STOKES VACUUM COATERS 
for attractive finishes 
at low cost 


The large capacity of Stokes 
vacuum coaters gives maxi- 
mum production in the metallic 
coating of plastic, glass or metal products, such as toys, hard- 
ware, costume jewelry, automotive parts, and many other 
items. Interlocked centralized control system makes Stokes 
coaters easy to operate . . . assures uniform, high-quality fin- 
ishes every time. Stokes vacuum coaters are compact and 
supplied with complete pumping systems and auxiliary equip- 
ment . . . require little floor space. Available in 24”, 48” and 
72” diameter chamber sizes. 





Request Catalog 780 








Plastics Equipment Division 


F.J. STOKES CORPORATION - 5500 Tabor Road « Philadelphia 20, Penna. 


DAYTON 

Dayton 9, Ohio 

3070 Far Hills Avenue 
AXminster 3-8302 


NEW ENGLAND 
Portland, Conn. 
252 Main St. 
Diamond 6-2601 


PHILADELPHIA 
Philadelphia 20, Penna. 
5500 Tabor Road 
CUmberland 9-0100 


ROCHESTER 

Rochester 18, New York 
1795 Monroe Avenue 
GReenfield 3-1940 


F. J. STOKES CO. OF CANADA, LTD. 
Toronto 18, Ontario 

4198 Dundas Street 

BElmont 2-2301 


Printed in USA. 





METERING, MIXING 
AND DISPENSING 


Multi-Component Resin Systems? 






SEND FOR 
THIS BOOK 


... designed to simplify 
pump selection 
and solve your 
production problems. 


The problem of automatic 
metering, mixing and dis- 
pensing two and three- 
part resin compounds, in- 
cluding epoxy, polyester, 
resorcinol and polyure- 
thane, is a serious one 
facing most manufac- 
turers engaged in such 
production operations as: bonding, coating, casting, sealing, 
potting, encapsulating and impregnating. 

This informative booklet features a series of typical 
manufacturers’ questions and Hardman answers that prove 
how these seemingly difficult problems can be solved 
simply and economically. Whether your needs are simple 
or complex, this new booklet will help you select the right 
pump for your job! 


Write today, on your letterhead, to: 


H.V.HARDMAN CO. INC. 
577 CORTLAND STREET, BELLEVILLE 9, NEW JERSEY 
PHONE: PLYMOUTH 9-1242 

















Looking For NEW Profit Potentials? 
THEY’RE AVAILABLE WITH 


Chil-er Recirculating Units 
Engineered To Provide Correct Process 
Temperature Control That Can— 


@ Stabilize Product Quality 
@ Practically Eliminate Rejects 
@ Reduce Start Up & Down Time 


RESULT—A 10-30% Increase in 
productivity of existing Equipment. 


Typical Plastic Applications Incl. 


INJECTION MOLDING 
EXTRUSIONS 

PLATEN PRESSES 
SHEET EMBOSSING 
PRINTING 

VACUUM FORMING 
LAMINATING 

BLOW MOLDING 
PLASTIC MFG. 


There are 28 Standard Size 
Models To Meet Your Specific Requirements 


MAYER REFRIGERATING ENGINEERS, INC. 


LINCOLN PARK, NEW JERSEY 














BLOW MOULDING 


AND 


SPRAY PAINTING 





Type AX PAINT 
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ROTHERM 


3 Passage Revolving Joints 
Complete With Manifold 


FOR 
For Special Service 





Type YX 


Sizes ¥,” to 6” Inc 


Send For Catalogue 


ROTHERM ENGINEERING COMPANY, INC. 


7280 West Devon Avenue Chicago 31, Illinois 








FOR DIE 
AND 
MOLD MAKING 


PRECISION 
FITTING 


TOOL 
MAINTENANCE 


™« Di-Profiler 


Flexible Shaft RECIPROCATING TOOL 


Fast, accurate, versatile 
For grinding, filing, scrap- 
ing, honing, lapping, polish- 
ing — the Di-Profiler saves 
hours of tedious hand labor 
— especially on intricate, de- 

tailed, hard-to-get-at jobs. 
Driven by flexible shaft, the 
machine is light, sturdy, free 
from vibration. The speed of 
reciprocation is controlled by 
foot rheostat and can be var- 
ied from 0 to 100 strokes per 
second; the length of stroke is 
adjustable from 0 to \%4-inch. 








Write for Free Demonstration or Illustrated Price List DK-90 


ENGI EQUIPMENT COMPANY 


431 S. Dearborn St., Chicago 5, Ill. 
For more information circle No. 22 on the Reader Service Card 
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LOMBARD best for ALL your 


molding requirements!!! 


: 





equipment features of every LOMBARD 


1. Plunger advance and stuffing 5. Single valve manifolding. 
controls. ; 6. 5. safety interlock system — the 


2. Separate plunger and linkage safest machine on market. 





speed controls. . 7. Hydraulic movement of the injec- 
- 3. High speed plunger prefil action. tion and linkage units. 
4. Dual pressure injection. 
hae Bests, SEND FOR COMPLETE CATALOG 


pe ras 2 gall = £5 ae 

THESE LOMBARD INJECTION MOLDERS INCORPORATE REFINEMENTS BEYOND 

THE EXPECTATIONS OF TODAY'S OR EVEN TOMORROW'S DEMAND. 
MODEL 2414-6 | 3214-12 | 3220-125 | 12-HP | 3220-16 | 3624-18 
Injection capacity (ez.) cot 88-46 12-16 12-20 16-20 18-24 
Injection rate (cu. in. / min.) 900 1,110 1,440 1,820 1,130 | 1,450 


Platen size (in.) (VxH) 24)/,"24 32x32 32x32 32x32 32x32 36x34 
Between tie bors (in.) (VxH) THIEME UAT DARL UAT UMELUAT DARI DAT UAL SUATILA 
[Daylight Opening in.) + 2 Bee ae a | $0 
Soo stroke (in.) 6-14 | 8-14 | 8'/,x20 | 8'/,x20 8'/,x20 8-24 
Clamping pressure (tons) 215 375 375 375 375 450 
Dry cycles per hour ie ae Te aa ee 

| Pressure on material (psi) 20,000 20,000 20,000 27,000 | 20,000 20,000 





INJECTION MOLDING DIVISION 
LOMBARD GOVERNOR CORPORATION 


Ashland, Massachusetts 
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Blow-mold 
55 gallon containers? 


New W-W machine does It! 


A new blow-molding machine engineered by Williams- 
White is the first successful unit manufactured in the 
United States to produce plastic containers in sizes up 
to 55 gallons. The recently developed machine features 
a double mold action and accommodates a wide variety 
of thermoplastic materials. Rigid performance and prod- 
uct quality tests bear out the famous Williams-White 
engineering skill and promise a tremendous potential for 
the blow-molder. 


Williams-White invites inquiries from firms concerned 
with problems of blow-molding large containers for many 
uses. For a demonstration appointment, phone or write 
today. 


WILLIAMS -WHITE & CQO 00 third avenue, motine, 1 


the measure of Performance Reliability for more than a century 


«a? 


— oh . f 
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PRESSES @ SHEARS © BENDERS @© PUNCHES @© HAMMERS 


New Wiilliams-White Blow-molding Machine with double die action 
capable of producing plastic containers up to 55-gallon capacities. 
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| p E - HORIZONTAL HYDRAULIC PREFORMERS 


BIPEL Preformers are the new standard of the industry. More and more major 
producers are installing these fast, efficient, rugged units. There’s a size and 
pressure selection to suit every requirement. New improvements (right) have 
increased output as much as 60%! Faster, more accurate preforming of any 
materials up to agitator-type is possible; even higher impact materials, too, 
with special feeders. Send us your special requirements. 


BIPEL Preformers are avail- 
able in four models, with var- 
iable pressure ranges from 
13 to 155 tons (2000 to 600 
strokes per hour). Preforms 
up to 6 Ibs. may be produced, 
handling a ton of material per 
hour. Up to 21,000 small pre- 
forms per hour are possible 
with multi-punch models. 


Ny 


sri man coc? RALPH B. 


ASSOCIATE 


BIPEL Presses offer 8 
variable pressure 
ranges from 10 to 660 
tons . . . individual or 
multiple installations 
with central drive sys- 
tems . . . fully or semi- 
automatic, of manual 
controls. New fully au- 
tomatic units (right) are 
available up to 20, 70, 
170 or 225 tons pres- 
sure... require no 
more floor space than 
standard press with 
operator. 


Production is up 20% in many plants with BIPEL Compression-Transfer 
Presses! The acceptance of these flexible, dependable units is remark- 
able. Rejects and over-cured heats are negligible; BIPEL’s Auto-Control 
eliminates the “human error”, and reproduces even the most complex 
molding cycles. For speed and economy, ask us for the full BIPEL story. 


Cay B. |. P. ENGINEERING LTD., 
Sutton Coldfield, England 


CANADA: John Sperling & Co. 


: @ E ® 739 Mountain St., Montreal 3, Que. 


COMPRESSION-TRANSFER PRESSES 














HIGH-SPEED PREHEATERS 






— 
RADYNE. 
SO 





Optimum preheat and efficiency with Radyne High-Speed 
Preheaters result in a maximum production rate and lowest 
molding costs. Radyne units are suitable for preform, powder 
or flake materials . . . and are the leaders in economy and 
dependability. The Preheater cycle can be integrated with 
any press cycle. The fast automatic lid opening is standard. 
The lowest level of fuming indicates the extreme uniformity 
of preheating. 



















Capacity Average Load/Min. 







H 6 1 kw 6 Ibs. 
H 15 2.5 kw 1.5 Ibs. 
H 30 5 kw 3 Ibs. 








10-12 kw 8 Ibs. 


















Roll-about stand permits full working height 
adjustment to match any press. 








presentatives 


6 y y MONS TIVERTON, RHODE ISLAND 
ES 


NCORPORATED 








Maximum results in automatic compression or transfer molding can be 
obtained using the Symons Radyne Automatic Preform Preheater-Loader. 
This compact unit can load large mold areas. The mold loading pattern is 
easily changeable. Working height is readily adjustable to fit any press. 
Newly developed handling methods result in preheating efficiencies matching 
semi-automatic operation. The adequate novel mechanical design assures 
smooth and dependable operation. 
















































Send Complete Details on Your Application 
to us at Tiverton, R. |. 





radio heaters itd. 


Wokingham, Berks, England 



















Illustration shows a 
typical installation for 











compression or transfer molding. 
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Automatic 


PREFORM PREHEATER-LOADER 
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STEAM ELECTRIC 


HEATING COOLING 
or HEATING and COOLING ' 


PLATENS} 
HOT PLATES) 


Quality ee «~~ AT A PRICE 


Deliveries . . . 10 satisry your | 
MOST URGENT NEEDS 


SURFACE GRINDING 


OIL EMERY FINISH 
UP TO 84” x 144” 


CUSTOM ENGINEERING CO. 


P. O. Box 1343 a Phone Glendale 6-7011 a Erie, Pa. 











SHELLS 
WOODEN ros 


CORES 


to serve the 


TEXTILE + RUBBER+ PAPER + PLASTIC 


and other industries 








The CAP WELD SHELL shown above is made 
with square metal tube extending through 
the entire length of shell. 








The MACHINE ROLL is made from glued or 
solid stock, with journal through entire 
length, or gudgeons in the ends. 


OTHER OPTIONAL TYPES 
* CAPPED END SHELLS * CAPPED SQUARE SHELLS + LAG ROLLS 


Supplied in Stondard Diameters; other Diameters 
to 16” and Length to 11° on special order. 


Send For Descriptive Brochure 











CYLINDER MFG. CO. uswimosne n., 


HE 














Sterico field engineers and engineering staff are available to help solve your temperature control problems. Write us today. 





tn, 


ACCURATE, EFFICIENT TEMPERATURE CONTROL 
UNITS FOR ALL PLASTIC MOLDING AND FORMING 


Model 6002 — Double zone unit to heat or 
cool water and circulate it through mold 
passages. Heating ranges 60° to 210° F. 
and 100° to 250° F.; cooling range 80° 
to 255° F. 


Model 6003 — Compact double zone unit 
designed for permanent installation... or 
where floor space is limited. Casters avail- 
able if desired. Heating ranges 60° to 
210° F. and 100° to 250° F.; cooling ranges 
80° to 255° F. 


Model 6012 — Single zone unit. Can be 
furnished to operate in any one of four 
horizontal positions, when specified. Heat- 
ing ranges 60° to 210° F. and 100° to 
250° F.; cooling ranges 80° to 255° F. 


a 





Model 6031 — Triple zone circulating unit 
for roll take-off installations. Three separate 
heating control ranges from 60° to 250° F.; 
three cooling control ranges from 80° to 255° F. 


Model 6016 — High temperature single 
zone unit. Heat transfer fluids circulated at 
low pressure...eliminates hazards of high 
temperature with high pressure. Heating 
ranges 100° to 550° F.; cooling controls 
available. 


Model 6007 — High temperature double 
control unit. Same specifications as Model 
6016, but with two separate heating and cir- 
culating systems. Cooling controls ovailable. 


A COMPLETE LINE OF TEMPERATURE 
CONTROL EQUIPMENT 





ae 
ST i 
4 s} ) 
LOY .) ig 
Thermotroi-room Thermostatic Conder.sate Temperature 
Temperature Traps Pumps Control 
Control Valves 


INDUSTRIAL CONTROL DIVISION 


Sterling inc. 


5206 W. Clinton Ave., Milw. 23, Wis. 
Leaders in Temperature Controls Since 1916 
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Enlarged 
more than 
100 times 


This photo shows the cross 
section of the Printex Seal, 
made on the Printex Polythene 
Bag Making Machine 

Type 380A. 


You will easily observe 

the extreme strengthening 
of the welding area. The poly- 
thene is not at all distorted 
by the sealing bars. 


This photo proves 

the properties of the Printex 
Seal: Sift and water proof 
maximum security, 

also with gussetted bags. 

it will not give way 

in or around the sealing area, 
not even with worst treatment. 





The Printex Seal offers security 
for converters and packers. 
The Printex Sealis better! 


Hamnack! HansSsella 


Maschinen GmbH Viersen/Rhid. West-Germany 





CuMBERLAND 





The greatest variety of plastics granulating, pelletizing 

and dicing machines ever offered. Machines of 

advanced design for every need from laboratory 
models to the ultimate in size and capacity. 


Cumberland “Stair-Step” Dicing Machines 





For dicing the full range 
of thermoplastic materials. 

Cubes 4,” to 1” produced 
from plastic sheet or ribbon 
stock. Pellet sizes altered 
merely by changing knives. 
Cubing is done in one sever- 
ing operation with rotor 
knives cutting against one bed 
knife. 

All surfaces contacting plas- 
tic materials are of corrosion- 
resistant metals. 

Three sizes of machines for 
stock widths 314”, 7”, and 14”. 


Cumberland Model 30 Granulator 


A large heavy-duty machine 
for extremely rugged work, 
offered in throat sizes 11”x30” 
and 16” x 30”. Optional num- 
ber of knives on rotor and 
optional type of knife mount- 
ings. Pivoted doors provide 
ready access to cutting cham- 
ber for easy cleaning and 
adjusting knives. Screen is 
readily removable. 

Frame and cutting chamber 
are of thick weldments with 
deep welds. Rotor and seal 
rings are heat treated and 
ground all over to provide 
tough, undamageable parts. 
Hardened surfaces preserve 
new appearance. 








Cumberland Felletizing and Straight Feed 


Dicing Machines 





eS 


a>! 


A full range of pelletizing 

machines with the following 
feed table widths: 
6”, 14”, 17”, 24”, 28” and 42”. 
Newly designed models to 
accommodate today’s high in- 
put speeds:and high hourly 
capacities. 

Straight feed dicing ma- 
chines are modified pelletiz- 
ing machines known as the 
Cumberland Notched — Knife 
and Ratchet — Tooth Dicing 
Machines. They are less ex- 
pensive though more limited 
in application than the Cum- 
berland Stair-Step Dicer. 
These straight feed dicing 
machines have the same feed 
table widths as the pelletizers. 
They produce rectangles or 
cubes from extruded or milled 
sheet or ribbon stock. 


Five Improved Cumberland Large Throat 


Granulating Machines EE ee a 


7”x10”, 8%”x12”, 8%”"x16", 
12" "x16", 12”x20” — designed 
for use beside the press or for 
central granulating machines. 

New knife design and slow 
rotor rpm provide better 
granulation, and at the same 
time yield quiet operation. 
Clean cutting is assured 
throughout the complete 
range of thermoplastic mate- 
rials from softest polyethyl- 
ene and vinyls to hard and 
tough nylon, Cycolac and 
Kralastic. 

Quality construction, rug- 
ged as all Cumberland ma- 
chines, is entirely of steel 
weldments. Advanced design 
leaves all working parts read- 
ily accessible for cleaning and 
adjustment of knives. 

Minimum floor space. End 
removable screens. 








Cumberland Laboratory and 
Pilot Plant Machines 


A new 6” Pelletizer 
A new 3%” Stair-Step Dicer 
Granulating Machines O and 710 


Citbeslel-yme-helel 


ENGINEERING COMPANY, INC. 


1044 





DEPT 


Outside No 


+ 
' 





Cumberland New Extra Large Granulating 
Machines. 


Three new machines, throat sizes 18”x28”", 
18”x37”, and 20”x50” for bulky materials 
such as film, blow molded and vacuum 
formed items. 


BOX 216, PROVIDENCE 1, RHODE ISLAND 


Direct factory engineering assistance available throughout North America from 
sales offices in Providence, New York, Cleveland, Chicago and Los Angeles. 


and South America — 


sold by our licensee BURTONWOOD ENGINEERING COMPANY, LTD., 
BURTONWOOD, WARRINGTON, LANCASHIRE, ENGLAND. 


Cumberland machines are manufactured and 








Only 
FEMCO 


ild 
Builds A 
lete Li 
Comp eta ine Cutter that has virtually 
revolutionized the synthetic foam industry. This ma- 


. ; chine enables producers, fabricators and users of syn- 

0 Mac ines if thetic foam to mechanically produce pads or cushions 
= with complex shapes without molding. A template of 

the desired shape is made and the Contour Cutter fol- 


e s 
| he design. Di i band ing to sh i 
for Fabricating eliminated. The Contour Cutter will cut ond shepe on 
average size automobile topper pad in just 14 seconds. 
All Types of 
° 
Synthetic 


Foams! 









Here’s our new Contour 


vertical die handling mechanism which 
greatly expands its potential use for 
die cutting thick materials. Dies are 
mounted in a steel frame above the 
bed of the machine. Stock is fed onto 
the cutting bed and dies are then 
lowered vertically into cutting position. 
Traversing steel roll then passes over 
the back of the die board making the 
cut. Use of vertical handling mechanism 
lengthens die life, eliminates frictional 


ROLLER DIE CUTTER MODEL 114017 This machine is equipped with our 





Only FEMCO builds a drag of stock over dies, and reduces 
concavity on side cuts as well as stock 
complete line of equipment stretching. Machine can be equipped 
. with our automatic feeder to handle 
for fabricating all types roll stock. Can be used to die poly- 
of synthetic foams. Whether ether, urethane, foam rubber, open and 
i close cell sponge, supported and unsup- 
you are a prime producer ported vinyl fabric, cork composition, 
of foam or a fabricator- curled hair, Fiberglas and vacuum 
distributor, FEMCO j formed plastics. 
utor, 
has equipment that will fit 
into your operation to make 
it more flexible and give 
ai — production at 80” x 20’ 
wer cost. 
aE LEVELER AND SPLITTER 


of our most popular 
machines. Write today 
for complete details 

on the complete FEMCO 
line of synthetic foam 
fabricating equipment. 






FEMCO’S 80” x 20’ Automatic Conveyorized Leveler and 
Splitter levels raw blocks of urethane foam and then splits 
them into thin sheets. It will split long slabs of urethane 
foam into roll stock and will split three and four-inch 
thicknesses without a “flip-up” at the end of the cut. 
Splitting head has 30” vertical travel and indexes in 1/32” 
increments. Conveyor belt speed is variable from 25 to 100 
FPM. Machine is equipped with our “never-change” guide 
bar coated with “Fem-Coat”’ slick surface to reduce frictional 
drag and minimize static electricity. 


; LLS ENGINEERING A FEMCO sole On 


ll on . 
AND MACHINE CO. oral NCO mae Pan you wos 


like to see these films. 
CUYAHOGA FALLS, 0. 





















Interested in 


Blow Molding ? 








MPM’s new “Diversamatic” twin-station is the fastest, most versatile unit available. 





You owe it to yourself to check the advanced design features of 
MPM’s new “Diversamatic” blow-molding machine. 

Unique twin-station design lets you operate two identical or 
different molds at the same time. Once the machine is set up (easily 
done with manual controls), you switch over to automatic for high- 
speed, continuous operation. 

You can produce single or vertically strung multiple-cavity 
work in lengths of up to nearly three feet! Materials blown include 
low- and high-density polyethylene, polypropylene, high-impact 
styrene, nylon and other materials. 

The “Diversamatic” can be used with any extruder, domestic 
or foreign. If you wish, MPM will provide the complete unit, in- 
cluding extruder (see photo at right). Moreover, MPM will operate 
the unit for your inspection prior to shipment, then help you put 
it into operation in your plant. 

In addition to the “Diversamatic,” MPM manufactures a one- 
station, two-head machine, two-station machines with either four : ; 
or eight heads, and a new six-station rotary machine. For informa- Ss pnw ig Fame a een 
tion on any or all of these, just drop us a note. molding equipment, and the tooling, if desired. 





Mi odern Plastic Machinery Corporation 


General offices and engineering laboratories: 64 Lakeview Avenue, Clifton, N. J. 
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You see your 
MPM Extruder 
in action... 
before you buy it 










MPM doesn’t sell merely extruders — it sells production. When 
you order an MPM extruder, you know exactly what caliber of 
performance you can expect, because you’ve seen it perform... 
had a chance to test every part before purchase. 


Moreover, many extruders today are “patch-quilt” affairs: one 
piece made by this company, a second part by that, a third by still 
another. Not with MPM. For MPM manufactures virtually all its 
own components: grinds its own screws, assembles its own con- 
trols . . . all precision-built to MPM standards in MPM’s modern, 
90,000 sq. ft. plant. 


Screw diameters available range from 1 to 12”, in vented or 
non-vented design, and in L/D ratios of 20:1, 24:1 or longer 
Either resistance-band heaters, cast-in heaters or induction heat- ‘ ‘ m 
ing can be specified. Extra heavy-duty thrust bearings, forged-steel INTERESTED I ew ee ae 


“fc 7 f you'll be interested in the new MPM “Diversa- 
barrels, and precision-ground screws are typical of rugged MPM matic.”” Molds from polyethylene, polypropylene, 


components. In short, MPM extruders are tailored for your high-impact styrene, mpg nh ed ag 
specific needs, then proved out to you before you buy. More in- -. See ae if 36 one. at May ie ort 
f sent tt wike Whee Piastic Machinery C ati daylight. 12” stroke. Automatic built-in electric 
ormation’ Jus rite Modern Fiastic Machinery Corporation, counters, All-pneumatic system. Works with any 
64 Lakeview Avenue, Clifton, N. J. extruder, either U.S. or foreign-built. 





Miodern Plastic Machinery Corporation 


General offices and engineering laboratories: 64 Lakeview Avenue, Clifton, N. J. 
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EEMCO Equipment is tailored to meet today’s 


Automated requirements for Transfer, 
Compression, Laminating and Milling applications for better 


products of Plastic’s, Rubber and Reinforced Fiberglass. 


Big names in industry (actual installations upon request) rely 


on EEMCO automated and efficient equipment for 
improved controlled products. 


Ask for specific information “How ERIE ENGINE 


can help you meet today’s manufacturing needs”. 


Informative literature and complete catalogs 
available upon request. 


erie fj] engine a mfg. co. 


953 EAST 12th STREET ¢ ERIE, PENNSYLVANIA 
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Wady extrudercylinders 


the best product and service because of continuous reseaeh and expansion 





Expansion —To provide improved service in delivery schedules, and engineering and sales contact, a new 
Branch Plant has been put into operation on the Eastern Seaboard — New Bruns- 
wick, New Jersey. Concurrently, the main production plant in Los Angeles has 
been continuously expanded to more than double its former capacity. 


Standard and custom specifications —As the only complete design and production supplier for extruder 
cylinders, Industrial Research Laboratories offers XALOY and X ALOY-306 lined 
bimetallic cylinders in the widest range of lengths, diameters and wall thicknesses. 


Answer to corrosion and abrasion problems -XALOY and XALOY-306 lined cylinders provide the 
maximum cost reducing advantages of tremendously increased production and 


long life for extrusion equipment for industries processing plastics and rubber. 
Write for Engineering and Data Guide. 


Insist on XALOY and XALOY-306—supplied as original equipment by all 
leading extruder manufacturers and recommended for easy replacement. 


—, PROOF OF CORROSION RESISTANCE 
Wy of these rings were cut from the same s 
L AY cylinder | with XALOY-306. At left is 
58 section of o nal cylinder with XALOY-306 


. 
aa) lining. At rig section fro ame tube 


4 “ after immersion in b 
\ \ " ric aci t 
/ \ Ee inaffected while 


ye { 
\ 1ssoive 
v—% Ns - 





Industrial Research Laboratofies 


Division of Honolulu Oil Corporation / \'¥ y \ 
961 East Slauson Ave., Los Angeles 11, Calif.—ADams 1-4161/CABLE: IRLXALOY e ; 3\* sexes ¥} 
Eastern Branch: New Brunswick, N. J., 3 Terminal Rd., P.O. Box 910—CHarter 6-0200 % , Ag ee le 


Foreig in Licensees 


Europe: Brookes (Oldbury), Limiteth* Subsidiary of Tube Investments Ltd., Birmingham, England - Telegrams: Brux, Oldbury Telephone, Broadwell 1294/5 
Australia / New Zealand: A. Gonin@m & Company, Limited - P.O. Box 21, Broadmeadow + Newcastle, N.S.W. Telegrams; Platinum; Telephone, MA-3811 
Japan / South America: Omni Produits Corporation - 460 Fourth Ave. - New York 16, New York - Telex: NY 1-3941 /Cablé: Omniprods / Tel. Lexington 2-1320 


Whrlds eading Manufacturer of Ks; yer OF, ae vee Colanders 
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LYNCH complete package 


From 
extruder...to die... 
...tO full post 

extrusion 
eguipment 





24” sheet process line 
with 12° diameter 
chrome rolls and 

built-in heat exchanger. 


Monofilament 
processing equipment specially 
designed for styrene. 






5 


Center fed blown 
film die with an 


Specially designed adjustable air ring. 


steam heated and water 
cooled quench tank of 
Stainless stee/ 


Control unit for 
controlling heat input 
to extruders and dies. 


restrictor bar. 
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Manifold sheeting die assembly 
with adapter, (ruggedly con- 
structed) with adjustable 


LYNCH CORPORATION 
Formerly Robbins Plastic Machinery Corp. 


...gives you the complete line 
including extruder, dies and post 
extrusion systems for process- 
ing film, sheet, pipe, tubing, fila- 
ments, sections, etc. 


DIES: Blown Film « Fiat Film e 
Monofilament « Pipe, rigid and flexible « 
Sheet « Strand «¢ Tubing. 








Another monofilament 
processing line (less winder) 
for linear polyethylene. 










6 


Traveling shear 
unit for cutting 
moving sheet of plastic 

sheet to length. 


17” wide manifold type 
strand die. Explosion 
proof construction 





TASC ELS 


POST 
EXTRUSION EQUIPMENT: 





Blow Molding Units « Capstans e« Control 


Specially designed ‘‘combina- 
; tion” unit for 36” sheet. 
Cabinets « Conveyors « Cut-Off Saws « Chain driven rolls. Dancer 
roll controls sheet tension. 












Forming Tanks and Racks e Haul Offs 
and Wind Ups e Heat Exchangers « 
Pipe Coilers « Pull-Offs « Refrigerated 
Water Tanks « Shears, Frimmers—Sheet 


and Film « Sheet Polishers « Stackers 


10A Above unit with 


guards and controls. 








13 


Tubular film haul-off tower 
with collapsing frame, 
air ring, die and winder. 





12 Special pre-heat oven 
for pre-heating 60 inch 
width film or sheet 
prior to embossing 
Includes heat exchanger 





14 


Blown film double 
nip roll and 
collapsing frame 
with slitter accessory. 







Portable heat 

exchanger unit. 

“~ Either “‘closed"’ or 
17 “‘open”’ types available. 









. % 
1 5 Plastic sheet stacker. 
Completely automatic 
stacking from cut off. 16 Specially made 
‘anti-static’ device 
for light gauge sheeting. 







Standard extrusion 

conveyor for cooling 
and conveying shapes, 

18 tubes, strips, etc. 


Corporation (Plastic Machinery Division) 
Formerly Robbins Plastic Machinery Corp. 


1430 MISHAWAKA STREET, ELK AAR T, tnyorana 
LYNCH REPRESENTATIVE: Wiimod Co., Rubber Division, Toronto 10, Canada 
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Oid Familiar Art (comes of 2-4 ge... 


Blow Molding Market offers 








Write for more complete information to . 


Quality Machine Co. 

x 
4. ~campennapaaeage 
1840 Given Avenue, Bronx, New York 


Telephone: TUlip 2-1313 
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Quality Machine can help you towards your goal 
of sizeable new Markets for blown structures 


Blow Molding, potentially fast, economical, 
wonderfully suited to the design of intricate 
highly functional shapes is now possible with 
rigid, heat-and-chemical-resistant polymers. 
Opportunity awaits you in new frontiers like 
industrial shapes, sporting goods, toys, packag- 
ing, miscellaneous seme accessories. 


Known in the Blow Molding field for several years 

. now Quality Machine has undertaken another 
expansion move, towards the manufacture of a line 
of Blow Molding Machines and equipment. And 
augmenting this service, to enable you to realize the 
optimum in production, improved facility and per- 
sonnel potential, Quality Machine is geared to assist 
customers in the preparation, training and develop- 
ment of personnel, besides offering maintenance 
and service and equipment on a continuing basis, 


To be of service to you, if you are a manufacturer 
in any of these fields such as; toys, dolls, house- 
wares, lamps, automotive parts, bottles, containers 
and industrial components . . . Mahl Sales Corp 
custom molding department is completely equipped 
to assist you in the production of many rigid, dura- 
ble precision products—at low cost. 


SPECIFICATIONS for BLOW MOLDING MACHINE MODEL 
NO. 100 

Complete with Extruder 

2 Stations, complete with manifold and dual head 
flow valve, 2 air operated clamp assemblies with 
2%” 20 to 1 ratio extruder; 15 H.P. U.S. Vari-Drive 
Motor, capable of producing a minimum of 120 
Ibs. of polyethylene per hour. 

HEATING PANEL consisting of a panel offering 
a choice of West or Wheelco No. 270 instruments. 
MOLDING MECHANISM has capacity to_pro- 
duce molded pieces up to 50” in length and 9%” 
in diameter, with a platen to platen daylight open- 
ing of 23”. Equipped with Air Regulators, Filters 
and Oilers, for controlling the clamping pressure 
and regulating blowing pressure. 

TIME VARIABLE available in all phases; extruder 
—die close—blow—and special delay for blowing. 
CONTROL PANEL equipped with plug-in units 
for rapid change of maintenance of all timers and 
relays. 

MOLDING MECHANISM closes with 4000 Ibs. 
per Square Inch. 

ENTIRE MACHINE is adjustable for raising and 
lowering molding mechanism for small or large 
molded products. 

SPEED MECHANISM will dry cycle 2500 pieces 
per hour. 

PLATEN SIZE 10” x 18” x 1” thick. 

ALL MACHINE PARTS available immediately, 
and are readily accessible for economical mainte- 
nance. Manufactured in the United States. 
MACHINE IS AIR-POWERED THROUGHOUT. 
It can be operated automatically or manually. 








NEW BlisTPack HEAT SEALER seals through card, protecting 
product and plastic blister . . . lets you seal up to card and blister 
edges. A new process that cuts sealing time to as little as two 
seconds. Flat steel master tray minimizes chance of warpage or 
improper sealing, takes punishment that deforms web materials 


used in conventional sealers. Fast, simple changeover. Conveyor- 
On this page... ized automatic unit or efficient manual model. 


NEW DIE CUTTER handles all thermoplastic materials . . . pro- 
vides up to 20” of “daylight,” more than 6” of stroke. Unique 
air-hydraulic power head rated at over 50 tons delivers pressure 
and speed desired, eliminates maintenance problems of pure 
hydraulic systems. Spring-loaded shuttle table permits outside 
loading. Mechanical in-press stop and heated platen increase die 
life and make special applications possible. Advanced safety 
and timing controls. Cutting areas: 24” x 36”, 30” x 50”. 40” x 60” 
and 49” x 73” 





NEW FLANGE FORMER moves 80” to 400” per minute, makes 
90° or 180° folds on any commonly used thermoplastic. Variable 
speed drive and positive dual thermostatic heat control assure 


new ways : smooth folding, whatever the speed. Edge being formed is heated, 


top or bottom, at all stages through forming die. Will fold parts 


a good 
packaging 
set-up 
a 


NEW PRESSURE FORMERS. Unique among pressure-forming 

e er one machines, these Tronomatic models work with all thermoplastic 

materials. Production speed up to 20 cyc./min. in automated 

operations. Air-hydraulic power head delivers instant, high- 

speed force. No need for special plumbing, no “hydraulic” prob- 

2 - lems. 12” x 22”, 24” x 30” and 20” x 24” models, with Tronomatic 

Can Tronomatic and Tronomatic indexing and trimming equipment optional on the first two and 


equipment help you solve a costly “standard” on the third. 
packaging problem... make a good 


packaging set-up a better one? Our NEW VACUUM FORMERS combine with other Tronomatic 


new plant and demonstration labora- mochines in eutomated operations to let you be overyihlag from 

9 é . . orming to heat sealing to trimming to stacking finis parts. 
tory is at your endenane: Write today Standard models: 30” x 30”, for skin packaging . . . single-station 
or, better yet, drop in if you’re in the machines from 11” x 22” to 48” x 72”... advanced rotary units. 


vicinity. Custom-tailored equipment also available. 


NEW EXPANDABLE POLYSTYRENE MOLDER delivers up to 
16” stroke, handles parts up to 40” high. Special mold mounting 
permits full use of “daylight,” speeds loading, eliminates hazards 
of working “in the press.” Connections to air, water and steam 
only ones needed. Five platen ateas available, from 24” x 36” to 
49” x 73”. Can be fully automated, if desired. 





TRONOMATIC MACHINE MANUFACTURING CORP. 


25 Bruckner Blvd., New York 54, N. Y. » MO 5-4600 
Manufacturers of plastic forming, molding, fabricating, sealing and cutting equipment 
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—RUBBER AND | 


MILLS, REFINERS, CRACKERS, WASHERS 


Mills are built in all standard sizes as well as special sizes 
to meet specific requirements. The mill illustrated has 
rolls 20” in diameter, 48” long. The motor drive is direct- 
connected to the rear roll. It also has motor-operated 
adjusting screws, flood lubrication, front roll position in- 
dicators, tilting stock guides, two sets of connecting gears 
for operating at two different friction ratios. 

Mills can be supplied driven individually, in pairs, or in 
groups on a ‘line shaft and may be floor mounted on 
vibration mounts if desired. In addition to all types of 
standard mills, refiners, crackers, and washers, we design 
and build special-purpose units for new rubber and plastics 
processes. 


=m COAMSON UNITED 

















AUTOCLAVES, VULCANIZERS, POT HEATERS 


Adamson United offers a full line of horizontal and vertical 
ressure vessels in diameters from 12” to 15’ and any 
ength. They can be built for full vacuum or internal 
pressures up to 2500 psi. A variety of quick-opening, 
positive-locking door arrangements are available including 
breech-lock davit or hinge-type, slide-lock, third-ring type, 
and others. Vessels can be single shell or jacketed and 
may be equipped with internal coils, circulating fans and 
automatic controls for programed process control. 


The 72” I.D. horizontal vulcanizer shown has a breech- 
lock, hinge-type door. 


ROTOCURES* 


The standard Rotocure illustrated has a vulcanizing roll 
60” in diameter, 80” long. Curing speed is adjustable from 
0.5 to 8.0 fpm. Maximum belt tension is 240,000 lbs. 


Available with either steam or electric heating, the Roto- 
cure provides continuous curing of standard belting, floor- 
ing, or sheeting, as well as rubber or plastic articles with 
molded pattern surfaces. It gives a uniform cure with no 
overcuring or undercuring of over-lap areas as occurs on 
conventional equipment, and eliminates time and heat 
losses due to opening and closing. Roll and belt changes 
are made quickly and easily. An additional pressure roll 
can be provided for molding deeper patterns and increased 
production rate. 


*Patented by Boston Woven Hose and Rubber Co. Built by 
Adamson United Co. under a licensing arrangement. 








i sore” Lamar ey Ter er SILT LRT ' pes 
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@ DESIGNERS AND BUILDERS OF BASIC AND SPECIAL MACHINERY 
FOR THE RUBBER, PLASTICS AND PLYWOOD INDUSTRIES 
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PLASTICS PROCESSING MACHINERY 


CALENDERS 


We offer a complete line of 
wes pero to — 
modern production require- 
ments for speed and seuanien. 
Sizes range from 8” x 16” labo- 
ratory models to large produc- 
tion units with rolls measuring 
36” x92”. They may be 
equipped with such features as 
roll bending, roll crossing, 
drilled rolls, anti-friction bear- 
ings, and pinion-stand drive. 
Calender include 2- and 
3-roll vertical, inverted-L, Z- 
type, cascade, inclined, and 
others. 


130 depen commute aaee 
» co ar- 
type calender with roll nnn. 
A full line of accessory 

ment for continuous process- 
ing is also available. This 
includes equipment for produc- 
tion of rubber and plastic 
sheeting, and for fabric coating 
operations. 





SPECIAL MACHINERY are... HYDRAULIC 


Shown is the 80,000-Ib. load side of an Adamson- PRESSES 

built aircraft tire and brake tester. The inertia wheel The 64” x42” sid 
is 120” in diameter, develops speed of 300 mph. oleae pal eae Tomes 
We also design and build special presses for plywood, is designed for com- 
hardboard and decorative laminates; synthetic rubber pression molding re- 
baling presses; continuous chipboard extrusion ma- qiins extremely low 
chinery; ram-type vulcanizers for large off-the-road eflection. Other 


tires; special large molds oe a —_ 
for rubber, plastics, and siadiow tien tae 
building materials; and neck, and barrel-type 
other special equipment r 


hydraulic presses. 
for laboratory or produc- Standard sizes of 
tion. . 


square presses range 
from 12” x 12” to 
76” x76”; rectangular 
laten presses in 
engths to 31’. 


Our standard presses 
include types for com- 
pression, transfer, and 
injection molding of rubber and plastics, as well 
as pa for V-belts, flat belting. laboratory use, 
and automatic molding of multiple parts. We are 
also equipped to design and build special units 
to meet specific requirements. 





— ADAMSON UNITED 


& O MN PAN 


730 CARROLL STREET, AKRON 4, OHIO 


Subsidiary of United Engineering and Foundry Company 
Plants at Pittsburgh, Vandergrift, Wilmington, Youngstown, Canton 7075 


1055 














WHAT’S YOUR S.1.0.? 
























WHATEVER THE SIZE 

WHATEVER THE ITEM 

WHATEVER THE QUANTITY 
AUTO-BLOW PRODUCES AN EFFICIENT 


BLOW-MOLDING MACHINE 
FOR THE JOB... 


Whether it’s a toy golf ball or a 
hobby horse — a detergent bottle or 
a 55 gallon drum — with production 
runs of 10,000, 100,000 or 1,000,000, 
AUTO-BLOW offers a blow molding 
machine that will mold the product 
at the lowest cost per unit. 


Single and two-station models for 
short runs of small items — versatile 
two-and four-station machines for 
short or long runs of large or small 
products — single or multi-station 
models for long production runs of 
large items — all these, plus machines 
designed for your specialized 
requirements, are avilable from 
AUTO-BLOW. 


Designed and built to the highest 
standards, all AUTO-BLOW models 
are licensed under applicable patents. 
The AUTO-BLOW machines best suited 
for your needs may be obtained 
by lease-rental, time payment or 
outright purchase. 


AUTO-BLOW CORPORATION 


400 KINGS HIGHWAY CUTOFF, FAIRFIELD, CONNECTICUT, EDison 4-9481 
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BLOW MOLDING 
MACHINES AVAILABLE 
FROM AUTO-BLOW 
INCLUDE THE 
FOLLOWING— 


RECIPROCATING MODELS 

SERIES 60 — available in two-, 
three-, or four-station models. 
Ideal for industrial items, con- 
tainers or toys to 8” diameter. 
Clamp pressure 6,000 Ibs. 

SERIES 150 — excellent general 
purpose machine for a_ wide 
range of products. Two-station 
models mold items to 14” diam- 
eter. Four-station models mold 
items to 6” diameter. Clamp pres- 
sure 10,000 Ibs. 

SERIES 250 — outstanding for cus- 
tom molding of large items. Two- 
station model molds parts 18” x 
84” cross section—four-station 
models for items to 8” diameter. 
Clamp pressure 18,000 lbs. 
SERIES 450 — larger machine for 
molding big toys, containers and 
industrial items. Two-station 
model molds items to 28” x 14” 
cross section. Four-station model 
for pieces to 13” diameter. Clamp 
pressure 50,000 lbs. 


TOGGLE OPERATED PRESSES 

WITH ACCUMULATOR 

SERIES 160 — best for high pro- 
duction of bottles, toys, ete. 
Four-station model molds items 
to 6” diameter. Two- and three- 
station models available for 
larger items. Accumulator speeds 
parison flow from continuously 
running extruder, gives close 
control of parison thickness and 
adds cooling time. Clamp pres- 
sure 20,000 lbs. 

SERIES 240 — similar to Series 
160 models, but with larger 
platens and greater stroke. For 
maximum production of larger 
items. Clamp pressure 30,000 lbs. 
SERIES 260 — very high produc- 
tion eight-station machine for 
containers to one quart size. 
Clamp pressure 30,000 Ibs. 


SINGLE STATION 

ACCUMULATOR MACHINE 

SERIES 300 — molds parts to 24” 
diameter—55 gal. drums, riding 
toys, large industrial parts, etc. 
Accumulator speeds parison flow 
from continuously running ex- 
truder and expedites cooling of 
molded items. Clamp pressure to 
120,000 Ibs. 

ANY OF THESE MODELS can be 
adapted for your specialized require- 


ments. For complete information write 
or call 


AUTO-BLOW 
CORPORATION 
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technical services offered by Auto- 
Vac are as important to you as hav- 
ing the right machine for the job. 
Whatever your thermoforming prob- 
lem, from the development of a 
completely new idea to the more effi- 
cient production of existing prod- 
ucts or packages, Auto-Vac’s out- 
standing experience and technical 
ability are at your service. 


Before recommending the ma- 
chine best suited for your require- 
ments, Auto-Vac carefully considers 
the many factors which can mean 
the difference between a smooth- 
running, profitable operation or one 
which is inefficient and unprofitable. 
Forming methods and techniques, 
material selection, mold design, ac- 
cessory operations and equipment, 
and the many other details which 
contribute to successful thermo- 
forming are carefully evaluated 
with the experience gained from 
hundreds of machine sales. 


Years of experience with the 
forming characteristics of dozens of 
plastic materials, and continuous 
testing of new materials, enable 
Auto-Vac personnel to recommend 
the plastics best suited for any 
forming requirement. In mold de- 
sign and construction, a highly 
specialized area of thermoforming, 
technicians specify the mold mate- 
rials, design and size most satisfac- 
tory for your needs. Every other 
facet of your operation is given 
careful consideration to insure max- 
imum production efficiency. 


Whether you’re just starting a 
thermoforming operation or have 
been in the business for years, it 
will pay you to see Auto-Vac before 
you buy. Auto-Vac offers you the 
finest in equipment, the most expe- 
rience and the best in technical 
service. 
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LAB -VAC — design and material test- 
ing, prototype forming or short production runs. 
Low cost, versatile machine for straight vacuum, 
drape and plug forming. 





PRO-VAC — economy machine for 
production or “in between” jobs. Vacuum, drape 
and plug forming with 24” x 30” forming area. 
Manual or automatic operation. 











EQA (with plug) — versatile “work-horse” of 
the industry — from deep-draw forming to skin- 
packing. Five models, with forming areas from 
24” x 36” to 48” x 72”. 





AUTO-PAK  — high volume skin- 
packing, blister packing or Snap-Pak, or use it 
for small article production. Plug attachment 
available. Forming area 20” x 25”. 





MASTER -VAC —high speed roll- 
fed production of thin gauge items. Forming area 
42” x 72” also handles large heavy-gauge parts 
to 8” deep. ° 








MODEL L-— largest production model 


in the world. Vacuum forms items up to 6 ft. x 
12.6 ft. up to 24” deep. Completely automatic, 








MV-2 — two sided heating for fast forming 
of heavy gauge material. Ideal for deep drawn 
parts up to 24”. Six models for parts to 4’ x 6’. 
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PRESSURE FORMING 


Four times faster than vacuum or drape forming! 
Superior distribution of material, sharp detail 
and very close dimensional control in formed 
products. Two automatic, high production models. 











Mets 


vimont 
CUTTING PRESSES; STACKING, MATERIAL 


FEEDING AND INDEXING MACHINES 





AUTO-VAC COMPANY 


A DIVISION OF NATIONAL CLEVELAND CORPORATION 
450 Kings Highway Cutoff, Fairfield, Conn. 
EDison 4-9481 
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BLOWMOLDER 


Model 1246 
The Model 1246 is a completely automatic 
injection type blowmolder. One to ten bottles 
can be blown at one time, depending on size. 
Shot capacity is 4 to 6 oz., and plasticizing 
capacity is 125 Ibs./Hr. 


MODEL 74 & 75 


The Model 74 is a 1, 2 and 3 oz., fully 
automatic machine. Plasticizing capacity 
is 60 to 80 Ibs./Hr. 


Model 75 is 4 to 6 oz., fully automatic. 
Plasticizing, 80 to 100 Ibs./Hr. (Machine 
illustrated is Model 74.) 


WALL 


MODEL 11 & 12 


The Model 11 is a 3 oz. Duplimatic, designed for 
insert molding. Plasticizing capacity is 60 Ibs./Hr. 
The Model 12 has 4 to 6 oz. shot capacity, 
excellent for heavy duty insert molding. 
Plasticizing capacity, 80 to 100 Ibs./Hr. (Machine 
illustrated is Model 12.) 





The Moslo line of Plastic Injection Molding Machines offer economical, high volume 
production. Their versatility makes it possible to produce a great variety of industrial 


and commercial parts. Before you buy . . . investigate the Moslo line . . . Write for com- 
plete specifications. 







a 


2442 PROSPECT AVE. * CLEVELAND 15, OHIO 
oy, lanu, ‘aclurve¥s of the World's Finest Plastic Injection Molding Machines 
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YOUR RELIANCE MCL eEe Lh at 
POWER SELECTOR 


{ 





EXTRUDER DRIVES 


V*S EXTRUDER DRIVE — 1 thru 350 hp. 


All electric variable speed drive operates from a-c. circuits. Standard speed ranges as great 
as 16 to 1, with constant horsepower available. Wider ranges for special applications. 

The V*S system provides soft starts with full torque available at low speeds, and controlled 
acceleration. 

Only the drive motor need be mounted on the extruder. All control equipment including 
operator’s panel can be placed in any convenient location, in a new Super “T’ V*S cabinet 
which is up to 35% smaller. V*S Extruder Drives can be equipped with controls to coordi- 
nate extruders with conveyors capstans, or other auxiliary equipment, or for automatic 
control of extruder output. 

For full details, ask for Bulletin No. D-2506. 

REEVES EXTRUDER DRIVES — 5 thru 40 hp. 


Low cost, mechanical variable speed motodrive operates from a-c. circuits. Available in 
speed ranges up to 8:1. 
Reeves Extruder Drives are variable pitch pulley devices powered by standard a-c. motors. 


A simple turn of a hand wheel selects any speed in the drive range. Pneumatic controls are 
available for remote or automatic operations. 


Low cost Reeves Extruder Drives are simple to maintain. Complete drive mounted right 
on the extruder, with no additional control equipment required. 


For full details, ask for Catalog Ne. M-592. 





INJECTION MOLDING MOTORS 


RELIANCE HYDRAULIC PUMP MOTORS —1 thru 200 hp. 


Complete line of a-c. motors designed for powering injection molding machine hydraulic 
systems. Available for either separate coupled shaft mounting or flange mounting as an 
integral part of the pump. Drip-proof; explosion-proof; dust-tight. 


For full details, ask for Bulletin No. B-2104. 









Winders, Pelletizers, Laminators 
| ~ ete and other auxiliary equipment drives 
REEVES MOTODRIVES — ‘s thru 5 hp. and up 

Low cost mechanical variable speed drive similar to the extruder drive except lower horse- 
power. Available with speed ranges as wide as 10:1. 

Reeves Motodrives furnish any operating speed in their range with a turn of the hand 
wheel. Simple operation and maintenance. Can be supplied with reduction gears. 

For further information, ask for Catalog No. M-571. 

V*S Jr. DRIVES — “% thru 4 hp. 


An electronic variable speed drive, operating from a-c. circuits, the V*S Jr. is similar in 
principle to the V*S Extruder Drive. 

The V*S Jr. has a nominal 8 to 1 speed range, but provides up to a 20 to 1 range when low- 
est speeds are used for intermittent or light duty. Simple, accurate speed regulation and 
selection. 

Minimum maintenance required, simplified with building block components. 

For further information, ask for Bulletin No. D-2507. 

VS-100 DRIVE Ys thru 4 hp. 


The VS-100 is an electronic variable speed drive similar to the V*S Jr. Offers a wider 
operating speed range, providing full running power over a 100 to 1 range. The VS-100 
provides excellent speed regulation. The VS-100 is also available as a winder drive which 
can offer constant torque winding, tapered tension winding or constant tension winding— 
with a simple adjustment. Stalled tension and speed limit also available. This drive is ideal 
for center shaft winding applications. 


For full details, ask for Bulletin No. D-2501. 


WHY YOU SHOULD SPECIFY RELIANCE 


Reliance has a nationwide sales and service organization in 65 major industrial centers. 
This organization is backed up by distribution and warehouse centers in Atlanta, Boston, 
Chicago, Cleveland, Dallas, Detroit, Newark, Houston, Los Angeles, Minneapolis, Phila- 
delphia, Portland, San Francisco, Seattle, Shreveport and St. Louis. You can get any stand- 


ard Reliance, Reeves or Master product directly from these centers. Immediate delivery 
and service. 





D-1631 








resotmecmned > RELIANCE tnsstiinete - 


co. 


Reliance Electric and 


° DEPT.156A1, CLEVELAND 17, OHIO 
Engineering Company and its , 


Canadian Division: Toronto, Ontario 
Master and Reeves Divisions °* Sales Offices and Distributors in Principal Cities 





Duty Master A-c. Motors, Master Gearmotors, Reeves Drives, VxS Drives, Super ‘T’ D-c. Motors, Generators, Controls and Engineered Drive Systems. 
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LOOK TO HYDRAULICS 


FOR PERFORMANCE 
DEPENDABILITY + VERSATILITY 


DESIGNED WITH TOMORROW IN MIND 























HYDRAULIC 
PREFORMERS 


Compacting granular, fines, 
flock filled, rag filled and glass 
filled plastic materials as well 
as powdered metals and other 
compounds may now be accom- \ 

plished with this versatile — -~ FOR HIGH BULK 
machine utilizing single or mul- | % MATERIALS 
tiple cavity die sets with or with- : 
out cores. 






HYDRAULIC PRESSES 


Complete line from 50 to 1000 tons capacity 
custom designed and fabricated of steel for your 
own specific applications. Included in the 
Logan line are presses for water or oil accumu- 
lator systems and self-contained units for 
automatic or semi-automatic operation. For 
compression-transfer molding of plastics, rub- 
ber and the compacting of powdered metals. 





GET A LOGAN QUOTATION BEFORE YOU BUY 
Write for catalog describing Reley.y. HYDRAULICS, INC. 


Logan Preformers and Presses 


4901 West Lawrence Avenue * Chicago 30, Illinois 
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There are no better “workers” than... 





STEELE 


Granulators and Pelletizers 





Alsteele 5 x 10” 
Heavy Duty, 
Water-Cooled Chunk Grinder 





Alsteele Granulator: 100-150-200 HP Alsteele Granulator, Model 24 x 36, for Hi-Speed Pelletizers to handle 
grinding very large molded parts without entire extruder output. 
prior cutting. Several models in this series 
can granulate entire refrigerated door 
liners. Available in sizes 12 x 24” 12 x 
36° 12 x 48”, 12 x 60". 24 x 36", or larger 


Versatile Alsteele Granulators 

Alsteele Granulators handle the entire range of thermoplastics, whether the 
material be .001” film or 11"-thick chunk solids. Even the largest molded objects 
require no prior sawing. And Alsteele Granulators cut polyethylene and vinyl 
so the bulk factor will approximate your virgin material. 

For extra durability, the Granulator cutting chambers are all steel . . . for 
extra strength, the hardened forged rotor is machined from all steel] . . . and for 
smooth, constant cutting the two large heavy duty flywheels are all steel. Heavy 
duty machines are water cooled. 

To meet your every need in plastics reducing machinery — whether for 
beside-the-press operation or for heavy duty chunk grinders — Alsteele Granu- 
lators come in 26 models ranging in size from 3HP to 200HP. with cutting 
chambers up to 5’. 


Precision Alsteele Pelletizers 
The Alsteele line of pelletizers works with extruders 242" to 8” or larger. 
Instant synchronization with an extruder is made possible by a varidrive. 


And ease of operation, maintenance and cleaning is insured by extremely —_Beside-the-Press Granulators 
compact design. in a complete range of sizes. 


Additional features are excellent uniformity of pellets and clean cutting 
action — even on elastomerics. A greatly lowered noise level is still another 


benefit. 
ENGINEERING WORKS, INC. 


——CALSTEELE qusmemmsmomemesms 


Manufacturers of the Largest and Most Complete Line of Granulators and Pelletizers. 








Write or call Alsteele for name of your nearest representative. and free 
illustrated brochure containing prices, performance and specification data. 
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ENGINEERING AND | 


for complete | 












































Farrel-Birmingham makes a wide variety of 
machines for processing plastics. In addition, 
the company is — by experience to 
engineer complete plants or units of plants. 
The two layouts diagrammed here, were 
developed for polyethylene compounding and 
are typical of the projects handled from start 
to finish by the company’s process engineering 
division. The conventional system includes a Steel-belt 
Banbury mixer which is automatically fed and conveyor 
discharges directly into an extruder. Material 
is extruded in strip or strand form, then diced 






Conventional layout for polyethy- 


7 oop . : lene compounding, using extruded , 
in a dicing machine. In the alternative setup, Sterage strip or strand feeding to dicing Weig 
a pelletizer replaces the extruder and pellets tonk machine. scale 


are cut under water. 

The process engineering division offers the 
following engineering services on the usual 
consulting-fee basis: 

1. Prepare a detailed analysis of the project, 
including (a) description of the operation, 
(b) flow diagrams and layouts, (c) studies of 
established and new practices with recom- 
mendations, and (d) cost estimates covering 
requirements for manpower, materials, serv- 
ices and capital investment. 

2. Prepare all drawings and specifications 
for machinery; machinery foundations; struc- 
tural supports; electric, steam, water and air 
services; material-handling equipment and 
storage facilities. 

3. Obtain all necessary quotations. 

4. Purchase auxiliary equipment, such as 
conveyors for delivering raw materials to the 
processing machines “me subsequent take-away 
of finished or semi-finished product; also ma- 
chinery and equipment for cutting, cooling, 
stacking, dicing, etc. 

5. Supervise the installation and start-up of 
all equipment. 

Details of setups shown or information on 
individual machines supplied on request. 


FARREL-BIRMINGHAM COMPANY, INC. 
ANSONIA, CONNECTICUT 


Plants: Ansonia and Derby, Conn., Buffalo and 
Rochester, N. Y. 


Dicer or 
dicing cutter 







Alternative polyethylene com- 
pounding system, in which pellets Drying 
are cut under water. 


Sales Offices: Ansonia, Buffalo, Akron, Chicago, Los 
Angeles, Houston, Atlanta 
European Office: Piazza della Republica 32, Milano, Italy 


FARREL PRODUCTION UNITS 
- = eat FARREL 
re ta elale '@liaT-; ent 


FB-1147 
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EQUIPMENT 


processing setups 





Latest type Uni-drive Banbury 
mixer with hydraulically operated 








drop door for batch discharge. 




























Powder Bin for 4 
block bin bin 4p polyethylene 
‘ cubes 
! | 
” C00 
C00 
Banbury |; 22209000 i... 
! mixer ie) 
Removable ! 
“4 platform | 





Strainer-extruder with combina- 
tion head for extruding in either 
Extruder 9) strip or strand form. 
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+| Banbury 
mixer 

















Close-up of special pelletizer head 
for under-water cutting of pellets. 





Pelletizer 




















° 
%0000° 


Farrel-Birmingham also designs and manufactures equip- 
ment for processing plastic film and coating. The size and 
design of the Banbury and mills assure an even flow of 
properly conditioned material to the calender. Calender is 
driven by an adjustable-speed motor so that output speed 
may be regulated according to the gauge of stock being run. 









VACUUM 
FORMING 
MACHINES 





COMET LABMASTER 
Automatic Double Platen 
Drape and Vacuum Mold- 
ing Machine. Permits full 
versatility of thermo-sheet 
forming. 





heet Plastic Forming 


of Products 
. Skin Packaging 
e Blister Packaging 























= Many parts and products now made from met- 

al, wood, fibre and glass can be produced in 
Plastic by Comet Vacuum and Blister Forming 
at considerable savings. 


‘Comet Skin Packaging of products has been 
found to be the answer to High Speed, Low 
‘Cost Visual Packaging. 


It will be to your advantage to consult with 
our engineers on cutting costs on parts or 


COMET STAR 


Snapback Forming, 
Pressure Forming, Me- 
chanical Forming, Light 
Trimming, all incoroo- 
rated into one ma- 


chine. 
products and the most modern packaging 
methods. 
There is a Comet model to meet every re- 
quirement. 


INDUSTRIES 


9863 Franklin Avenue + Franklin Park, Illinois 





COMET LABMASTER (Model 1420) 


Close-up view of single platen labora- 
tory and sampling machine. 








COMET ROTARY-VAC 





Three station vacuum forming mcchine for high | 


COMET METEOR AUTOMATIC production. 
Economical Drape and Vacuum Form- COMET QUICK-PAK Vacuum, Drape and Snap-Back Forming. Oper- 
ing Machine. Completely automatic Fully automatic skin packaging, blis- ones runt nit entedin. cp dem aaa a 
for Vacuum Forming or Skin Packag- ter and vacuum forming in a compact, other operations fully automatic. Also available 
ing. easy-to-operate unit. with male assist. 
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HYDRAULIC 
ereeSses 


for compression molding, 


bonding, laminating, 
trimming and piercing 
laboratory 


general purpose 


for Processing 


CAPACITIES FROM 25 TO 500 TONS 
PLATEN SIZES 18” x 18” TO 144” x 96” 











HEATED PLATENS, SPECIAL CONTROLS 
AND ACCESSORIES ARE AVAILABLE 


DANLY MACHINE SPECIALTIES, INC., 








Plastics or Rubber 


Precision Danly presses assure you of parallel 
platen closure and uniform pressure distribution. 
Extra strength, rigidity and engineering refine- 
ments mean maintenance-free operation, long 


service life and dependable production. 






For additional information 






and specifications write for 


new catalog, ‘‘Danly Hydraulic 






Platen Presses.” 





2100 SOUTH LARAMIE AVE., CHICAGO 50, ILLINOIS 





“TO MEET YOUR 
REQUIREMENTS 


PI¥— TOFIT YOUR 
PRICE RANGE 


With the addition of the new, low-cost Model 810 
Slitter-Rewinder to its well-known line, Dusenbery pre. 
sents a wide range of machines in various models #o 
meet the most exacting individual requirements . , . 
and to fit your particular price range. All machines 
employ the differential rewind system which gives 
smooth, clean-sided, finished rolls from badly wrinkled 
off-caliper rolls. One of the machines illustrated is 
suitable for your purpose. 


DUSENBERY HAS THE 
















































For the converter of paper, tape, all 
MODEL 815 plastic films, foils and laminates, 


Designed for high speeds, the extremely versatile Model 815 
handles both light, stretchy films and heavy paper with equal 
facility. Supplied for shear, razor blade and/or score cut 
slitting. Air operated unwind and rewind tension controls. 
SPECIFICATIONS 

@ Width—through 72" @ Rewinds available from 3" [.D, 
@ Minimum Slit Width—4" cores and up. 

@ Web Speeds—to 1,500 FPM. ® Rewind Diameter—24" with or 
(Depends on slit widths, without individual lay-on rolls for 
material and drive). each slit width. 


For the converter of plastic 
MODEL 635 films, laminated foil, tape, 
glass cloth and paper. 


The versatile Model 635 can be supplied for shear, razor, 
rotary burst or score cut slitting. Air operated unwind and 
rewind tension controls. 
SPECIFICATIONS 
@ Width—through 62" @ Web Speeds—to 600 FPM. 
@ Rewinds available for 1" (Depends on slit widths, 
through 6" 1.D. Cores material and drive). 
@ Minimum Slit Width—!/," @ Rewind—13'2" through 24" diameter. 


For the converter of cellophane, 

acetate, butyrate, mylar, nylon, 

MODEL 810 polyethylene, polystyrene, teflon 
and triacetate films. 


New, compact, low cost razor blade Slitter-Rewinder. The 
rewind diameter and slit width capacity of the Model 810 
is equal to that of many larger machines. Manually operated 
. + NO air required. 

SPECIFICATIONS 


® Maximum Web Width—62” © Drive—2 HP electronic variable speed 
© Maximum Rewind Dia.—18” © Power Requirements—220 Volt 60 

® Maximum Unwind Dia.—24” cycle single phase 

@ Maximum Speed—200 FPM © Unwind Shaft—11%,” diameter for 
© Rewind—3” 1.D. Cores 3” 1.D. Cores. 


JOHN DUSENBERY CO., INC., 


379 ALLWOOD ROAD, CLIFTON, N. J. 
MANUFACTURERS OF: 
SLITTERS, WINDERS, UNWINDERS, 
LAMINATORS, TENSION CONTROLS, 
KNIVES, KNIFE HOLDERS, SLEEVES —— 


© 
Special Converting Equipment Designed =a teqi si a aie) : 


to meet your Production Problems 
CONVERTING 





EQUIPMENT 








For FASTER, BETTER RESULTS in 


PLASTIC SLITTING & SHEETING 


DO IT with DOVEN 


MODERN PLASTICS PROCESSING EQUIPMENT 


25 STANDARD MODELS plus CUSTOM-BUILT MODELS 


FOR CONVERTING PLASTICS (2 to 40 gauge) CELLOPHANE, POLYETHYLENE PLIOFILM, ACETATES, RUBBER, TEFLON, LEATHERETTE, 
PAPER, CLOTH, . . . any old or brand new material. PROMPT DELIVERY! 


ie 
vou DOVEN 


scientifically engineered 
for every 
slitting, rewinding, | 
converting need. 





—, 














L-60 
DRUM-TYPE SHEETER 





For all Plastics, Cellophane, Saran, Ace- 
tate, Polyethylene, Paper, Cloth 


CORE CUTTERS 


STD MODELS FROM 36” to 80” 
CORES 312” 1.D. x %” WALL 
OTHER MODELS UP TO 8” 1.D. 





CDR-60 
DUPLEX REWIND SLITTER Ce et 
For Plastics, Cellophane, Acetate, Polyethyl- SR-60 2-DRUM CSR-60 
ene, Saran, Paper, Cloth 
. SLITTER REWINDER SINGLE REWIND SLITTER 
For all Paper Board, For Plastics, Polyethylene, Cello- 


Tissue, etc, phane, Leatherette, Coated Fab- 


rics, Cloth 





meenaie ' FG-90 
a BDR-24 
SER-1S FIBREGLASS SLITTER 
TEFLON BENCH SLITTER DUPLEX BENCH For Fibreglass, woven or matted 
SLITTER with pneumatic score cutters 
For Teflon, Plastics, Polyethylene, Cel- . Siede etnies on 
loph = , Alumi Foil, Con- ‘or astics, yethylene, Cello- 
Pwtimatien shane, tutn, Papen, Fel Gath: WRITE, PHONE FOR PHOTOS 








APPLETON MACHINE COMPANY 


DOVEN DIVISION 





1067 











fae) Mm (e)M>)-1-t-wre) Ma | 


SPECIFICATIONS — ee 


THEY'RE DEPENDABLE 


TOP PERFORMANCE 


PRICED RIGHT 


PROVEN DESIGN 


a 
‘ 


eee 








Material Injected Per 
Cycle (0z.) 

Material injected (Cu. 
In. Per Min.) 

Plasticizing Capacity 
(Lbs. Per Hr.) 

Mold Clamp Capacity 
(Tons-Max.) 

Platen Size (in.) 

Clearance Between Tie 
Rods (in 

Daylight Opening— 
Without Ram Spacer 

(Max.-in.) — With Ram 
Spacer 


Daylight Opening (Max. - In.) 
With Ejector Box Removed 


Mold Thickness (Min.) 
w/o Ram Spacer (In.) 


Mold Space (Min.) With 
Ram Spacer (in.) 


. Clamp Travel (Max.) 
Motor Horsepower 
Shipping Weight (Lbs.) 


Machine Model 


— injected 
Cycle 
(or. /Max.) 


Clamp Tonnage 


Plasticizing Capacity 
(Lbs. Per Hr.) 


Mold Space (Max.) 
(In.) 


Daylight (in.) 


Mold Thickness 
(Min. Without 
Spacer) (in.) 


Stroke (in.) 


Rate of Injection 
(Cu. In./Min.) 


Horsepower 
Shipping Weight 
(Lbs.) 





sox cme 


NOTE: All injection capacities specified above are for general purpose Bris 


SPECIFICATIONS — PREPLASTICIZING 


20,0003 38,000} 51,200 54,700 § 80,000 | 85,000 § 129,500§ 221,600 
NOTE: Machines can be equipped for higher speed injection if desired. 
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107% 240 
70,000 | 114,000 | 202,500 


MACHINES 
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39x60 § 48x72 
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ial 6 oz. machine with 20 HP booster power 
nit. 1350 cu. in. per min. injection rate instead 
of conventional 675. Booster unit may also be 
ysed to operate core pulls or unscrewing devices 
jn molds. 25” or 30” daylight optional. 


Standard 6-0z. machine, idea! for general purpose 
molding. Available with weigh feeder and all 
optional features mentioned above. This model 
also available with P-28 preplasticizer. 


H-P-M model 200-H-6/8A, with long stroke and 
daylight, is a special machine for deep drawn 
parts. Available with 42” daylight and 24” stroke. 
All optional features shown are adaptable. 


This 12 oz. machine is designed for high speed 
operation— it’s the fastest machine available to- 
day. This, too, may be equipped with standard 
optional features for a variety of adaptations 
from standard. 


The 12 oz. machine for difficult molding jobs. 
This special Model 350-HV-12/16 is equipped 
with a 30 HP booster unit increasing injection 
fate from 1230 cu. in. to 2110 cu. in. Extra long 
Stroke and daylight are also available. 


A medium size, general purpose machine espe- 
cially designed for all-purpose production. Model 
450-HV-20/28 has a fast, 75 HP system . . . was 
the first to offer fast cycling speeds in the med- 
ium size machine range. All optionals available 
for added versatility. 


H-P-M 80 oz., a necessary machine for the 
molder of housewares. Deep drawn parts need 
exceptionally fast mold filling. Power available 
for injection rates from 1460 cu. in. per min. to 
4040 cu. in. per min. Machine shown has 4040 
cu. in. per min. 


This 32 oz., a good general purpose machine, is 
used extensively in the automotive industry. 
Model 650-HV-32/42 fits the wide gap between 
intermediate and large machines, has complete 
optional features including either 30 or 50 HP 
booster units for injection speeds of 3375 or 3800. 


This 80 oz. model is another example of custom 
designing with standard injection machine ele- 
ments. Standard clamp and injection end used 
from two different machines. Large inventory 
permits delivery of this “special” in four weeks. 


H-P-M’s 1000-P-200 is a brand new model de- 
signed for the molder’s ever-changing require- 
ments. Standard model has 79” daylight, 45” 
stroke, 4050 cu. in. injection rate. 50 HP 
booster unit raises injection to 5300 cu. in. 





The 300 oz. has been the leader in this size 
range since 1957. Daylight 120”; stroke 60”; 
injection rate 6600 cu. in. per min. A giant 
machine for excep- 

tionally difficult 

molding produces 

huge parts once 

thought impractical 

to attempt. 


Stock H-P-M presses 
designed specifically 
for molding rein- 
forced plastics range 
in sizes of 100, 150 
and 200 ton capaci- 
ties. Equipped for 
semi-automatic con- 
trol, fast closing, 
automatic slow- 
down, completely 
adjustable for speed 
and pressure. 


H-P-M_ self-con- 
tained compression 
and transfer molding 
presses for thermo- 
setting plastics. Com- 
pletely hydraulic, 
they are arranged to 
operate semi-auto- 
matic molds 
equipped with 
knockouts. Stock 
sizes — 100, 200, 300 
and 500 tons with 
larger sizes to 2500 
tons available on 
order. 


H-P-M melamine 
presses are specially 
designed for molding 
dinnerware. Hydrau- 
lic and electrical 
systems provide un- 
limited versatil 
important in this in- 
dustry. Standard 
models include 300, 
400 and 500-ton ca- 
pacities. Other sizes 
to customer order. 


THE HYDRAULIC PRESS 
MFG. COMPANY 


A Division of Koehring Company, Mount Gilead, Ohio, U.S.A. 





RIE FOUNDRY HYDRAULIC PRESSES 
for MOLDING RUBBER 
and PLASTICS 


Hydraulic presses, designed and built by Erie Foundry 
Company are precision presses in every sense of the 
word . . . tonnages are accurate and precisely applied, 
platen temperatures are closely controlled, and molding 
cycles perform at split second timing. Erie Foundry 
Hydraulic Presses are flexible too .. . readily adaptable 
to almost any molding job. Write for complete infor- 
mation on these presses or on the complete line of 
Erie Foundry rubber and plastic hydraulic presses, 



















TRANSFER and 
COMPRESSION MOLDING PRESS 


A flexible press for both compression and 
transfer molding is this 200 ton self-con- 
tained semi-automatic Erie press. This 
machine is equipped with a 55 ton trans- 
fer cylinder which can be timed separately 
from the main ram, as well as knock out 
cylinders on the bolster and a mechanical 
knock out for the top mold. Automatic 
cycling can be easily arranged to mold 
almost any product. 





























STRAIN PLATE PRESS for HOT PLATEN 
MINIMUM DEFLECTION PRESS OF 

The platens stay par- ECONOMICAL 
allel within .002” on DESIGN 


this 314 ton press 
built of low-stress 
construction through- 
out. This press can 
be converted to trans- 
fer molding if desired. 


We built the hydraulic 
lift table, too. 


This 800 ton press is 
compact and rigid. 
Accurate platen align- 
ment is maintained 
with minimum deflec- 
tion over entire range 
of platen temperatures. 












f 


Hydraulic Press Division 


ERIE FOUNDRY CoO. ERIE 9, PA. 


SINCE 1895 THE GREATEST NAME IN HYDRAULIC PRESSES 
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Fit Economical Wou.vine 


on the now Tt Automatic Fast Cycling 


Injection Moulding Machine 
a NEW SERIES II 










00 
PER HOUR a 
gncle 


High cycling speeds (1200 an hour dry) give optimum 
output with moulds having fewer cavities which are 
quicker to make and less costly. The patented STANDARD MODEL 


internally fluted cylinder gives unusually rapid capacity 30 grammes 
plasticising. Fully automatic—one operator can NYLON MODEL 
supervise a battery of machines. capacity 22 grammes 


Please write for brochures MP/171A 


Westmins 
INJECTION MOULDING MACHINES 


For short runs and POWER OPERATED MODEL 
pilot production. 15 grammes capacity 
HAND OPERATED MODEL 
10 grammes capacity 





DOWDING & DOLL LTD Ageyenentn 
346 KENSINGTON HIGH STREET - LONDON - ENGLAND P 
Cables: ACCURATOOL LONDON United States 
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HYDRAULIC 
PRESSES 


for Compression Molding 





1072 








Transfer Molding 
Laminating 


French builds a complete line of standard and t made oil or water 
hydraulic presses in sizes up to 4000 tons. Available in either side plate 
or column type construction, self-contained or for use with accumulators, 
these presses are supplied with semi automatic controls. Backed by many 
years of hydraulic engineering and manufacturing experience, French 
presses are designed to meet specific job requirements. Incorporated in 
the basic design are many outstanding and patented features that have 
earned them an enviable record for high quality production efficiency 
and low cost, maintenance-free, operation. 





ee ee een etd 
200 ton press; 36” Stroke; 54” Day- 800 ton press; 24” Diameter ram; 
light; 72° =x 48” Pressing Surface; 16” Stroke; 41” Daylight; 48” x 36” 
2000 P.S.1. Working Pressure Pressing Surface 


Illustrated are only a few of the many types 
of presses designed and built by French. For 


more complete information and illustrated HYDRAULIC 














519 ton Transfer Molding Press; 30” Stroke; 38 
to 60 Adj. Daylight; 34” x 321” Pressing Sur- 
face; 3000 P.S.1. Working Pressure 











we. ie re 





300 ton Compression Press; 191.” 
Diameter ram; 2000 P.S.1. Working 
Pressure; 24” Stroke; 28” to 52” adj. 
Daylight; 48” x 31” Pressing Surface 


rench 


REPRESENTATIVES ACROSS THE NATION: 








Boston — New York — Cleveland 
bulletins on French Hydraulic Presses, write us PRESS Chicago — Denver — Los Angeles 
Akron — Buffalo — Detroit 
today! 








THE FRENCH OIL MILL MACHINERY CO. 
1000 Greene St., Piqua, Ohio 


DIVISION 








NEGRI BOSSI & C. 
PLASTIC MACHINERY 


MILANO - Via Bazzini, 24 (italy) 
Telef.: 235.555 - 235.884 - 230.512 . 292.897 
Telegr.: NEGRIBOS - MILANO 
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(<= COATING AND HANDLING SYSTEMS 


REIT 
ey 


for 
TEXTILES - PAPERS - FILMS - FOILS 





























ROLLEVATOR, OVENS 


For the maintenance of constant heat exposure in web 
treating systems regardless of changes in line speeds, 
including stoppage. 


PLASTISOL COATING SYSTEMS 


The application of high solid vinyls to webs is accom- 
plished with IOI integral coating, fusing and embossing 
systems for producing a multitude of end products. 


ORGANOSOL COATING SYSTEMS 


These IOI systems apply organosol dispersions in 
volatile solvents to webs at high production rates to 
produce artificial leathers, pressure sensitive tapes, book 
cover cloths, etc. 


HYDRASOL COATING SYSTEMS 


For the application of water dispersions of various 
resins, such as vinyls, rubbers or neoprenes, to various 
webs for such uses as paper backup for tapes, decorative 
papers or industrial fabrics. 


IMPREGNATION SYSTEMS 


For the continuous saturation and impregnation of one 
or several webs under complete process control using 
polyesters, latices, varnishes and silicones—for many 
important industrial products. 


SILICONE CURING OVENS 


Batch or continuous operation with silicone rubbers or 
resins for molded, extruded or coating applications. 















































Write for descriptive literature, specifications 
and complete detailed information 


INDUSTRIAL ue OVENS, INC. 


13817 TRISKETT ROAD CLEVELAND 11, OHIO 
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OPENING NEW HORIZONS 


_in economical power application 








Flick-Reedy... Winner of ‘‘Plant of the Year’’ Award and ‘‘Silver Anvil'’ Public Relations Award 


MORE SAVINGS! 


Our ultra-modern, new “Plant of the Year” with its 
special facilities and operating economies enable us 
to offer an extra 10% price savings on our big 
“stock” selection of: 

Model “H” (Hyd.) Cylinders, 142” through 8” bores; 
Model “J” (Hyd.) Cylinders, 142” through 14” bores; 
Model “A” (Air) Cylinders, 142” through 14” bores. 
Strokes up to 36”, cushioned and non-cushioned. 


Full Details On Request 


Miller Hydraulic Cylinders make impossible applications 
look easy. With Teflon Seals, Case-Hardened Rods (50-54 
Rockwell C), Patented “‘Shef” Tubing End Seals, and other 
exclusive standard features, these cylinders are practically 
damage-proof, are ultra-dependable under pressure and tem- 
perature extremes, and provide leakproof sealing with ALL 
hydraulic fluids. Built to exceed J. I. C. Specifications, these 
cylinders are achieving new highs in production and operating 
economies in thousands of plants. Two great lines: Power- 
Packed Model H for 3000-5000 psi and Job-Rated Model J 
for 500-2500 psi. All bores, strokes and mounting styles. Big 
“Stock” selection for immediate shipment at substantial 
savings. 

Write for literature. 


MILLER FLUID POWER 


7NO30 York Road, Bensenville, Illinois 
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whatever the size, shape or material... 





there’s a FELLOWS to mold it best! 


Within the range of 3-0z. to 20-0z. shots, for high precision or mass production with 
almost any resin you can name, Fellows machines deliver the finished parts faster and 
with fewer rejects. 

The four automatic Fellows Injection Molding Machines are sensitive and accurate. 
Their built-in controls simplify set-ups and make it possible for one operator to handle 
two or more machines at the same time. 

A wide variety of optional special attachments makes possible the automatic production 
of pieces with threads, undercuts, side cores and other “hard to mold” characteristics. 
Ask your Fellows Plastics Specialist for complete information. 











MODEL 3-125 6-200 6-10-225* 12-350 
Rated Capacity (ozs.) 3-4.5 6-9 6-10 12-20 
Max. Mold Size 2x17” 15x2l” 15x25’ 20 x 32” 
Mold Locking Force (tons) 125 200 225 350 
Mold Opens 5-8” 6-9” 8-14” 10-20” 
Dry Cycles (per hr.) 600-840 490-650 700-825 600-800 
Horsepower 15 20 20 40 

KW Heater Unit 6 12 14 21 
Plasticizing lbs. per hr. 45 75 100 150 


*6-10-225 machine also available with optional 30 HP motor, changing 
dry run speed to 825-925 cycles per hour and optional oversize “large- 
inventory” heating cylinder at extra charge. 


THE FELLOWS GEAR SHAPER COMPANY 

Plastics Machine Division: 

Head Office and Export Department, Springfield, Vermont. 

Branch Offices: 1048 North Woodward Ave., Royal Oak, Mich. 
150 West Pleasant Ave., Maywood, N. J. 

5835 West North Avenue, Chicago 39 

6214 West Manchester Ave., Los Angeles 45 











injection molding equipment 















MACHINERY for the 
PLASTICS INDUSTRY 


»y Stewart Bolling... 


The life of American industry today de- 
pends upon its ability to cut costs and 
increase profit. Stewart Bolling answers 
that challenge with modern facilities, 
forward-looking design, experienced (30 
years) construction, and a most varied 
and versatile range of equipment. Cata- 
; logs on Bolling’s major lines, merely out- 
lined herewith, will prove our case. 


MIXERS 
cf Four production models, one lab- © 
(| production machine, and one lab- ' 
| | oratory type. Choice of three drives 
and three types of discharge 
doors gives wide options. 
Ask for Bulletin 59. 





MILLS 


Eleven sizes of rolls up to 100”. 
Speeds and roll lengths to meet 
individual specifications. The 
most complete and varied line 
of laboratory mills is available 
from Stewart Bolling. . . Mill at 
left has direct drive, mounted 
on one-piece base. .. Write for 
Catalog 58-M. 





2-, 3-, and 4-roll, standard 


CALENDER and special designs. Range 


from 8” x 16” to 22” x 62”. 
Get Catalog 58-M. 


IS 


PRESSE S Transfer and com- 


pression molding, 
from 50 to 2500 tons, 14” x 14” 
up. Get Catalog 58-P. 


- 








LABORATORY > 
EQUIPMENT. 


ai bd | 











In all the lines illustrated here, 
Stewart Bolling makes several 
laboratory models. Shown is a 


Stewart Bolling 


& Company, Inc. 
3190 EAST 65th STREET * CLEVELAND 27, OHIO 
—— Designers and Builders of Machinery for the Rubber and Plastics Industries 


Intensive Mixers * Calenders * Mills © Refiners * Crackers * Dust Grinders * e 
Hydraulic Presses * Pump Units * Accumulators * Elevators * Bale Splitters * Vulcanizers 
Speed Reducers * Geors * Extruders 











deluxe 8” x 20” mill. Write for 
Catalog 58-L, describing what 
we believe to be the most com- 
plete line of laboratory equip- 
ment offered today for rubber 
and plastics. Specials, however, 
to order. 
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THE MARK OF 
QUALITY 


IN EXTRUSION INSTALLATIONS 
AND ACCESSORIES 


Whether you are in the market for an extruder, a complete extrusion 
installation, or accessory equipment, Frank W. Egan & Company will 
meet your every requirement. 


Egan offers a complete line of extruders—direct electric heat, air cooled, 
or the highly advanced “Willert Temperature Control” model. All units 
are equipped with heavy duty thrust bearings, herringbone gear speed 
reducers, and many other superior operating and maintenance features. 


Egan Extruders are available in sizes from 2” through 12”, vented or 
non-vented, with L/D ratios of 20:1, 24:1, 30:1, 32:1. 


FRANK W. EGAN & COMPANY 
SOMERVILLE, NEW JERSEY case svnress. rcanco—somervine, wer 
MANUFACTURERS OF PLASTICS EXTRUDERS & ACCESSORIES: PROCESSING 


MACHINERY FOR PAPER, FILM & FOIL. AIR ORYING SYSTEMS: ROTOGRAVURE 
PRINTING PRESSES: TEXTILE FINISHING MACHINERY. 





LICENSEES REPRESENTATIVES 
ENGLAND—BONE BROS. LTD.. Wembiey ITALY—ING. LEO CAMPAGNANO, Milano 
FRANCE —ACHARD-PICARD, REMY & CIE. Paris MEXICO—M. H. GOTTFRIED, Mexico, 0.F 
GERMANY —ER-WE-PA, GmbH. Duesseldorf 


JAPAN —MINAMI SENJU MFG. CO. LTD 
Agent— CHUGAI BOYEKI CO.). Tokyo 





EXTRUSION COATING: Dies up to 120” wide, single CAST FILM: Dies up to 120” wide, 


or double unrolls, coating units, edge trimmers and film casting units, cooling and take- | 
trim disposal units, surface or center winders, cooling off units, edge trimmers, trim dis- 
and circulating systems. posal systems, automatic winders. 



















The extruder illustrated below incorpo- 
rates the patented ‘‘Willert Temperature 
Control System'’—a completely auto- 
matic, self-contained system, which 
provides the optimum in uniform tem- 
perature control over the full length of 
the extruder barrel, thereby assuring 
constant melt temperature. 


PIPE: Straight through or offset type dies 
up to 12” (used with extended water 
cooled mandrel, external sizing rings or 
external sizing sleeve), cooling tanks, 
roller or belt type pullers, coilers. 





LAYFLAT TUBING: Low base extruders (die SHEET: Dies up to 80” wide incorporating an 
more readily accessible); patented, center adjustable restrictor bar, three-roll finishing 
fed thin-wall tubing dies up to 80” diam- units, automatic shears, automatic stackers, 
eter; cooling rings, converging take-off winders 


units up to 240” wide, winders. 















~VERTROD 


THERMAL IMPULSE HEAT SEALERS 











| Send for FREE DESCRIPTIVE LITERATUPE 
MS! cue. | 
. ertro¢ 


SE ALIN MACHINERY 


2037 Utica Avenue, Brooklyn 34, N. Y. 









starflex band heaters 


the first band heater with interchangeable parts 


SIMPLIFIED INSTALLATION 
RAPID HEAT RESPONSE 
EVEN HEAT DISTRIBUTION 
EXTRA LONG LIFE 
INTERCHANGEABLE PARTS 
STANDARDIZED SIZES 





ORIGINAL EQUIPMENT 


Manufacturers 
ON MOST NEW EXTRUDERS 
AND INJECTION MOLDING GLENN ELECTRIC HEATER CORPORATION Designers of 






MACHINES INDUSTRIAL ELECTRICAL HEATING EQUIPMENT 
372-376 JELLIFF AVENUE - NEWARK - NEW JERSEY 
TELEPHONES - N. J. TALBOT 4-217! - N.Y. CAwaAL 6-7300 











INTEGRAL MOLDING FACILITIES: 


It takes more 

than machines 

and materials to 
achieve low-cost 
high-volume 
production of 
Injection Molded Parts 


Moneymaker or Mistake? 


To achieve self-sufficiency and long-range 
profits, many manufacturers of high- 
volume products have added plastics 
equipment to their production facilities. 
The conversion to “captive” molding has 
been a bonanza for some ... a discourag- 
ing costly experience for others. 


The formula for success in plastics mold- 
ing is simple: repetitive production of 
good parts with minimum manpower and 
maintenance. The real secret is in the 
careful blending of four basic factors... 


machines, materials, molds and know-how. 


Lewis engineers work closely with cus- 
tomers to determine the right combina- 
tion of machine cycles, materials, mold 
design and the supplementary handling or 
processing equipment necessary to achieve 
high-volume automatic production of spe- 
cific plastic parts. 


If you are planning or anticipating estab- 
lishment of your own molding facility, 
why not discuss your requirements with 
Lewis before making a final decision. 


The LEWIS 712-RM-24, for injection molding mechanical rubber goods, delivers up to 48 oz. 
of 1.25 elastomeric compound to the mold per single shot. Same basic machine is available 
for thermoplastic resins in varying shot sizes with conventional cylinder, pre-plasticizing cylinder 
or vinyl protected cylinder. 





8601-LWM 


THE LEWIS WELDING & ENGINEERING CORP, 


104 NORTHFIELD ROAD ¢ BEDFORD, OHIO 








Designers «+ Engineers «+ Fabricators * Machinists 
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10-Station Model illustrated * 

























IG-PROFIT FEATURES: 


Inexpensive molds, for thermosetting 


AUTOMATE YOUR 
PLASTIC MOLDING 


compounds 
Can use up to 20* different molds, one 
OPERATIONS “ 
Molds can be changed while press is 
operating 


Simple ejection of parts 

Hopper-fed — rotating supply 

Adjustable production cycle 

Adjustable temperature in mold holders 

Low cost molding of large or small 
quantities 

Presses can be furnished for many 
applications 

For descriptive bulletin or demonstration 

of machines in operation, contact 

NEW ENGLAND BUTT CO. 

Division of Wanskuck Co 
304 Pearl Street * Providence 7, R. |. 


WITH NEBUTTCO 
ROTARY PRESSES 


Press is also eas in 30-station model. 


























behind every 
Francis Shaw machine 


research — design — quality engineering 














~ ‘The new Francis Shaw P.4!/.” extruder for high impact polystyrene sheeting 
represents a completely modern approach embodying all the latest techniques 


* Designed for easy maintenance 

and tong life | 

Constant research and development, close co-operation 
%* Direct heating of cylinder and 

with users, advanced design, selected high quality materials diehead through separate zones 








... These, coupled with long experience, help to create * Electronic temperature propor- | 


tioning forsensitive and precise | 


processing machinery of unrivalled performance. control 


Francis Shaw 


FRANCIS SHAW & COMPANY LIMITED - MANCHESTER 11 - ENGLAND 

TELEGRAMS: “CALENDER” MANCHESTER + TELEPHONE: EAST 1313-8 - TELEX: 66-257 . 

London Office: 22 Great Smith Street London SWI ~- Telephone: Abbey 3245 Telegrams: Vibrate London ~ Telex: 22960 
Canada: Francis Shaw (Canada) Ltd Grahams Lane Burlington Ontarie « Telepnone: Nelson 4-2350 - Telegrams: Calender Burlington Ontario 
Telex: Canada Calender Hamilton 021/662 





OVERSEAS AGENTS THROUGHOUT THE WORLD) 
es 
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for 
plastics 
machinery of equipment for 


INJECTION 
olaliolai seseall 





COMPRESSION 
BATTENFELD WOLDING 
. TRANSFER 

. we deliver esull 
the complete | BLOW moLpING 
ats : EXTRUSION 
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Blow Molding Machines Automatic Serial Presses Compression and Transfer  Extruders and complete 
with piston and screw feed for screw caps etc. Molding Machines Automatic Plants 
up to 215 pts up to 300 tons capacity (with screw diameters 
14%” 1%” 2%” 3%” and 6” approx) 


INJECTION 
MOLDING 
MACHINES 


from 1/10 0z. upwards 


with 
SCREW PLASTICIZING 
UNIT 
from 1 — 350 OZS 









BATTENFELD 


idee ciate adidas CORPORATION OF AMERICA 
BATTENFELD MASCHINENFABRIKEN GMBH 959 W. Grace Street 


Meinerzhagen/Westf., GERMANY CHICAGO 1 3, tt. 


with Sales and Service-Organisations in 
ENGLAND: Battenfeld (England) Ltd., Great South West Road, Bedfont, Feltham, Middx. 
AUSTRALIA: W. J. HANDEL & Co., Pty., Ltd., 17 Paramatta Road, HABERFIELD, SYDNEY 





















SEVEN ES ENGINEERS AND BUILDS 
COMPLETE TAKE-OFF EQUIPMENT FOR 
PLASTIC CALENDERS + COOLING TRAINS 
AND PLASTIC WINDERS + POLYETHYLENE 
EXTRUSION-LAMINATORS............. 











Model 40 Continuous center winder with automatic 
start for high speed controlled plastic winder. 








Double wall cooling drums 
and slitting attachment. 





\ THE BLACK-CLAWSON COMPANY 


DILTS DIVISION * FULTON, N.Y. © LYRIC—2-4265 





PL-450 Polyethylene 
Laminator 





sth 


—-A an ea PUSHER — 














HYDRAULIC PRESSES 


Built for you 


and 
your requirements 


Twin-C-Frame (250 ton) 
(winning friends in rubber molding) 


—others— 


Air-Hydraulic Metal Drawing 
Compression-transfer 
(Plastics) 

(We are proud of those we serve) 


The C. A. Lawton Company 


DePere 1, Wisconsin 
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Produce Plastics Profitably! 


Model H-400 
4-6 oz. CAPACITY 


This automatic Van Dorn plasti- 
cizes 90 pounds plus per hour, 
has 200 tons clamping pressure, 
and achieves up to 800 dry cycles 
per hour. This press also features: 
Fast Mold Set Up, Four Tie Bars, 
Adjustable Toggle Stroke, and 
Maximum Operator Protection. 







Model H-300 3 oz. CAPACITY 


This automatic Van Dorn plasticizes 65 pounds 
plus per hour, has 100 tons clamping pressure, 
and achieves up to 1100 dry cycles per hour. 
This press also features: Fast Mold Set Up, 
Four Tie Bars, Adjustable Toggle Stroke, and 
Maximum Operator Protection. 


Model H-260 2% oz. CAPACITY 


For greater efficiency, this automatic Van Dorn has a 
High Capacity Heater. The press plasticizes 30 lbs. 
plus per hour, has 30 tons clamping pressure, and 
achieves up to 720 dry cycles per hour. This press 
also features a Fast Mold Set Up. 


Write for Detailed Information 


The Van Dorn Line also includes 2 oz. and 
loz. capacity presses, and scrap granulators. 


THE VAN DORN IRON WORKS CO. 
2685 East 79th Street + Cleveland 4, Ohio 


Established 1872 
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ca EVERY SHOT VOLUME... 





Continuous Pour Infinity 


THE MARK X 
HYDROSPENSER 
featuring a new meter- 
ing concept for large 
thru’- put applications 
requiring high and low 
ratios, 2, 3 and 4 com 

ponent systems. 
















| 


From 5 to 750 cc’s 
THE MARK IV 
HYDROSPENSER 
a dependable standard 
shot machine for high 
temperature, highly 


filled resin systems. 250 cc 
Open or vacuum cast- 
ing, single or multi- 100 cc 
mold sequencing. 
10 cc 
F'rom one drop vg 
to 10 ec’s Se 
THE MICRO SHOT Tee 
DISPENSER 6 cc 
rapid and accurate § 5 cc 
metering, mixing and \N\ ke 
dispensing for adhe- KAS 
sive, sealing, and mini- \ ana 
ature component en- | —2ec 
capsulation. | lec 
» oe 


THERE'S AN APC MACHINE FOR. 


t 


EVERY APPLICATION. 
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10 pounds 


4 pounds 


3 pounds 





~ new ideas in 

multi-component resin 

metering, mixing and 
dispensing equipment 








from —America’s only com- 


pany devoting 100% of their Design 
and Manufacturing Skills to this 
single field. 

See the results of this specializa- 
tion—APC’s fine new family of de- 
pendable and efficient machines. 


Write for complete literature and price information 


drospenser 


ape 


manufactured by AUTOMATIC PROCESS CONTROL «+ 1170 Morris Ave., Union, N. J. © MUrdock 81618 






















industry? 
special § 
equipme 
of reinf 
and pie 
models 
capaci 

adjus 
and 








P R 3 5 5 3 5 Arbor Hand-Operated Power-Operated Gap Type Movable 
| Presses Hydraulic Hydraulic Platen Presses Frame 

















DUAL DIE WITH MANIFOLD MODEL DDMR—700 


FAECO MACHINE Co., INC. 


643 TWENTY FIRST AVENUE - 





NEW DIES... 


and FAECO has them! 


You can say “goodbye” to present problems 
of gauge control, weld lines, low production 
and irregular roll configuration. 


New resins, technique and competition has 
demanded the development of this field 
tested die now in operation in many lead- 
ing manufacturers of blown film. 


Other FAECO Products 


¢ Air Rings ¢ Embossers 

* Blown Film Take-Off ¢ Laminators 

* Sheeting Dies ¢ Printing Units 
* Casting Roll Units ¢ Turret Winders 


PATERSON 3, NEW JERSEY + ARmory 8-0121 











Custom Healer 


OF ALL TYPES 





| MICA BANDS 
Jp STRIP HEATERS 


$2 CERAMIC BANDS 


for machine parts, liquids, air 


y Since 1921 Industrial Heater Co., Inc. has 


/ to meet the specific needs of the user. This 
experience is at your disposal to help solve 
your heating problems. 


Write for literature 


INDUSTRIAL HEATER Co., INC. 


yA 417-3 Canal St., New York 13, N. Y 
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ELECTRONIC 
LUD HEAT SEALERS 


=VEARS AHEAD »» 


—_——e FEATURES 
————@ PERFORMANCE 
ny ee 


EXCLUSIVE: 


@ HEAVY DUTY INTEGRATED UNIT 
@ PATENTED SWING DOOR 


@ TAKES LESS FLOOR SPACE 
THAN ANY UNIT ON MARKET 


@ CENTRAL CONTROL PANEL 


SIZES 
1 to 10 kw — IN STOCK 
12 to 50 kw — ON ORDER 























WRITE FOR 
FREE CATALOGUE 





Dynatherm Division 


©7 6} | lw re one -te) let aT 


388 BROADWAY + NEW YORK 13,N. Y. 


















©  — — — —_ /”_ | 








CEST ES A AAT AT RIN A OT TT A 


THE THROPP 60” MILL designed and built for 


MAXIMUM EFFICIENCY—SUPERIOR PERFORMANCE 
—MINIMUM MAINTENANCE 


his extra heavy duty 60” stream- 
T lined mill is designed and built 
in every detail to provide dependable 
uninterrupted production under the 
rigorous service conditions encoun- 
tered in the Rubber and Plastics In- 
dustries. 








Thropp 22” x 22” x 60” Mill 
Built-in herringbone gear speed re- © Thropp 22” x 22” x 60 


ducers, mounted on anti-friction 


roller bearings, insure proper align- Send for further inf tion. 


ment with master gear and pinion at 


all times. Fully enclosed frames and 

guards keep cleaning and mainte- 

nance costs down. 

Thropp 42”, 50”, 72” and 84” mills Wm. R. & Sons 


for the Rubber and Plastics Indus- 


Division of J. M. LEHMANN COMPANY, tne. 
tries are also available. 


572 NEW YORK AVE., LYNDHURST N, J. 








mal Plastics and Rubber Machinery 








e Mills e Presses 

e Autoclaves e Extruders 
e Calenders e Banburys 
e Mixers e Vulcanizers 


ENGINEERING * REBUILDING * MANUFACTURING 


Reliable specializes in rebuilding all types 
of plastics and rubber machinery. 


All rebuilt equipment is guaranteed. 





BOUGHT and SO 








>< 


° 
>3 


rite, wire or telephone 


ntormation 


Liab Ce wiser & PLASTIC MACHINERY CO., INC. 


2008-14 Union Turnpike, North Bergen, N. J. UNion 5-2850 
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POONA. 


a complete line of 
LAMINATING PRESSES 


by Becker & van Hiullen 


® laminating presses—available with automatic load- 
ing, unloading, sheet handling 


® compression presses—in every type, every size 
® transfer presses 
® injection presses 
® press platens 

Becker & van Hiillen presses range from small 
laboratory models to huge units. Each is ruggedly 
built, dependable and available with any degree of 
automation. For all presses, there is a standard policy 
of assembly and operation prior to knock down and 
shipping 

Becker and van Hiillen has the press you need with 
the features you want. Just write us desired sizes, 
pressures and operating conditions. We'll send you 
full information 


Sole U.S. Representative 


KARLTON 
MACHINERY CORPORATION 


210 E. Ohio St., Chicago 11, Ill. 


& VAN HULLEN 
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EXTRUDER 
PACK SCREENS 


WIRE CLOTH CIRCLES 


* from all metals + to any diameter 
* all mesh sizes *° in any quantity 
* machine accurate to precisely 

fit all extrusion machines 


Prices include delivery within U. S. A. 
One quote will convince you that we 
can lower your cost. 


GEORGE A. WILLIAMS & SON 


17 Murray Street New York 7, N. Y. 


Founded 1832 Telephone BE 3-0280 














EXPERIENCE 


The Priceless 
Ingredient 


in designing and 
custom building to meet 
your specific needs in 


SEALING EQUIPMENT 
for SHEET PLASTICS 


As pioneers in the field, this highly specialized organi- 
zation is the beneficiary of a vast endowment of successful 
experience in meeting the demands for new techniques and 
equipment for heat sealing sheet plastic materials. If your 
product entails intricate sealing problems, we should wel- 
come the opportunity to have our engineers engage in 
‘in plant” research and suggest Mayflower equipment to 
facilitate your production and enhance the possibilities of 
operational economies. 





Send for literature on our standard line of 
presses and generators; available from stock 


ayflower evectronic vegices 


Only Manufacturer of both Bar and Rotary VAX. 


Eiectronic Heat Sealers 
HUbbard 9-9400 
New York Phone: CHickering 4-6144 
20 Industrial Avenue Little Ferry, N. J. 

















| I ‘ 
VELBE T (Germany) 


Machines and Automatons for the production of hollow bodies of thermoplastic materials 


Machines for the Blowing of Plastic Containers 


The installation shown above represents blowing equipment for the 
manufacture of hollow bodies of thermoplastic materials having a ca- 
pacity of up to 100 L. The said machines are built for the manufacture 
of hollow bodies of up to 200 L. capacity. In addition to the said bar- 
rels, the installations may be used for the manufacture of cans, the 
decorative figures of up to normal life size, as well as the manufac- 
ture of tanks and bodies of all types for technical uses. 


40 Liter Can 


Decorative Figure, Feminine Bust 


Blowing Machines for plastic containers. Automatic Blowing Machines 
for bottles of 50-10,000 ccm. Blow Moulding Machines for barrel lin 
ers and containers of 10-200 liters. Special Toolmaking Dept. for blow- 


ing and injection molds. Continuous work demonstrations 


Tank for Tractors Can of 25 1. capacity 




















NOT CLAIMS — BUT FACTS: 








MORE THAN 65% OF ALL OUR SALES 


(up to August 1960) 


WERE MADE TO PLASTIC MANUFACTURERS WHO 
PREVIOUSLY BOUGHT OTHER MAKES OF HEATSEALERS 


This fact proves Cosmos superiority 
more than any other claim 


If heatsealing is a new venture for you, take 
advantage of the experience gained by other 
manufacturers of plastic items. 


If you need additional heatsealing equip- 
ment, investigate COSMOS—and see the 
big difference. 


COSMOS HEATSEALERS perform every 
standard operation and in addition have 
the EXCLUSIVE PATENTED FEATURE of 
MAKING THREE DIMENSIONAL APPLIQUES 
in DIFFERENT COLORS. 


"| COSMOS © 


ELECTRONIC MACHINE CORP 


656 Broadway, New York 12,N.Y. GR 7-7700 
DISTRIBUTORS & SERVICE—<coast to coast 

















Speeds up 


Crus 


J 

















GENERATOR SPECIFICATIONS 


OuT PUT 20KW 
IN PUT 40K VA 
FREQUENCY: 27.12 m/c 


PRESS SPECIFICATIONS 
PLATEN SIZE: 1600" 
production! x 7OOmm 

‘ KE 200mm 
MAX, PRESSURE: 200049 


your 
plastic 
welding 


Model: FOW-2005 20kw 
High Frequency-Fully Automatic 


FDW. 25 FOW.210D FDW. 500EA FDW-.1000GA 
FOW-101C FOW.300DA FDW-* 800FA FDW-2000GA 
FDW-201C FOW-300D2A FDOW-1000FA FDW-.2000 HA 


Other Lines: Preheaters & Instrument 


FUJI ELECTRONIC INDUSTRIAL CO., INC. 


46, Minami-cho, Itabashi-ku, Tokyo, Japan 
Cable Address: ‘“‘ELCOFUJ| TOKYO” 
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Calipers Thicknesses to 
10/1000ths of an inch... 
The Cady 10000 Micrometer is de- 
signed for Films, Foils, and sheet 
stock where critical thickness meas- 
urements are important m’ glass- 


covered direct-reading dia 
WRITE FOR BROCHURE yy “PRICES | 


E. J. CADY & COMPANY ~% 
Manvfacturers of 
Micrometers /Burst Testers 
Basis Weight Scales : 
Harlem /River Forest, Illinois 
| oe i 






















DESIGNED | 
FOR | 


EFFICIENCY 


BLOW MOLDER! 


EXTRUDER! 
INJECTION MOLDER: 





Automatic Blow Molder 
2-mold model 
3-10 pes/min (cycles) 
8” dia < 24” hgt 
(size limitation 
of bottle) 


MAIN PRODUCTS 


© Blow Molder © Extruders — 42, 50, 
KM Hydraulic Presses are the most improved and 64 & 75mm @ Inflation Film Take - off 


finest of their kind. Learn about the many features © Belt & Tube Take-off © Injection Molder * Granulator 
of our different models. For complete information . 
and illustrated brochure write to: 


KINGSBACHER-MURPHY CO./9830 Bel! Los Angeles 45, Calif 





NOW ...A4 NEWER AND SETTER PRESS 


ares 7 














INJEC TION MOLDING 


Standard or Custom built presses in any size and capacity. 


Try Them For Performance— Buy Them For Profits! 


Send for catalog 14 Semi Automatic Laboratory Press . 


Semi Automatic Laminating Press 25-100 Ton Capacity 
25-300 Ton Capacity Platen Size 12x12. 24x24 
12x12-36x36 Platen size 










— 
= 
= 
= 


Multiple Opening 
Laminating Pre 


00 Ton Capacit 


Emery Wheel Press 
50.600 Ton Capacity 
Platen 14x14.30x30 





% 
ee =e 
o 





Iniection Molding Machine 2 3/4 oz. Capacity 


CLIFTON HYDRAULIC PRESS co. 


A Great Name In Hydraulics 
294 ALLWOOD ROAD CLIFTON, N. J. 
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for your films and laminates LA\ 
Complete Controlled Two-Way Orientation (WAW/):. 3 8scu2%, 


equipment for plastic 
film, when used in conjunction with 


















: a = . . 
Pe oo ( a longitudinal stretcher, assures you 


wg Fe a ‘? complete controlled orientation, both 

Dd = | ’ laterally and longitudinally. Equally 

mn , od : . J 

€ aa’ effective for other processing, with or 

without stretch. Automatically conveys 
film smoothly and wrinkle-free. 


Our installations are now operating 
in some of the largest plants which 
produce films (including coated ), flex- 
ible sheets, laminates. We engineer 
to your specific purpose — from units 





e For Pilot Plant 21’ long to high-speed production units | 
150’ long—in any maximum film width. 
@ For Full Production Use our design experience—40 years 


solving similar problems in the han- 
dling of various materials. 


; 4 
he 


A 
Y Design Experience . . . available on call. 


MARSHALL and WILLIAMS CORPORATION | 
PROVIDENCE, R. I. . GREENVILLE, S. C. | 





put 
reprints 


to work 


Fast! 
Sturdy! 
Efficient! 


Economical! 





Reprints of articles, features and news items that 
appear in Modern Plastics are often suprisingly 
inexpensive when ordered in quantity. Many 
companies make it a practice to have stories which 
have a bearing on their business reprinted for 
distribution to their personnel, customers, 
prospects, stockholders or to other interested groups. 
Whenever you see editorial matter of this type in 
Many 
Distinctive Features 


No toggles to wear out—Die separation stroke 25” Max. 
6” Min.—Clamping stroke adjustable 0”—20” Injection 
pressure 20,000 PSI—Safe Soft Die approach—Plasticizing 
Cap. 75 lbs. per hour—Emergency die-open button—Tie 
bar dia. 2-7/16—Finger tip adjustment—No Tie Bar ad- 
justment required—Automatic ejection etc. Detailed Speci- 
fications Write for Bulletin P 7-2. 


* Mig. by Pearne and Lacey Machine Co. 








Modern Plastics magazine or the Encyclopedia 
Issue which you can use in reprint form, in 
quantities of 200 copies or more, write and 


quotations will be furnished promptly. 


INDUSTRIAL MAGAZINE SERVICE 
An Affiliate of Breskin Publications 
575 Madison Avenue, New York 22, N. Y. 















8468, MELROSE PLACE 
FERNHOLTZ MACHINERY €O. Los ANGELES, CALIF 
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mAPRE Twin-Screw Extruders 


Process all thermoplastic materials, including rigid PVC 


@ Mapre Extruders feed with granules, paste, 
powder, or waste to give you continuous production 
of tubes, rods, profiles, sheets, films, or cable coat- 
ing, plus continuous production of granules. 

@ Oil-Hydraulic power transmission gives step- 
less speed range from 0 rev/min upwards. 

@ Push-button operation and control from sepa- 
rate cabinet. All electric heating zones on barrel 
and die head, as well as water, oil or air cooling 


Mapre Twin-Screw Extruders are sold in the 
U.S. exclusively through the Reed-Prentice 
Division of Package Machinery Company. 


For complete technical data, contact your «++++++++++eee 


Reed-Prentice Sales Engineer. 


REED-PRENTICE 


(adeehsobncerened division of 


zones on barrel, are separately controlled. 

@ Screw-thrust rides on patented, heavy-duty 
bearing system. 

@ Three models available, in screw diameters of 
64mm (approximately 24’), 92mm (approxi- 
mately 354’’), and 102mm (approximately 4’). 
Capacities range up to a maximum of 264 lb/hr 
for tubes and sections, 550 |lb/hr for pellet 
production. 










PACKAGE 


EAST LONGMEADOW, MASSACHUSETTS 
BRANCH OFFICES: NEW YORK + CHICAGO « BUFFALO « DAYTON + DEARBORN «+ KANSAS CITY + LOS ANGELES 


SWEDEN: 

Lindberg & Sydow AB 
Kornhamnstorg 49, 
Stockholm 

NORWAY: 

Sivilingenior Fritjof Eitzen 
Lille Grensen 5, Oslo 


Other Mapre 
representatives: 


UNITED KINGDOM: 
K. W. Chemicals Ltd. 
55/57 High Holborn, 
London W.C.1 


BRAZIL: 

Polynom S.A. 

Rua Boa Vista 314 

2°—Conj. A, Sao Paulo 
NETHERLANDS: 

Plastima Ltd., 

Weesperplein 4, Amsterdam-C 
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PLASTIC 





Reciprocating Single Screw 
Automatic Injection 
Moulding Machines 


Models from 2 to 50 cu. in. 


Speciality: 


Fast cycling high speed ‘‘Sprinters”’ 








KRAUSS-MAFFEI MUNCHEN 


Models from 52 to 172 cu. in. 


\ 2 ets oon ” 
baat & 
t ( 
, { ae 
: IN, ob ee 
J e “ * 
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For complete information please contact: 
Ankerwerk Nuremberg—Krauss-Maffei AG Munich (Germany) 


USA Sales Offices 


2 Hamilton Street 
Bound Brook, N.J. 


1225 East Wakeham Avenue 
Santa Ana, California 
Sold in the USA under license Pat. 2.734.226 

















“=~ standard equipment. 


CHECK THESE 
EXTRA 
WELDOTRON 
FEATURES... 


> Full range DC power 
control. 

» Fully filtered power 
supply. 

» Arc Suppressor as 


> Easily visible and 
accessible controls. 

> Oversized platens, extra 
heavy and 
larger cyl rs. 

® Built-in pressure gauge 
and regulator. 

* » Fuseless overload protection. 


» Unitized and generator 
mapabinaiion er ghuaiie 
efficiency. 


» Swivel hood precision 
ground double "V" gibe and slides. 


» Complete manual contro! over raising 
to 
Sane any position 


: _» Chrome plated quick-leveling 


device for dies. 
» Automatic 2-hand push button operation. 
» Easy to move — Has heavy duty casters. 





the spectacular new 


WELDOTROM 


SERIES SP 


These completely self-contained heavy 
duty machines are modern all the way 
through, both electronically and 
mechanically. Superbly engineered to 
give you superior performance and 
simplified, lower cost operation. 
Among the many features found in 
WELDOTRON generators are a fully 
filtered power supply and one-knob BC 
power control for any level between 
zero and the full rated power. Press 
incorporates double “V’’ gib and slide 
construction — the optimum in press 
design. Built-in safety factors 
throughout! 


Whatever your piastic product, what- 
ever your production rate, there’s a 
WELDOTRON unit ready to do the job 
the way you've always hoped it could 
be done. Models from 1.5 to 20 KW. 
Please write for complete information 
to Section MPE. 


WELDOTRON CORPORATION 


841 FRELINGHUYSEN AVENUE, 
NEWARK 12, NEW JERSEY 
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VARIABLE SPEED DRIVES 


Jn the plastics processing indus- 
try, the correct selection of drives 
is essential to maintaining efficient 
and profitable production. Proper 
control of speed, tension, and co- 
ordination of sections of a process 
can mean the difference between 
producing a quality product or 
ending up with costly spoilage. 

In general, there are three types 
of drives that produce variable, 
or adjustable, speeds: mechanical 
drives; eddy-current clutches; and 
variable-voltage systems. Each 
will permit the process operator to 
select optimum machine speeds 
within the limitations of the ma- 
chinery or material. However, 
with each, cost, speed range, and 
regulation factors must be consid- 
ered in properly matching the 
drive to the application. 


Mechanical drives 

Mechanical variable - speed 
drives are used on such applica- 
tions as extruders, pull rolls for 
polyethylene blown tubing and 
flat films, laminators, and pipe 
caterpillars. The initial cost of 
these drives is less than the other 
two mentioned, but they are 
available only within limited 
speed ranges. Up to 10 hp., me- 
chanical drives can produce speed 
ranges of up to 8:1; up to 30 hp., 
as much as 6:1; and up to 50 hp., 
as great as 3:1. 

Basically, the mechanical vari- 
able-speed drive is composed of a 
pair of adjustable-pitch pulleys 
with a drive belt running between 
them. Each pulley is made up of a 
set of cone-faced disks, mounted 
on parallel shafts. The disks are 
moved laterally on the shafts by 
two pivoted levers which are posi- 
tioned by turning an externally 
mounted handwheel. The rela- 
tionship of the disks of each pul- 
ley, as adjusted laterally by the 
handwheel, in effect, increases or 
decreases the diameter of the pul- 
ley and therefore increases or de- 
creases the output speed of the 
drive. 

Although the mechanical drive 
requires relatively more floor 
space at the machine than the 








*Application Engineer, Rubber and Plastics 
Section, V-S and Control Products Dept., 
Reliance Electric and Engineering Co., Cleve- 
land, Ohio 
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other two drive methods, it can be 
assembled horizontally, vertically, 
or on a 45° diagonal to meet in- 
stallation requirements, An a-c 
starter and overload protection 
are the only electrical controls 
needed; the constant-speed a-c 
drive motor ties right into the 
plant a-c power source. 

This mechanical constant torque 
drive is probably the most uni- 
versally understood, since it is 
relatively simple in construction 
and requires a minimum of main- 
tenance. 

In applying any mechanical 
variable-speed drive, keep in 
mind that it produces a quick 
“hard” start with fast acceleration 
to the speed set by the handwheel. 
Speed selection cannot be made 
while the drive is at rest; the unit 
must be running. In such applica- 
tions as powering an extruder, it 
may be desirable to provide the 
drive with an electric or pneu- 
matic remote control device lo- 
cated in a position convenient to 
the operator. 


Eddy-current clutch drives 


Eddy-current clutch drives are 
greater in initial cost than me- 
chanical variable-speed drives, 
but less than variable-voltage d-c 
systems. Available in sizes from 
one through several thousand 


By W. H. CHAMBERS* 


horsepower, they find application 
on all types of machinery used in 
the plastics processing industry. 
This type of drive uses an eddy- 
current clutch which is mounted 
in a common housing with an a-c 
driving motor. A fixed field coil 
is mounted within the clutch end 
of the housing. A rotor, or spider, 
mounted on a separate output 
shaft (not mechanically coupled 
to the motor shaft) rotates within 
the field coil and is separated from 
it by an air gap. A concentric 
drum ring assembly, attached to 
the shaft of the a-c driving motor, 
rotates around the outside of the 
field coil. When current is applied 
to the field coil, a magnetic cou- 
pling takes place between the 
driving drum and the rotor and 
produces the torque to turn the 
output shaft. 
The difference 
driving drum speed and the 
slower output rotor speed is 
known as “slip.” As slip increases, 
stronger eddy currents are pro- 
duced in the drum ring until suffi- 
cient torque is developed to turn 
the load on the output shaft. 
However, these eddy currents 
produce heat which must be car- 
ried away either by circulating air 
or by a water-cooling system. On 
units above 75 hp., water-cooling 
is usually required, although both 


between the 


Eddy-current clutch drive displays, on torque-horsepower-slip curves, very low 
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air-cooled and water-cooled units 
are available below 75 hp. Water- 
cooling is also necessary for oper- 
ation at speed ranges above 3:1. 

The eddy-current clutch is bas- 
ically a constant torque drive. In 
other words, horsepower is pro- 
portional to output rpm, and 
therefore rated horsepower is 
only reached at top rated speed. 
At half-speed, only one-half of 
the input horsepower appears as 
useful work at the output shaft; 
the other half is dissipated as heat. 
However, the drive boasts good 
efficiency when operated above 
75% of rated speed. 

Speed ranges as wide as 12:1 or 
more may be obtained with the 
eddy-current clutch drive. Reg- 
ulation of speed to within 2% at 
full rated load and speed is com- 








Cut-away view of a liquid- 





Variable-v 


cooled eddy-current drive, 
showing the input drum ‘ p ‘ 
: iat mon; by using a high-gain am- 
= assembly just inside the ie 
housing, the stationary field plifying system, speed can be reg- 
assembly, end the cvtput ulated as finely as 0.0025 percent. 


rotor assembly near the cen- 
t ter. (Photo, Eaton Mfg. Co.) 


Typical adjustable-speed d-c 
motor of the type used in 
variable-voltage drive sys- 
tem, which incorporates a 
control cabinet and the op- 
erator’s station. (Photo, Re- 
liance Electric and Eng. Co.) 


oltage drive system advantages are shown by typical torque-horse- 


power-speed curves. Up to 100% of rated speed, this drive maintains con- 
stant torque; above this, horsepower remains constant and torque decreases 
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Smooth acceleration from rest 
is inherent to the eddy-current 
clutch drive. Speeds can be pre- 
set to afford optimum production 
rates. Space-saving remote control 
equipment is standard on most of 
these units. However, the drive 
unit itself occupies considerable 
floor space next to the machine. 
Where water-cooling is used, pro- 
vision must be made for water 
fittings and proper safety control 
in case of water failure; in some 
locations, water filtration may also 
be required. 

Constant horsepower is avail- 
able in the eddy-current clutch, 
only if the unit is oversized. Poor 
starting torque characteristics 
should be recognized; on some ex- 
truder applications, it may be nec- 
essary to overheat the plastic, 
especially PVC, to reduce the 
starting load. 


Variable-voltage drives 


The all-electric, variable-volt- 
age drive has much versatility. 
Sometimes called an “a-c, d-c 
drive,” it may use a motor-gen- 
erator set or electronic tubes to 
convert plant a-c power to usable 
d-c which can be applied to the 
adjustable-speed motor. Its initial 
cost, however, is higher than the 
other two drives. 

Variable-voltage drives consist 
of three main components: the ad- 
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justable-speed drive motor; the 
packaged control cabinet; and an 
operator’s control station. The 
compact drive motor, mounted at 
the machine, occupies less floor 
space than either of the other two 
drives. The motor control cabinet, 
although somewhat larger than 
that of the eddy-current clutch 
drive, can be installed in some 
convenient location remote from 
the machine. Remote operator’s 
control is standard equipment. 
Standard adjustable - speed 
drives are available from % 
through 350 hp. and offer speed 
ranges of 16:1 and more. Con- 
stant torque is provided up to full 
rated speed, or “base speed”; a 
constant horsepower range above 
base speed is optional. 
Variable-voltage drives operate 


according to a system devised vy 
H. Ward Leonard near the turn 
of the century. The system con- 
sists of a standard a-c motor driv- 
ing a d-c generator which powers 
a d-c drive motor. Varying the 
generator field strength varies the 
output d-c voltage of the gen- 
erator, which is applied to the 
armature of the fully excited d-c 
motor. The speed of the motor 
varies directly as the armature 
voltage, up to base speed. With 
full generator voltage applied to 
the motor armature, the speed 
will increase still further if the 
motor field is weakened. In this 
field-weakened range, torque de- 
creases and horsepower remains 
constant. 

In the lower horsepower rat- 
ings, electronic tubes or other de- 


TEMPERATURE MEASUREMENT AND CONTROL 


Jn plastics processing, there is an 
application for every known type 
of temperature sensing element. 
Most processors use thermo- 
couples, yet other transducers are 
superior to thermocouples for 
many purposes. Where, when, and 
—more important—how to use 
other temperature transducers 
often poses a problem. Sensitivity, 
accuracy, range, speed of response, 
expected useful life, cost, and 
adaptability to various modes of 
automatic control are only a few 
of the factors in the selection of 
temperature measuring equip- 
ment. 


The five most common sensing - 


elements are: 1) Filled thermal 
systems. 2) Thermocouples. 3) 
Resistance bulbs. 4) Thermistors. 
5) Radiation pyrometers. 


Filled thermal systems 


Filled thermal systems operate 
on the principle that heat causes 
expansion and cold causes con- 
traction. There are two funda- 
mental types, both based on the 
invention of the Bourdon spring: 
1) those in which the Bourdon 
responds to volume changes; and 
2) those in which it responds to 
pressure changes. The first type 
is completely filled with a liquid. 
The second is either filled with a 





*Application engineer, Rubber and Plastics In- 
dustry, Minneapolis-Honeywell Regulator Co., 
Industrial Div., Wayne and Windrim Aves., 
Philadelphia 44, Pa. 
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gas or partially filled with a vola- 
tile liquid. The principle of a 
vapor filled thermal system is 
shown in Fig. 1, below, in which 
the spiral represents the Bourdon 
spring and the airtight container 
represents the bulb. 

Filled thermal systems are ex- 
tremely simple in design. This re- 
sults in low initial cost and gen- 
erally minor upkeep, perhaps the 
main advantage in using them. 
They have sufficient power to 
drive a controller mechanism as 
well as a recording pen. Con- 
trollers may have all modes of 
pneumatic control, multiposition 
electric control, and integral cam- 
type cycle programming. Accu- 
racy is usually +1% of instru- 
ment span, and sensitivity about 
“4% of instrument span. The 
shortest spans (around 25° F.) are 
available in liquid filled systems; 
however, special liquid filled sys- 
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Fig. 1: Principle of the vapor filled 
thermal sensing system 





vices are used instead of a motor- 
generator set to convert a-c to 
d-c power. For film or flat sheet 
pull rolls and winders, electronic 
variable-voltage drives with cur- 
rent or torque regulators are used. 
On higher horsepower applica- 
tions, such as driving a wire- 
coating capstan, a drive with a 
motor-generator set may be re- 
quired. This type drive also offers 
regeneration, which provides 
smooth, controlled stopping. 

Extremely accurate speed reg- 
ulation as precise as 0.0010% is 
available. Best efficiency is ob- 
tained when the drive is operated 
at speeds below 75% of base 
speed; it is less efficient than the 
eddy-current clutch above 75% 
but also requires less mainte- 
nance. 


By RICHARD A. WADE* 


tems have been designed with 
spans as narrow as 10° F. While 
filled systems and mechanical in- 
struments are less expensive than 
electrical measuring systems, they 
are not as sensitive nor as accu- 
rate as their short span electrical 
counterparts. 

Although the accuracy and 
sensitivity of filled systems are 
generally acceptable to the plas- 
tics industry, the relatively large 
size of their thermal bulbs is per- 
haps the main deterrent to their 
use. The smallest bulbs are made 
for liquid filled systems, but even 
these are at least %4 in. O.D. by 
1% in. long. Short spans are de- 
sirable for greater accuracy of 
measurement, yet the shorter the 
span, the larger the bulb. 

A second objection to thermal 
systems is the lack of electrical 
control modes available for the 
controlling instrument. Processes 
which require electric control and 
also have large load changes need 
more than a multiposition mode of 
control. 

Most filled systems are used to 
measure the temperature of fluids, 
but there are applications where 
they can infer the temperature of 
a solid and promote excellent con- 
trol. A typical application is con- 
trolling the steam and cooling 
water to platen presses for com- 
pression molding. In this case, 
there is a long dead time between 
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the time a valve changes the flow 
of the heating or cooling medium 
and the time that the corrective 
temperature change begins to take 
place in the mold. To circumvent 
the dead time, two instruments 
can be connected to form a cas- 
cade control loop. The mold 
temperature is measured by a 
thermocouple and a program con- 
troller. The pneumatic control 
signal from the program con- 
troller repositions the set point 
index on a thermometer con- 
troller. The bulb of the filled 
system is placed in the steam and 
water mixing line. The pneumatic 
signal from the thermometer con- 
troller operates valves in the 
steam and cooling lines. This cas- 
cade control system might be re- 
garded as a means of storing po- 
tential energy to meet the rapidly 
changing demands of the mold. 
Cascade control loops such as this 
circumvent the problem of dead 
time, reduce cycle time, and gen- 
erally improve product quality by 
reducing temperature cycling in 
the mold. 

This example of cascade control 
illustrates that: 1) within a given 
control system it is often desirable 
to use more than one type of 
temperature sensing element; and 
2) filled systems are primarily 
employed when the heating me- 
dium is a fluid. In general, where 
pneumatic control can be used, 
and there is enough room to in- 
stall a % in. O.D. by 3% in. bulb, 
consider a filled thermal system. 


Thermocouples 


A thermocouple consists of two 
wires of dissimilar metals joined 
at either end, usually by welding. 
This transducer produces a volt- 
age which is proportional to the 
temperature difference between 
the measuring junction (inserted 
into the process) and the refer- 
ence junction (the point where 
the extension wires are connected 
to the measuring instrument). 

A frequent control problem in 
plastics processing arises because 
of high-order lags due to heat 
transfer through a series of me- 
diums. Cycling around the set 
point is the result. While it is 
true that more sophisticated con- 
trollers alleviate the problem, the 
weakest link in the control loop 
is often the sensing element. 
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Fig. 2: High-order lags can be avoided by use of dual thermocouples. Draw- 
ing at right center gives analogy; curves show temperature relationships 


High-order lags can be illus- 
trated by considering a steel tube 
with a heating medium on the out- 
side surface and a plastic flowing 
through the inside, as shown in 
Fig. 2, above. An analogous situa- 
tion is found in extruders, injec- 
tion molding machines, and many 
plastic molds. Although the spe- 
cific heat of the plastic may be 
three or four times that of the 
metal, there is generally 100 to 
1000 times more metal than plas- 
tic. To obtain a given tempera- 
ture change in the plastic, time 
is consumed in changing the tem- 
perature of the metal. Thermo- 
couples located near the heating 
medium offer good heat input con- 
trol, but give a poor indication of 
melt temperature. Conversely, 
thermocouples located deep in the 
cylinder wall give a good indica- 
tion of melt temperature, but poor 
heating control. The shallow ther- 
mocouple would provide satis- 
factory control if load changes 
did not occur inside the tube, but 
changes in the molecular weight 
of the plastic and increased fric- 
tional heat, due to changes in flow 
rate, rule this out. 

Fortunately, two thermocouples 
in parallel offer the advantages of 
both deep and surface thermo- 
couples without inheriting the 
disadvantages of either. By mak- 
ing the resistance of both thermo- 
couples equal, the potential across 
the measuring instrument is pro- 
portional to the average of the 


voltages developed by the two 
junctions. To obtain a true aver- 
age temperature reading: 1) all 
thermocouples must have the 
same resistance; 2) all thermo- 
couples must be connected directly 
to the two common terminals at 
which the net emf is measured; 
and 3) the thermocouple voltage 
must vary linearly with tempera- 
ture in the region of the measure- 
ment. 

Dual thermocouples add what 
might be called a form of rate and 
proportional action to the control 
loop. In essence, the signals from 
the dual thermocouples fool the 
controller. Figure 2 (above) shows 
the relationship between outside 
wall temperature and inside wall 
temperature, and the dual thermo- 
couple reading for a temperature 
step change in the heating medium 
(as occurs when an extruder’s 
electric heaters are turned on). 
When the temperature of the 
heating medium increases, the 
magnitude of the dual thermo- 
couple reading is weighted by the 
rapid rise of the outside surface 
temperature. Conversely, in cool- 
ing, the reading of the dual ther- 
mocouples is weighted by the slow 
change in the melt temperature. 

The response of the dual ther- 
mocouples to a_ temperature 
change either at the surface or 
in the melt is rapid. As soon as 
the temperature of the heating 
medium is changed, the thermo- 
couples begin to respond. This 
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would not be true with one deep 
thermocouple. When the heat gen- 
eration on the inside of the tube 
changes, as shown by A in Fig. 2, 
p. 1103, the thermocouples again 
respond immediately. This change 
might not be detected by a shal- 
low thermocouple due to damp- 
ing, and at best would appear 
only after a substantial time in- 
terval. It is important to note, 
however, that the magnitude of 
a temperature change, either in- 
side or outside the tube, is re- 
duced by a factor of two when 
read by dual thermocouples. 

This example illustrates that it 
is not always best to measure the 
controlled variable to obtain suc- 
cessful control. In the above case, 
even a complete temperature pro- 
file of the plastic melt would not 
help the control problem. The lags 
due to heat transfer would still 
exist. On the other hand, limiting 
the B.t.u. input per unit surface 
area per unit time (watt density 
in electric heaters) and mini- 
mizing the measuring instrument’s 
dead band does help the control 
problem. The former minimizes 
the external load changes, and the 
latter improves the sensitivity of 
the controller. Optimum control- 
lability would be obtained when 
the process is run adiabatically 
and the flow rate and back pres- 
sure on the plastic control the 
heating. However, the main point 
to remember is that the type, 
placement, and configuration of 
the sensing element are as im- 
portant to the control problem as 
the control mode in the instru- 
ment. 


Resistance thermometers 


Resistance thermometers relate 
changes in the temperature of an 
electrical conductor to a propor- 
tional change in electrical re- 
sistance. Industrial units of this 
type are usually accurate to 
+0.5° F. in a 32 to 212° F. range. 
Laboratory models are available 
for measurements reproducible 
within +0.01° C. or 0.002% of 
their working span. In addition, 
these transducers are available 
with high speeds of response (time 
constants of 0.05 sec. for open 
pickups and 0.005 sec. for wafer- 
type elements). As with thermo- 
couples, speed of response de- 
pends upon the ratio of thermal 
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available temperature transducers. 
Three (one in protecting well) are 
here compared for size with a king- 
size cigarette at top of photo 


capacity to thermal conductance. 
Since thermal capacity is related 
to mass, while thermal conduct- 
ance is proportional to surface 
area, the mass/area ratio becomes 
important in obtaining high speeds 
of response. Of course, the type of 
protecting well and the type and 
velocity of the measured medium 
are extremely important to the 
overall response of the resistance 
thermometer. In general, with 
resistance thermometers it is pos- 
sible to obtain higher speeds of 
response and greater accuracy 
than with thermocouples. 

Perhaps the main reason for not 
using resistance thermometers in 
the plastics industry is their rela- 
tively large size. The smallest 
sensing bulbs are about % in. O.D. 
by 2 inches. Although mold tem- 
peratures might be controlled 
very closely with these devices, 
the size often prohibits their use. 
For the majority of plastics proc- 
essing control problems, the ac- 
curacy and speed of response of 
thermocouples are satisfactory 
and, furthermore, thermocouples 
are usually much smaller than the 
equivalent resistance bulbs. 

The wafer-type resistance ther- 
mometer, however, may not have 
had the use that it merits. Wafer 
sensing elements can measure 
surface temperatures with high 
accuracy and extremely fast 
speeds of response. A typical ele- 
ment is 0.005 in. thick, 0.5 in. wide, 
and 1.5 in. long. In molds for in- 
jection molding machines, such a 
device should fit nicely in shal- 
low indentations between the two 
cavity retainer plates. Mounting 
a wafer bulb is much like mount- 
ing a wafer strain gage, except 


that the temperature bulb should 
not be mounted on a free moving 
piece or in a place where the 
wires would be subjected to 
stresses and strains. 

In the plastics industry today, 
resistance bulbs are used mainly 
in research, where close and ac- 
curate temperature measurements 
are required. However, the future 
will probably see a wider use of 
the wafer type resistance bulb in 
processing work. 


Thermistors 


Thermistors are solid-state de- 
vices similar to resistance ther- 
mometers, but are made from 
semi-conductors rather than con- 
ductors. The pure metals used in 
wire-wound resistance bulbs in- 
crease in resistance with a tem- 
perature rise. This is because elec- 
tron-mobility is reduced due to a 
decreased mean free path. Semi- 
conductors decrease in resistance 
with temperature rise due to the 
increased availability of electrons 
from the break-up of covalent 
bonds. The available electron 
changes in semi-conductors are 
very great so that temperature- 
resistance coefficients, while nega- 
tive, are much greater than for 
metals. 

Because of their high tempera- 
ture-resistance coefficients, ther- 
mistors are used with narrow span 
instruments to provide excep- 
tionally close control. With an in- 
strument having 10° F. span and 
44% accuracy, measurement to 
+0.025° F. is possible. 

More important to the plastics 
industry is that thermistors are 
small. Some thermistors are as 
tiny as the head of a pin, and the 
protecting well for this element 
is often as small as a piece of 
pencil lead. The size of three in- 
dustrial thermistors is compared 
with a king-size cigarette in Fig. 3. 
Their size makes thermistors ideal 
for mounting in molds and other 
areas requiring close tolerances. 

A thermistor and a _ thermo- 
couple can be housed in the same 
protecting well. The thermocouple 
signal can be used to bring the 
particular process up to tempera- 
ture, within control limits of 
roughly +2 to 5° F. At this point, 
the controlling instrument can be 
switched to read the thermistor 
signal. What was once an 800° F. 
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span on an extruder could become 
a 20° F. span, and control ac- 
curacy could be +%4° F. Today, 
this arrangement would require 
two instruments because of the 
negative temperature coefficients 
of most thermistors. However, 
semi-conductor devices with posi- 
tive temperature coefficients have 
recently been developed, and it 
appears that in the near future 
control will be obtained with only 


one instrument. The  thermo- 
couple-thermistor combination 
operates well on _ continuous 
processes, such as_ extrusion, 


where close temperature control 
over extended periods of time is 
required. Where process dead- 
time is negligible, this combina- 
tion may also be used in cyclic 
processes such as mold tempera- 
ture control in injection molding. 
In this instance, the control in- 
strument automatically switches 
from the wide span to the narrow 
span. 

Since thermistors are relatively 
new devices, many improvements 
must be made before they will 
enjoy widespread usage. Cur- 
rently, the greatest objection to 
thermistors is their relatively poor 
stability. Long-term stability of 
the resistance-temperature rela- 
tion depends upon thermistor con- 
struction, use, and conditions. If 
subjected to cycling at a high tem- 
perature, some thermistors may 
exhibit a behavior characteristic 
of relaxation. The resistance 
change may be several percent 
following the temperature change, 
with a recovery time of a few 
hours. When thermistors are held 
at a fixed temperature with 
negligible current flow, resistance 
changes on the order of 1% per 
year are typical. The drift of a 
thermistor decreases with aging, 
so new thermistors must be pre- 
aged before installation. However, 
as new materials are developed, 
the stability of thermistors is be- 
ing improved. Within the near 
future, thermistors with stability 
characteristics good enough for 
plastics industry use should be 
commercially available. 


Radiation pyrometers 


The radiation pyrometer is a 
transducer which measures the 
intensity of radiation emitted by 
an object over a wide band of 
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Fig. 4: Principle of operation of the radiation pyrometer 


wavelengths. This radiation is 
focused by a lens, or aperture, on 
a resistance thermometer, thermo- 
couple, or a series of thermo- 
couples known as a thermopile. 
Fig. 4, above, shows the principle 
of operation of the radiation py- 
rometer. All bodies above absolute 
zero emit radiation which varies 
with the temperature of the body. 
Once this radiant energy is 
focused on the sensing element, 
the operation of the radiation 
pyrometer is much the same as 
the operation of a thermocouple 
or resistance thermometer. 

The performance of a radiation 
pyrometer can be predicted by 
basic laws of optics. Fortunately 
for the plastics industry, opaque 
plastics generally have high 
emissivities; that is, they absorb 
and emit a large percentage of 
the incident radiation. Trans- 
parent plastics have high emis- 
sivities in at least one narrow 
band of the infra-red spectrum. 
With a little care, the radiation 
pyrometer can measure the tem- 
perature of most plastics, even 
clear films as thin as one mil. 

Although radiation pyrometry 
was once restricted to high-tem- 
perature measurements, this is no 
longer true. Industrial instru- 
ments are available which suc- 
cessfully operate at temperatures 
as low as 125° F., and, on special 
applications, 40° F. can be meas- 
ured. A radiation pyrometer has 
two advantages: 1) the tempera- 
ture sensing device does not phys- 
ically touch the measured me- 
dium, and 2) the instrument has 
a fast speed of response, usually 
less than % second. The radia- 
tion pyrometer is ideal for tem- 
perature scanning purposes in film 
production, for following the 
progress of epoxy curing, etc. 

For most applications in the 
plastics industry, a low-range 
radiation pyrometer is used. The 
normal limits of temperature 
measurement for this device are 
roughly 125 to 700° F. Unfor- 


tunately, it is impractical to 
factory-calibrate the instruments 
in terms of degrees Fahrenheit, 
and usually a 0 to 100 scale is 
supplied. This should not bother 
process men, since all tempera- 
ture scales are relative, and the 
control system functions inde- 
pendently of the numbers on the 
scale. All modes of control, both 
pneumatic and electrical, are 
available in instruments used with 
radiation pyrometers. The chief 
practical limitation is the 350° F. 
ambient temperature to which the 
detecting head can be subjected. 
Where existing ambient tempera- 
ture is higher, the head must be 
water or air cooled. There are 
also a number of optical con- 
siderations in applying the radia- 
tion pyrometer; usually it is ad- 
visable to discuss the anticipated 
application with the equipment 
manufacturer. 


AUTHOR’S NOTE: Selecting the 
correct transducer for a given job 
requires some knowledge of con- 
trol theory. In this area, a little 
knowledge can be more harmful 
than none at all. Such control 
problems as “dead-time” and 
“high-order lags” must be clearly 
understood. So before you decide 
on a specific transducer, check 
through the following references. 
They will increase your under- 
standing of these problems and 
help you select the correct trans- 
ducer for a successful system. 
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FORM GRINDING OF PLASTICS PARTS 


Centerless form grinding of plas- 
tics offers industry a profitable, al- 
though little known and little un- 
derstood production method. The 
novelty jewelry industry has been 
centerless form grinding beads 
and allied parts for some 15 to 
20 years. But outside of that area, 
work on the grinding of non-me- 
tallics has been limited. It is the 
purpose of this article to explain 
the centerless form grinding tech- 
nique and provide sufficient infor- 
mation to enable the design engi- 
neer and the production engineer 
to use it to advantage. 


Grinding theories 


Centerless form grinding uses 
the centerless grinding theory, re- 
quiring a grinding wheel, a regu- 
lating wheel, and a work rest 
blade. The most common use 
for grinders of this type is for 
through-feed grinding of long 
bars. This is accomplished by set- 
ting the horizontal axis of the 
regulating wheel at a slight angle 
to that of the grinding wheel. This 
setting imparts a lateral motion 
to the work piece as it revolves 
between the two wheels. The 
consequent reduction in outside 
diameter of the work piece ‘is 
determined by the distance be- 
tween the faces of the two wheels. 
The work rest blade _ serves 
as a support for the work piece in 
its travel between the regulating 


*Vice pres., Glebar Co., Inc., 525 Commerce 
St., Franklin Lakes, N. J. 
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and grinding wheels. Front and 
rear guides are also provided at 
both the entrance and the exit side 
of the grinding area to guarantee a 
consistent cross-section from one 
end of the rod to the other. 

In plunge form grinding, the 
horizontal axis of the regulating 
wheel and of the grinding work 
wheel are parallel. The face of the 
work wheel is also preformed to a 
desired shape. Thus, when a piece 
of round bar stock is placed on the 
work rest blade between the pre- 
formed work wheel and the regu- 
lating wheel, and the regulating 
wheel is then advanced toward the 
work wheel, the outside diameter 
of the bar stock will be ground 
with the reverse configurations to 
that of the preformed wheel. (See 
Fig. 1, below). 

The forward and return motion 
of the slide which carries the reg- 
ulating wheel can be activated 
manually, mechanically, or hy- 
draulically. Through the use of 
flow-control valves and _ limit 
switches, length of stroke and 
speed of stroke movement can be 
easily pre-set. 

To further automate the opera- 
tion, an adjustable unit can be 
supplied that automatically ejects 
and positions a piece of blank rod, 
cut to a suitable length, at a pre- 
determined point in the grinding 
cycle. With proper tooling and 
correct set-up, one operator can 
operate up to four machines. 

Since centerless form grinding 
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Fig. 1: Centerless form 
grinding differs from 
centerless 
that the 
work wheel is formed to 
a desired shape and the 
axes of the work and 
regulating wheels are 
parallel. Also, the work 
piece is moved against 
the work wheel rather 
than across its face 
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competes with screw machine and 
molding methods, a comparison of 
the relative merits of all three 
methods is in order. 

Grinding vs. screw machining: 
In producing parts on an auto- 
matic screw machine, one piece is 
formed per cycle. The number of 
forms which can be produced per 
cycle in centerless form grinding 
is only limited by the number of 
grooves which can be dressed into 
the face of the grinding wheel. 
Let us assume, for example, that 
a part with an over-all length of 
1 in. is required. Since the face of 
the grinding wheel is 85% in. wide, 
it is obvious that from 6 to 7 parts 
can be formed per operation. 
Parts requiring drilled, counter- 
bored, tapped, or reamed holes, or 
external threads, might be done 
more economically on an autom- 
atic screw machine. However, 
centerless form grinding, with 
its low initial unit costs, can con- 
ceivably still offer a lower total 
unit cost, even though secondary 
operations might be required. 
This will be especially true with 
plastics that contain such rein- 
forcements as fibrous glass, slate, 
mica, etc. Plastic materials with 
such additives are extremely 
abrasive on even carbide-tipped 
tools, and downtime for resharp- 
ening and replacing tools in screw 
machine work quite naturally in- 
creases the per piece price. On 
the other hand, however, such 
materials grind quite freely and 
usually an entire job lot can be 
produced on one wheel dressing. 

It should also be noted that, by 
its very nature, grinding elimi- 
nates all deburring operations. 
Water is the only coolant re- 
quired for centerless form grind- 
ing, and the finished parts are 
generally smooth and free from 
tool marks. 

Inasmuch as the ground part is 
the result of the form dressed in 
the grinding wheel, it follows that 
repeat orders can be quickly set 
up and put into production in less 
time than that required for the 
setting of individual and/or 
formed tool bits in screw machine 
operations. 

Grinding vs. molding: In com- 
paring the relative merits of 
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centerless form grinding with 
molding, one must consider the 
quantity of pieces involved, de- 
livery dates, tool costs, part geom- 
etry, and quality desired. The 
centerless forming method is 
first of all for the production of 
circular formed parts only. The 
geometry of any other form will 
quite naturally indicate molding. 
Tooling costs for the produc- 
tion of parts on centerless form 
grinders presently run from $100 
to $300—indicating this method as 
an economical way of producing 
lots of 1000 to 100,000 pieces. The 
fast set-up time possible with 
grinding is also a decided ad- 
vantage. In addition, parts pro- 
duced on a_ cénterless form 
grinder can be shipped as they 
come from the machine, since no 
secondary operation is required 
for degating or elimination of 
parting lines, as would be the case 
in molding. 

In molding parts such as balls, 
mold wear is often responsible for 
a mismatch of the mold sections, 
resulting in parts which are not 
truly spherical in shape. Sink 
spots may also limit the visual 
appeal and functional use of 
molded balls. By its very nature, 
centerless form grinding elimi- 
nates both of these problems. 
Admittedly, molding can produce 
more balls per pound of raw ma- 
terial than centerless form grind- 
ing, which normally requires bar 
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stock to produce the same part. 
However, when material cost be- 
comes the factor that indicates 
molding as the best method for 
producing the basic part, it is 
recommended that the parts be 
molded slightly oversize and then 
centerless form ground to final 
dimensions. This will compensate 
for mold wear and will eliminate 
sink spots. 


Part design 


In order to reap maximum 
benefit from centerless form 
grinding, adherence to the rules 
pertinent to this method must be 
considered in designing the part. 
Parts with a major common O.D. 


are the easiest to grind. When the 
part is other than uniform on the 
major O.D. from end to end, con- 
sideration must be given to the 
manner in which the regulating 
wheel makes contact initially with 
the piece of bar stock and with the 
final point of grinding when the 
part has been completely formed. 

It should be noted, too, that the 
wide range of plastics which may 
be centerless plunge form ground, 
requires many different grinding 
wheel specifications. The chart 
above indicates grinding wheel 
grain size necessary for appropri- 
ate stock removal as well as the 
resultant inside radii such wheels 
will produce. 


EQUIPMENT FOR FABRICATING URETHANE FOAMS 


Few products have reached, in 
such a short period of time, 
the acceptance that polyurethane 
foams now enjoy. Producers of 
this material, the basic chemical 
suppliers, and certainly the equip- 
ment manufacturers have had to 
learn quickly a great deal about 
the techniques for processing and 
fabricating this new flexible ma- 
terial. 

New equipment and methods 
for fabricating urethane foam 
more efficiently are being discov- 
ered daily. Manufacturers of fab- 
ricating equipment are putting 
forth great efforts to design and 
develop methods of most effi- 
ciently and economically shaping 
the material. 


Basically, the production of 


slab stock from which the foam 
products will be fabricated begins 
with the pouring of the chemical 
ingredients onto a moving con- 
veyor which has vertical side 
guides that contain the urethane 
foam as it starts to rise during 
the chemical reaction. This con- 
veyor is usually quite long and 
continues to transport the mate- 
rial very slowly during the gel 
time. After the material has 
reached a point on the conveyor 
where it is a stable product, it 
looks much like a giant loaf of 
bread. The large blocks measure 
some 20 in. thick by 80 in. wide 
and are, at this point, of variable 
length, depending on various fac- 
tors of equipment operation. 

It is usually desirable to cut 
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the material at a predetermined 
length which can be further fab- 
ricated into products which are a 
multiple of this length. This can 
be done by an automatic cut-off 
saw which electrically measures 
the length of foam passing under 
its cutting blade. When the pre- 
cise length is measured, the saw 
blade travels vertically through 
the block and the entire mech- 
anism travels at a synchronized 
speed with the foaming machine 
conveyor. At the completion of 
the cut, the saw rises to its nor- 
mal start position and returns on 
its carriage to the original start 
cycle position. Block lengths can 
be varied from one cut to the 
next by changing the reading of 
the measuring device; lengths 
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from 4 to 40 ft. can be processed 
satisfactorily. 

The material is usually aged 
before further processing. Aging 
time varies from one manufac- 
turer to another. 

After the aging cycle, the ma- 
terial is shipped to a fabricator 
or is fabricated within the ure- 
thane producer’s plant. 


Preparing foam stock 

The material in its raw slab 
form has a top surface which is 
not uniform and the sides and 
bottom of the block have a rea- 
sonably heavy skin which, in most 
applications, must be removed be- 
fore a salable product can be fab- 
ricated. If long blocks of urethane 
are being fabricated, they are 
usually placed on a conveyor belt 
which feeds the material at 
speeds of at least 40 f.p.m. between 
vertical side trimmers, which are 
basically pairs of band saws, each 
mounted on its own carriage so 
that it can travel in and out of 
cutting position on a common 
track. Screw locks are provided 
to position each saw, depending 
upon the width of foam being fab- 
ricated. 

In some installations, these 
trimmers will be located just 
ahead of a conveyorized horizon- 
tal leveling and splitting machine. 
The conveyor of this splitter pro- 
vides the take-away conveyor for 
the side trimmers. 

If the end product forms hap- 
pen to be unfabricated blocks and 
are, for example, to be used for 
furniture cushions, it would be 


desirable to foam the material to 


a width which would be a mul- 
tiple of the finished product and 
yet within the limitations of. the 
foaming equipment. In such a 
additional vertical saws 
could be installed on the fabrica- 
tion line to slit the blocks into 
various widths during the same 
cutting cycle in which the side 
trimming is being done. By side 
trimming and slitting, 
width blocks can be 
most economically. 


case, 


uniform 
produced 


Narrow sections of idler con- 
veyor, easily removed and in- 
stalled, are necessary between the 
feed-in and take-away conveyors. 
Special blade guides are required 
to keep the material from con- 
tacting only the leading edge of 
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the knife; blade sharpeners are 
desirable on these saws to offset 
the dulling action caused by the 
top skin on the block of foam. 

The ribbons of foam then con- 
tinue on to the conveyor of the 
leveling and splitting machine. 
This machine is essentially a hori- 
zontal band saw which is raised 
and lowered mechanically in re- 
lation to the permanent height of 
the machine’s conveyor belt. 

If the block of urethane foam 
proceeding toward the cutting 
blade is 22 in. high and the knife 
is positioned 20 in. above the con- 
veyor, a 2-in.-thick slab of ure- 
thane will be removed from the 
block. On the first cut, the thick- 
ness being removed will be ir- 
regular due to the unevenness of 
the foam block. This “top trim” 
cut, as it is called, can be made 
during the same cutting cycle as 
the side trimming and slitting op- 
eration. 

A take-away conveyor can be 
provided to carry the “top trim” 
slab away or to wind it into roll 
form. This combination take-away 
conveyor and windup station is 
likewise used to roll material for 
storage, for further handling to 
other phases of fabrication, or for 
shipment to the fabricators. Cuts 
as thin as 46 in. and as thick as 
6 in. can be made on this type of 
splitting machine. Most units are 
furnished with automatic indexing 
mechanisms to set the thickness 
of cut each time the machine 
makes a cutting cycle. The block 
is reversed for each succeeding 
cut. The side trimmers and slit- 
ting saws are rolled out of posi- 
tion once the block has been side 
trimmed and slit. 

To further process the ribbons 
of foam which now, for example, 
would be 4 in. thick by 22 in. wide 
by 3 ft. long, would require cut- 
ting the ribbons into various 
lengths from the 3-ft. dimension. 
These ribbons have been split 
from the top of the block and 
have been conveyed up the take- 
away conveyor of the horizontal 
splitter and now must be returned 
to normal conveyor height. This 
is done by the use of gravity con- 
veyors placed on an incline. 

The ribbons of foam at this 
point can be picked up by an- 
other conveyor and fed to a sta- 
tionary cut-off saw. The length 


measurement can be made by an 
adjustable stop against which the 
material is indexed, or indexing 
can be done automatically by a 
feeding mechanism. 

An optional layout for this type 
of line is to first horizontally split 
to thickness, then further fabri- 
cate the block into cushions, by 
placing the side trimmers, slitters, 
and cut-off saw at the output end 
of the conveyorized slab cutter. 

Still another approach is to 
set up two separate lines. One 
line consists of side trimmers and 
the horizontal leveler and splitter. 
The advantage of this method is 
that splitting can be accomplished 
at speeds of 100 f.p.m., whereas the 
other set-up is limited by the 
productive rate of the stationary 
cut-off saw which, in turn, is 
regulated by the size requirement 
of the piece to be cut off. 

The second line would consist 
of the side trimmers, slitters, au- 
tomatic feeding mechanism, and 
stationary cut-off saw. This gives 
the splitting equipment the flexi- 
bility of continuing to produce 
other required material such as 
trimming blocks, splitting roll 
stock for die cutting, or splitting 
sheet stock for other fabricating 
requirements. One disadvantage is 
the creation of a second storage 
point and some additional han- 
dling. 

There are several other line ar- 
rangements which have definite 
productive advantages, depending 
upon the particular industry or 
field the producer has chosen to 
service. 


Fabricating foam stock 

Most urethane producers prefer 
to sell either trimmed or un- 
trimmed blocks (leveled top and 
bottom and sides) to distributors 
or fabricators who, in turn, will 
further cut the material into 
shapes and sizes demanded by 
their customers. This allows the 
foam producer to ship a greater 
volume of material, since he is 
not bogged down with fabrication 
requirements. 

This, then, makes it necessary 
for the fabricator to purchase 
equipment which will cut and 
shape the material to his custom- 
er’s requirements. This has put a 
demand on fabricating machinery 
manufacturers to produce equip- 
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ment with a reasonable produc- 
tive output at a relatively low 
cost. 

Splitting: For the purpose of 
splitting blocks into various 
thicknesses, table-type leveling 
and splitting machines are avail- 
able. One machine of this type 
has a horizontally movable table 
84 in. wide by 110 in. long. The 
table is manually rolled back and 
forth under the horizontal cut- 
ting head. Equipment of this type 
has been designed so that auto- 
matic indexing, power driven 
table, and blade sharpeners can 
be added to the machine as the 
owner’s plant requirements grow. 
A machine like this will handle 
blocks of foam up to 30 in. thick. 

Vertical cuts: For making ver- 
tical cuts, vertical band saws are 
available. They employ a hori- 
zontal rolling table which carries 
material through the blade. An 
adjustable stop, which projects 
above the table at right angles, 
measures the amount of material 
to be trimmed off the block. Such 
saws must be capable of process- 
ing material up to 24 in. thick 
and slabs as large as 80 in. wide 
by 12 ft. long. 

Angular cuts: If angular cuts 
are required, jigs can be built to 
hold the block in a tilted position 
as it is pushed through the saw. 
If a great variety of angle cuts 
are required in small quantities, 
a saw with a tilting blade is avail- 
able. 

Die cutting: Odd-shaped ure- 
thane parts can usually be die 
cut. Items such as gaskets, cush- 
ions up to 3 in. thick, insulation 
pads, automobile parts, and other 
similar products are most effi- 
ciently cut on steel rule dies, 
which consist of thin-edge steel 
blades bent to shape and inserted 
in die-grade plywood. There are 
numerous ways of applying the 
cutting pressure to the dies in or- 
der to get the desired cut. One 
of the most efficient ways is to 
use a hardened roller die cutter 
with a vertical die handler. This 
method of die cutting produces a 
clean cut with true vertical edges. 
It first compresses the stock (by 
pushing the die into the material) 
and then continues to compress it 
to approximately 75% of its origi- 
nal thickness. The die cutter’s 
steel roll then passes over the 


back of the die and forces the 
cutting edges through the foam 
and against a steel plate. Other 
devices for low volume die cutting 
include clicking machines, beam 
presses, and punch presses. Mate- 
rials can be fed into these ma- 
chines in sheet or roll form. One 
of the most highly versatile means 
of feeding roll stock is by use of 
a pinch bar feeding mechanism 
which clamps the material to a 
conveyor belt and pushes it into 
the cutting position. This de- 
creases the chances of stretching 
the material and causing off-size 
die cut parts. 

Crowned cushions: In the fur- 
niture manufacturing field, ure- 
thane has been and is giving 
natural foam latex plenty of com- 
petition. However, one of the re- 
quirements placed upon urethane 
fabricators has been to furnish a 
crowned cushion. Foam rubber 
can easily be molded to the de- 
sired shape. Molding urethane to 
a desired shape is a much more 
difficult task and as a result me- 
chanical methods are being used 
to produce shaped urethane cush- 
ions. Some fabricators are buffing 
the contour on each edge of the 
cushion by use of contoured wire 
wheels or abrasive coated wheels. 
One type of equipment will cut 
the crown onto the edge of a rec- 
tangular cushion in approximately 
one minute. 

Buffing: Buffing can produce as 
high as three cushions per minute 
depending upon the amount of 
material to be removed. However, 
there are many drawbacks to this 
method of contouring. One is the 
dust produced by the buffing and 
another is the problem of holding 
the material securely as it passes 
through the buffing chamber. 
Urethane, being a flexible mate- 
rial, tends to grab and be thrown 
out of the machine. Also, buffing 
proves to be a slow method when 
considerable material must be re- 
moved. 

Contour Cutting: For odd- 
shaped cushions and pads, such as 
half round and pie sections, a con- 
tour cutter has been developed. 
It will cut to shape and contour 
an average size urethane automo- 
tive seat topper 24 in. wide by 64 
in. long in less than 14 seconds. 
Practically any contour can be 
developed. A wide range of shapes 
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can be cut with inexpensive tem- 
plates. 

Gang cutting: One of the latest 
means of fabricating urethane 
foam economically is with gang 
cutting equipment. For example, 
if a customer’s requirement was 
for 1 in. by 1 in. by 8 ft. strips, 
a gang cutter could cut 144 strips 
simultaneously from a_ block 
trimmed to 12 in. by 12 in. by 8 
feet. Gang cutting eliminates the 
more costly band sawing opera- 
tions and also offers a high degree 
of cutting accuracy. Strips of 
various lengths and as small as 
Y% by % in. can be cut in one 
pass through the machine from a 
12 by 12 in. foam log. A gang 
cutter with a capacity of 24 by 
30 in. is also available. Blocks up 
to 20 ft. long can be processed on 
this equipment if idler conveyors 
are positioned at each end of the 
machine’s power driven conveyor 
sections. 


Rigid foams 


The demand for fabricating 
equipment to process rigid foams 
has increased to the point where 
it has become necessary to design 
a machine capable of slabbing the 
material into various gage sheets 
from the large foamed block. 
Rigid slabbers are now available 
which will automatically cut the 
material into the desired slab 
thicknesses. A power driven re- 
ciprocating table 50 in. wide by 
146 in. long carries the material 
through the cutting blade. 

The blade is raised and lowered 
by a pneumatic and mechanical 
indexing mechanism. The rigid 
slabber will handle blocks up to 
24 in. thick and will cut gages 
from % to 8 inches. One of the 
features of this new machine is 
its high-speed indexing mecha- 
nism. In the rigid foam fieid the 
demand of sizes lay in the range 
from 1 to 4 in. in thickness, On 
the rigid slabber, after each pass 
through the cutting blade, the 
block must be returned to the 
start position at twice the cutting 
rate, while the cutting head low- 
ers for the next succeeding cut. 
This new high-speed indexing 
mechanism positions the head at 
a rate of 48 in. per minute. 

The cutting is done by a band 
saw blade. Various types of rigid 
foam require different gage blades 
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with variable tooth designs. The 
speed at which the blade travels 
in f.p.m. is quite critical and 
therefore a variable speed drive 
on the cutting blade is desirable. 
Various densities of foam re- 
quire a different speed and feed 


rate. For example, polystyrene 
foam has been cut on the rigid 
slabber at the rate of 10 f.p.m. 
with a blade speed of 7000 f.p.m. 
A 2-lb. density urethane foam is 
cut with a blade speed of 9000 
f.p.m. and a feed rate of 45 f.p.m. 


EQUIPMENT FOR LOADING AND DRYING 


The problem of getting material 
from the warehouse to injection 
molding machines by an eco- 
nomic method will always be 
somewhat of a problem for in- 
jection molders. Unless the in- 
jection molder can set up for 
extremely long runs of the same 
kinds of materials he is rather 
limited in his consideration of 
expensive automatic handling 
equipment. His choice is almost 
limited to trucking the bags or 
drums to the molding area. 

Automatic pneumatic convey- 
ing of materials is, of course, not 
new and, as mentioned above, its 
use has been rather limited. 
Pneumatic systems are efficient 
and can handle large quantities 
of materials quickly. Cleaning, 
of course, can be a tremendous 
problem and there is always the 
possibility of plugging and clog- 
ging which could be disastrous 
in a highly integrated production 
set-up. Alternate methods of 
temporary feeding must be pro- 
vided to take care of such an 
emergency. A system of screw 
loading could’ probably be 
worked out, but again, for an 
injection molder this system will 
prove expensive and the ques- 
tion of practicality would still be 
there. 

For the average injection 
molder a well-planned method 
of handling drums and bags by 
means of a trucking system is 
probably the most practical. It 
has the advantage of being very 
flexible, simple, and the least ex- 
pensive. 


Drying equipment 

The need for drying material 
in injection molding depends on 
the material. Hygroscopic mate- 
rials tend to absorb moisture and 
if allowed to do so become a 
problem; a long period of drying 
might be required to remove the 
*Thoreson-McCosh, Inc., Detroit, Mich. 
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accumulated moisture. Proper 
handling of hygroscopic mate- 
rials can help considerably to 
alleviate the difficulties. Ovens 
and hopper-dryers are the most 
popular equipment for drying of 
plastic materials. Ovens are gen- 
erally used where large batches 
requiring a long drying period 
are necessary. Hopper-dryers 
are more flexible and eliminate 
rehandling of the material and, 
of course, require less floor 
space. 

A great deal has been said 
about dehumidification and the 
drying of the air used on both 
ovens and hopper-dryers when 
handling extremely hygroscopic 
materials. This introduces an- 
other complication and its need 
should be evaluated carefully. 
Many molders are today suc- 
cessfully running hygroscopic 
materials without using air de- 
humidifiers with their drying 
equipment. 

Since it may be needed, how- 
ever, the oven or hopper-dryer 
being considered should there- 
fore be designed so that de- 
humidification equipment can be 
added later. A simple compressor 
type of dehumidifier will, in 
practically all cases, provide air 
dry enough to use in most in- 
jection molding jobs (eg., ny- 
lon). For the few jobs requiring 
dryer air, a chemical type of de- 
humidifier must be used which 
entails a fairly complicated in- 
stallation. Unless air dehumidi- 
fication is absolutely required, it 
should be avoided as an unnec- 
essary complication and expense. 

With non-hygroscopic mate- 
rials which are easy to dry, the 
introduction of heated air will 
insure driving off any surface 
moisture. When hopper-dryers 
are used, the temperature of the 
feed can be thermostatically con- 
trolled and is essentially constant, 
eliminating a variable and facili- 


Flexibility of speed and feed rate 
in equipment for rigid foam fab- 
ricating is a must. 

The cut-off saws, side trimmers, 
and deep throat saws described 
earlier can also be used for cutting 
rigid foam to required sizes. 
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tating control of the injection cyl- 
inder temperature and lowering 
the heater band input require- 
ment. Preheated material then 
always enters the injection cham- 
ber at a preset temperature re- 
gardless of variation in room or 
storage temperature. 


Vacuum hoppers 


Vacuum hoppers have been de- 
signed but as yet have not been 
evaluated for injection machines. 
Some evaluation has been made 
on extruders with excellent re- 
sults. Vacuum hoppers on extrud- 
ers are not only used for drying 
and preheating, but also to re- 
move occluded air in the material 
feed. It is not known whether 
vacuum hoppers would result in 
any benefits when used on injec- 
tion machines. However, the idea 
is being explored in the injection 
molding field and if it shows 
promise in this field, will be of- 
fered to the injection molder. 


Loading material 


The loading of material at the 
machine can be done in several 
different ways. The original 
method was getting up on a plat- 
form or ladder with a bag or 
scoop of material; however, this 
has been largely abandoned. 
Pneumatic loaders using shop air 
are in general use. Their initial 
cost is low and they can handle 
most granular plastic materials. 
They are designed to load such 
material directly from a drum or 
other container, lift and convey 
the material to the hopper, and 
discharge it at that point, auto- 
matically shutting off when the 
hopper is full. A disadvantage lies 
in the use of dirty shop air with 
the possibility of contaminating 
the material with the dirt from 
the shop air lines. Their use, of 
course, requires an adequate air 
supply and the added cost of a 
compressed air generator. 
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Screw loaders are also on the 
market and have an advantage 
over pneumatic loaders in that 
they do not use compressed air 
and also can handle fine powders. 
The material, of course, has to be 
loaded into a bin from which it is 
fed into the machine hopper. 

Self-contained motor driven 
pneumatic loaders are also avail- 
able and operate from a small, 
low-pressure air blower. These 
can be combined with thermostat- 
ically controlled heating units and 
result in a combination loader 
and dryer. This type of loader has 
a bin from which the material is 


conveyed up into the machine 
hopper and is entirely automatic 
in its feeding. It has the advantage 
of being entirely self-contained 
and is not dependent on a shop 
compressed-air line. A completely 
self-contained combination dryer 
and loader unit has great flexi- 
bility and should prove to be very 
popular in the injection molding 
field. The idea has considerable 
merit because it combines two 
operations, drying and heating, 
with loading. 

At all times, the basic functions 
of loading, drying, and heating in 
the average injection molding 


EQUIPMENT FOR GRANULATING* 


Scrap thermoplastic material— 
gates, runners, sprues, and rejects 
—can be salvaged for re-use in 
most injection molding and extru- 
sion plants. Efficient grinders or 
granulating machines make such 
salvage especially attractive in 
cases where the weight of the 
scrap may be even greater than 
that of the finished plastic part. 
There are two general methods 
of employing granulators: 1) be- 
side-the-press and 2) in a central 
grinding room. Beside-the-press 
installations make possible imme- 
diate regranulation of scrap, thus 
saving storage space and extra 
*Based on information supplied by Charles W. 


Ball, sec’y and treas., Ball & Jewell, Inc., 
Brooklyn, N. Y 


handling. Also, the salvaged ma- 
terial can be returned at once to 
the injection machine or extruder 
hopper by means of an automatic 
conveying and loading device with 
which some types of grinders are 
equipped. Such automatic set-ups 
can also be obtained to proportion 
and mix the reground scrap with 
virgin material. In addition, by the 
use of separate grinders, different 
materials or colors of materials 
can be reground without danger 
of contamination. 

Central grinding rooms usually 
are equipped with larger granula- 
tors for handling bulk accumula- 
tions of scrap. While this system 
is preferred by many molders, it 


shop should be kept carefully in 
mind. Except in cases where ex- 
tremely long runs can be made 
without material change, use of 
automatic equipment is limited. In 
general, the equipment to consider 
must be flexible, versatile, and 
simple . . . and as foolproof as 
possible. 

The manufacturers of loading 
and drying equipment can usually 
come up with suitable equipment 
to solve any individual problem 
after a study of any particular sit- 
uation, and should be consulted 
for their recommendations before 
major descisions are made. 


is obvious that it requires more 
handling of the scrap and presents 
problems of sorting and guarding 
against contamination. 

The requirements for grinding 
equipment will vary, depending 
upon the type of plastics materials 
used and the size and weight of 
the scrap material to be reground. 
Such details as thickness of ma- 
terials, over-all sizes of pieces to 
be ground, and capacity required 
will, of course, influence the 
choice of a suitable grinder. Many 
types and models of plastic granu- 
lators are available on the market 
today, and thorough investigation 
of all makes of machines is recom- 
mended before reaching a decision. 


EQUIPMENT FOR COOLING WATER CONSERVATION* 


The cooling operation in plastics 
processing—injection molding, ex- 
trusion, embossing, coating, vac- 
uum forming, etc.—is an important 
function that can increase pro- 
duction, improve quality, and re- 
sult in a reduction of rejects. 
There are several types of cooling 
units available, at least one of 
which is based on the use of re- 
circulating water to cut cooling 
water costs drastically. 

In a typical installation, the 
process water is reclaimed and 
recooled by being recirculated 
through an_ evaporative type 
cooler. The reclaimed water is 
pumped to the top of the unit 
where it flows by gravity over 
baffles. It is cooled by blowers 


*Based on data supplied by nm Refrigerat- 
ing Engineers, Inc., Lincoln Park, N. J. 


which draw air through the baf- 
fle openings, and is then pumped 
back to the process equipment and 
recirculated. 

A unit of this type can be used 
where summer process tempera- 
tures of 85° F. are satisfactory. 
Where lower temperature cooling 
is required, in addition to the 
water savings effected by recir- 
culating units, the recirculating 
units can be used in series with 
a special refrigeration chilling 
unit that will lower the tempera- 
ture of the water from 85 to 40° F. 
before it is passed through the 
equipment to be cooled. 

Water used direct from a city 
supply and discharged to the 
sewer is expensive; the overall 
cost can be reduced greatly with 
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recirculating units of this type; 
it is estimated that the units can 
save up to 95% of water consump- 
tion. A slight loss occurs due to 
evaporation, windage, and a small 
overflow to keep the water clean. 

It is also claimed that, as a 
temperature control device, the 
recirculating and chilling units 
can result in an increase of from 
10 to 30% in plant efficiency. One 
molder claims an increase in plant 
efficiency of 30% and an increase 
in cycles of 32% with the installa- 
tion of the recirculating units. 
Another manufacturer who turns 
out calendered vinyl at the rate 
of 35 to 65 ft./min. reported an 
increase up to 75 ft./min. with the 
installation of a cooling unit on 
the calendering roll. 
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EQUIPMENT FOR MOLD MAKING 


Jn recent years there have been 
some definite trends in the mak- 
ing of injection molds for plastics 
that have directly affected the 
equipment required for mold 
making. A few of the more sig- 
nificant of these trends may be 
summarized as follows: 

1) The increased use of pre- 
hardened steels. 

2) The advent of new processes 
for producing cavities and the 
wider use of various processes 
other than conventional machin- 
ing. 

3) The widespread acceptance 
and use of standard mold base 
assemblies and mold plates in a 
semi-finished or finished ground 
condition. 

4) The trend away from the 
“knee-and-column” type of mill- 
ing machine in favor of the more 
sturdy, “solid base” type of ma- 
chine. 

Since each of these trends and 
processes still has its own specific 
limitations, the need for many of 
the conventional types of equip- 
ment used in the past still remains. 

Types of equipment used in 
producing mold cavities will be 
outlined in this article. 

Some processes, such as “hob- 
bing,” can be and are being used 
by the mold-maker in his own 
shop; however, much of it is being 
done by companies specializing in 
these services. Other processes, 
such as the Shaw process, are still 
restricted to use by those organi- 
zations which have made a com- 
plete study of them. 


Basic equipment 


hack-saw is the 
most commonly used machine for 
rough “sizing” bar stock before 
machining. This type of saw uses 
a heavy, high-speed steel blade 
and can cut through even the 
tough, alloy steels. 

Band saws are important for 
rough stock removal when con- 
tours or through pockets are re- 
quired. 


The power 


The abrasive cut-off machine is 
useful for cutting small quantities 
of rods or bars with accuracy and 


* Detroit Mold Engineering Co., 6686 E 
McNichols Rd., Detroit 12, Mich 
References were prepared by the editors 
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high speed. This type of machine 
uses a rubber-bonded abrasive 
wheel at extremely high speeds. 

Acetylene torches are often 
used for rough-cutting soft ma- 
chine steel and are especially use- 
ful for cutting irregular shapes. 

The shaper and planer are used 
for forming plane surfaces, such 
as in squaring-up mold plates and 
for heavy stock removal on cavity 
blocks. 

The single-spindle vertical drill 
press is the most common piece 
of equipment required for drilling 
holes in mold plates or component 
parts. They range from _ small, 
very sensitive models to units 
that will drill 3-in. diameter holes 
and larger. 

The radial drill press is espe- 
cially useful for large work, since 
it is unnecessary to move the 
heavy block in order to drill sev- 
eral holes in the same surface of 
the piece. It is also used for 
roughing out large circular cut- 
outs and for drilling water or 
steam lines. Horizontal drill 
presses are also useful for drilling 
extra-long water or steam lines. 

The lathe most commonly used 
in mold-making is the engine 
lathe, with special attachments 
that classify it as a “toolmakers’ 
lathe.” It is used widely in mold 
shops and is indispensable for 
forming pieces having circular 
cross-sections. Some of the at- 





Vertical milling machine of the 


“knee and column” design is 


equipped with swivel head 





By L. J. MORRISON* and FRANK S. MARRA* 


tachments available for lathes are 
internal and external grinders, 
milling attachments, special hold- 
ers, and chucks. 

Grinding machines: There are 
many types of grinders designed 
for various purposes. 

Vertical rotary surface grind- 
ers, rugged and rigid, are used 
principally for preparing flat 
stock for subsequent fabricating 
operations. 

Reciprocating surface grinders, 
also used for flat stock, hold the 
work magnetically to the table 
while it is made smooth and par- 
allel after shaping and harden- 
ing. 

Jig grinders 


eliminate make- 
shift methods of correcting holes 
after hardening. They do away 
with dowel gages and end blocks, 
because the hole location is ob- 
through 
guide 


tained 
ened 


accurate, hard- 
screws, and thus 





Vertical milling machine of the 
“bed"’ type with power feed du- 
plicator. (Cincinnati Milling) 


makes any additional corrections 
unnecessary. 

Cutter grinders: In precision 
milling, duplicating, or engraving 
work, cutters must be reground 
as often as 20 times per day to 
ensure accuracy. Cutter grinders, 
designed for such _ sharpening 
operations, are provided with 
graduated dials and highly accu- 
rate adjustments. 

A pedestal or bench grinder, 
consisting principally of a motor 
with a grinding wheel mounted 
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on each end of its shaft, is re- 
quired equipment for sharpening 
small tools. 


Finishing 
Preparatory and finishing op- 
erations on molds are accom- 


plished with a variety of auxiliary 
bench Two of the 


most used 


equipment. 
commonly items in 


mold shops filing machines 
and electric or air-operated hand 
The 


abrasive 


are 


grinders. hand grinders 
both “mounted wheels” 
and carbide cutters. The hand fin- 
ishing operations are with 


use 


done 





Rotary 


head 
the two-dimensional type. 
Kearney & Trecker) 


vertical mill of 


(Photo, 


“riffle” files, abrasive sticks, lap- 
ping sticks, bristle 
felt bobs. These 
operations are 
powders, lapping compound, and 
diamond compound on hardened 
cavities to bring them to a high 
luster. 


brushes, and 
hand-polishing 
used with abrasive 


Milling machines 

The piece of equipment that is 
most characteristic of a_ plastic 
mold making shop is the milling 
machine. The type 
monly used, and often 
as the “workhorse,” 
tical milling machine. 


most com- 
referred 
is the ver- 
There are 
two basic types of vertical mills: 
the “knee-and-column” 
the “bed-type.” 
basic 


type and 
Each of these two 
types has its advantages. 

The relatively lighter machines 
are usually of the “knee-and- 
column” design. This type offers 
the facility of being able to raise 
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Your fast way of pre-determining the 


weathering qualities of a Plastic is in 
the ATLAS WEATHER-OMETER 


Test for resistance to sunlight, moisture, and 
thermal shock. 

Results are accurate and reliable and can be 
reproduced precisely over and over again. 
The Weather-Ometer furnishes a yard stick 
to measure the improved quality of a plastic 
in development and to main- 
tain a standard of quality in 
production, 

Automatic control of light, 
moisture, and temperature, 
can be set for repeating cycles 
according to the test program 
selected. A year of destructive 
weathering can be reduced to 
a few weeks of testing in the 
Weather-Ometer. 













Write for technical information and recom- 
mendations for your particular problem. 
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® Speci the Profit-Making 
100% Automatic 


THERMOLATOR’ 


For Temperature Control in Molds, Rollers, = 
Vacuum Forming Molds, Extrusion Process 


e The ONLY Fully Automatic Mold 
Temperature Controller 


® Portable, or Permanent Instal- 
lation Remote Controlled 


@ Optional Capacities to Your Re- 
= quirements .. . 


PU 


HUUAAUL LIU 


, 





Press Size Pump Size Motor Size 
= 2-16 oz. lO0 gpm @ 28 psi % HP 
16-32 oz. 20 gpm @ 28 psi % HP 
32-60 oz. 2gpm@ 42psi 1% HP 
60-200 oz. 30gpm @ 70 psi 3 HP 
200-300 oz. 40 gpm @100 psi > BP 


Heating Capacities 444 to 12 KW 


Write for Descriptive Folder 


INDUSTRIAL MFG. 
CORP. 


31 E. Georgia St. Indianapolis 4, Ind. 
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SLITTING 





REWINDING 


Revolutionary new concept for slitting rolls of material from 
4 mil and up into various widths _— REWINDING 





SINGLE KNIFE PLASTIC FILM CUTTER 
Model No. 360-V4 





THIS IS NO DREAM! 


IMAGINE — Trimming or cutting a roll without worrying about web 
tensions, variable rewinds, hard spots, soft spots, and gauge 
variations! ; 

IMAGINE — A finished roll absolutely flat at its edges! 

IMAGINE — Trimming a roll in less than 5 MINUTES! 

IMAGINE — A machine that requires no experience whatsoever to operate! 

IMAGINE -— Salvaging all your present material which you cannot 
rewind! 


IMAGINE — Trimming off as little as a scant 1/16” 


— All the above is possible with the JUDELSHON +#360-V4 
SINGLE KNIFE CUTTER, presently in use by leading manufacturers. A tried 
and proven machine at a fraction of the cost of present conventional equipment. 


FOR: + Polyethylene + Cast Polyethylene + Polypropylene * Polyvinylchloride 
PVC metallic films * Polystyrene * Mylar * Nylon * Thermoplastic 
films «+ Cellophane * Poly coated cellophane « Acetates * Rigid plastics * Paper 


Oscar Re Judeishon inc. 


148 GREENE STREET, NEW YORK CITY 12 © WO 6-1030 
Forty Different Judelshon Machines Are Keyed for Your Every Need 
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and lower the table. This feature 
enables a wider range of work 
piece height to be used. 

The “bed-type” has gained 
popularity in recent years due to 
its rigidity. This rigidity in the 
table of the machine has become 
more important due to the in- 
creased use of prehardened steels 
and the added forces required. 


Vertical milling 


In its simplest form, the verti- 
cal milling machine has a hand 
feed on the transverse, longitudi- 
nal, and vertical table movements 
as well as on the spindle move- 
ment. The larger and more pow- 
erful equipment invariably have 
power feeds on all table move- 
ments. The more modern types of 
milling equipment are becoming 
increasingly important to the 
mold shop. The later models of 
milling equipment are not only 
built sturdier and with greater 
precision, but they will do more 
complex jobs with greater ease 
and in less time than many of the 
older mills still in use today. 

The rotary-head-type vertical 
mill readily machines any profile 
that can be drawn with a com- 
bination of straight edge, compass, 
and protractor, with power feed 
on the table and spindle. 


Duplicators 

For duplicating from a master 
of the proposed cavity, there is 
a variety of special equipment 
that can be attached to standard 
milling machines. These attach- 
ments are quite satisfactory but 
they usually require hand feed on 
the table and spindle movements. 
Machines designed expressly for 
duplicating and having power 
feeds are also available. These 
machines are available with mul- 
tiple spindles as well as single 
spindle arrangements. In ma- 
chines incorporating the use of a 
horizontal spindle, chips fall clear 
of the cutter. 

Duplicators that have a “re- 
verse image” attachment, i.e., will 
cut either a right- or left-hand 
cavity from the same master, are 
available. They can also cut as 
many as four cavities simultane- 
ously from one master. 

Pantographs are a_ modified 
form of milling machine in which 
the tracer is guided manually 
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with the 






all-purpose 


PYRO ow, 


SURFACE 
PYROMETER 


Quick-acting, portable, with 
easy-to-read 4-34” dial. Rugged- 
ly constructed, with 1% meter 
accuracy. Available in five 
Standard temperature ranges 
for all plant and laboratory 
applications. 


Send for FREE catalog No. 168. 


PYROMETE® 


INSTRUMENT 
CO., INC. 


BERGENFIELD 11, NEW JERSEY 
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Automatic duplicator with multiple 


spindles and “reverse image’ 
feature. See description in text on 
p. 1124. (Photo, Cosa Corp.) 


over a template, in the case of a 
two-dimensional machine, or over 
a master in the case of the three- 
dimensional types. The tracer is 
“linked” to the spindle by a panto- 
graphic linkage that enables the 
movement of the tracer to be ac- 
curately duplicated by the cutter. 
These machines can be set so that 
an enlarged master or model can 
be used with the tracer and a 
proportional reduction in cutter 
travel is obtained. This feature 
enables small details to be more 
truly reproduced in an enlarged 
template, thereby imparting 
closer adherence to detail in the 
finished cavity. 


Jig borers 

A jig borer is actually a com- 
bination drill press and vertical 
milling machine. It allows locating 
and spacing of holes with extreme 
accuracy and is used for laying 
out the cavities of the mold. 


Hobbing 


Hobbing is one of the best 
methods for insuring uniformity 
and economy in production of 
multiple-cavity molds and should 
be of great interest to all molders 
and mold-makers. Hobbing presses 
have increased in capacity from 
approximately 50 to 3000 tons and 
even more. A hobbing press is 
basically a hydraulic press that is 
more sturdily built than ordinary 
presses because it has to deliver 
more concentrated force. Be- 
tween its two platens is placed 
the mold blank, on top of which is 
placed the hob. To support the 
soft mold blank and keep it from 








USE LESS POWER TO 
PRODUCE UNIFORM PELLETS 
WITH “GIANT” CUTTERS 


s 


~ 
Nl, 








800 SERIES - for laboratory use 


Taylor-Stiles “‘Giant’’ Pelletizers are 
engineered to produce even-sized pellets 
continuously, hour after hour, day 
after day. You get no fines or longs, no 
dust problem and a better end product 
at less cost to you. 


“Giant” Pelletizers with shear cutting 
action require less power because the 
maximum force is applied at the cutting 
point. Positively controlled feed and 
vari-speed motor allow instant change 
in pellet size if desired. Circular knife 
assembly can be detached easily for 
cutting rods. 

Your production requirements can be 
matched with the wide range of models 
and sizes available. Illustrated above 
are the #200, #700, and #800 series. 
Perhaps one of these would fit your 
needs exactly. In many cases, variance 
in products, production requirements, 
etc., require certain adaptations in 
standard models. ‘Taylor-Stiles is al- 
ways happy to work with you in de- 
veloping a model to suit your exact 
requirements. America’s most im- 
portant producers of plastic stock in 
rolled and extruded form today use 
Taylor-Stiles Pelletizers. 


FREE— SAMPLE CUTTING SERVICE — 
ASK FOR DETAILS 


TAYLOR, STILES 
& COMPANY 


RIEGELSVILLE, NEW JERSEY 
Phone: WYman 3-7191 
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Both a 


guided by a 
pencil-drawn curve 






and a 


RECORDING 
CONTROLLER 


which superimposes a 
record of actual process 
performance and applies 
corrective control when 
performance deviates 
from the plotted program 








PREKORDER 


TRADE-MAR? 


brings new flexibility to the automation 
of industrial process with closed-loop 


control 

1. Pencil Programming—No cams to 
cut 

2. Superimposed Recording PreKord- 


er's permanent record of process per- 
formance on a program chart overlay 
permits continuous visual compari- 
son of record and chart 

3. Programmed Limits —To trigger alarm 
or shut-down circuits in case of proc- 
ess malfunction, just pencil allow- 
able operating limits on the record- 
ing chart 

4. Programmed Gain— Varying the space 
between pencilled program lines va- 
ries the proportional control band or 
system gain. 


Typical PreKorder ap- 
plications are in pro- 
gramming temperature, 
pressure, power, load, 
flow, position, and oth- 
er process variables 
Both round and strip- 
chart models are avail- 
able 





me ZK RESEARCH 
y ™ INC ORPORATEO 
Write Dept. MP, Box 6164, Minneapolis 24, Minn. 
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spreading diametrically away 
from the hob while being formed, 
a hardened chase or hobbing ring 
is used. The ring is not necessar- 
ily round; it may be rectangular 
in shape. 

On one-push impressions, the 
and location of relief is 
important, but it is on those im- 
pressions requiring two or more 
squeezes that the hobber’s skill 
and experience, and the suitability 
of the hobbing press, really come 
into play. It takes only a few mis- 


amount 


guided seconds in a_ hydraulic 
press to ruin a hob on which 
many hours and many dollars 


have been spent. When hobbing 
is being considered it is wise to 
consult a good hobber before mak- 
ing either hobs or blanks. 


Pressure cast cavities 


‘A modification of the hobbing 
process is used to pressure-cast 
high-fidelity cavities from beryl- 
lium copper alloy. The combina- 
tion of strength, although not as 
high as steel, and thermal conduc- 
tivity make it an ideal alloy for 
mold cavities. Subsequent heat 
treatment can bring the hardness 
up to as high as 48 Rockwell C. 


Shaw process 
The Shaw process is a patented 


available licensed 
firms having a licensing arrange- 


process, from 
ment. This process involves pre- 
cision-casting of all  castable 
metals, including steel, into cavi- 
ties and cores, hobs, and inserts. 
By so doing, costly machining or 
engraving operations are avoided. 

Castings up to 10 lb. have been 
most typical of production on 
present equipment, but larger 
ones have been made. Wall sec- 


tions as thin as ‘46 in. can be 
readily provided. 
Cast steel cavities and cores 


are usually provided in the an- 
nealed condition (Rockwell C 
15/20). After subsequent ma- 
chining for ejector pin holes, etc., 
the usual procedure is to harden 
and polish the cavity to the speci- 
fied requirements. 


Electroformed cavities 


In one respect, electroforming 
resembles casting or hobbing, in 
that the metal is formed against 
another part. In _ electroforming, 
however, this “master” is not sub- 





SPRAY IT | 


with the 
PETERSON 


TWIN TIPPED 


SPRAY GUN 





manually triggered 
light-weight steel body, 
chrome finished fingertip fan 

and volume control 


The twin tipped Peterson Gun is spe- 
cifically designed and developed for the 
spraying of two component catalyzed 
materials. Widely proven and accepted by 
plastics users throughout the world. 


Two OPTIONAL ATTACHMENTS AVAILABLE, 


1. THE PETERSON 
GLASS HOG: 
Light-weight, air 

driven. Glass 
roving breaker 
has variable 
adjustments and 
quick change 
hub for varying 
fibre lengths. 
Available with 
or without 
automatic 
deposit timer. 






2. CHROM-O-LITE PUMPING UNIT: 
Chrom-O-Lite Bulk Resin Distribution Sys- 
tems... Central Pumping Systems, Booms, 
Pipe Lines. 
ifs. 4, : n 
SN S.2! . 
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Write for complete information and price list. 


Peterson Products 


1325 Old County Road Belmont, Calif. 
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ject to stress or heat. The electro- 
forming operation takes place in 
a chemical bath at a temperature 
that is barely warm to the touch. 

The most preferred plastics ma- 
terials for making the master are 
the methacrylates and the ace- 
tates; however, other materials, 
including cast phenolics, nylon, 
styrene, molded phenolics, and 
ureas, can be used. Of the metals 


Single spindle duplicator with 


horizontal spindles. (Photo, Pratt 
& Whitney Corp.) 


adaptable for masters, brass is 
preferred. 

The actual process for produc- 
ing electroformed cavities is as 
follows: The master is placed in 
a chemical bath and connected to 
an electric circuit. The plating 
metal, which is hard nickel, is 
dissolved in the fluid. When the 
electric current is passed through 
such a fluid, the dissolved metal 
is attracted to the cathode, or 
master. There it is deposited, 
molecule by molecule, covering 
every detail of the master. When 
this layer becomes about 2 in. 
thick, the original cathode is re- 
moved and we have the electro- 
formed part remaining. 

This layer of hard nickel has a 
hardness of 45 to 50 Rockwell C 
and has excellent elongation and 
tensile qualities. For reasons of 
time and economy, a _ sufficient 
mass of copper, with a hardness 
of 220 Brinell, is electroformed on 
top of the nickel layer. The thick- 
ness is such that the resultant mass 
can be machined to any geometric 
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PLASTICS? 


From 65 years of experience in 
processing industry equipment, our 
staff met the challenge of pro- 
viding a system for feeding, pre- 
forming and sizing fibre reinforced 
plastics and other thermosetting 


materials. 


Pretesting the problem in our 
experimental department (as we 
prefer to do as a basis of reliable 
machine applications) Bonnot 
evolved a low-cost system which 
pays the user a very handsome 
return on a really modest invest- 


ment. Outstanding features worth 


your study are listed ot the right: 


SPECIAL MACHINERY DIVISION 


THE 


BONNOT 


COMPANY 


CANTON 2, OHIO 





AMAZING 
ADVANCES 
ACHIEVED 


THRU 


BONNOT’S 


SIMPLIFIED 
SYSTEM 





@ TIRED HANDS REPLACED 
BY CONTINUOUS MACHINE 
METHODS 


@ IRREGULAR WEIGHTS RE- 
PLACED BY ACCURATELY- 
CONTROLLED SIZING 


@ DIVERSITY OF PREFORM 
SHAPES THRU QUICK MACHINE 
CHANGES 


@ CONTINUOUS OR INTERMIT- 
TENT, SINGLE OR MULTIPLE 
DELIVERY 


@ HIGH FIBRE CONTENT ¢ MINI- 
MUM FIBRE DAMAGE 


@ EASY TO FEED + SIMPLE TO 
MAINTAIN 


@ LOW INITIAL COST — LOW 
COST REPLACEMENT — LOW 
DPERATING POWER 


PROVEN IN 
COMMERCIAL USE 
with 

highly-satisfied users 
Tell us your problems and 
requirements as fully as 
you can; we shall promptly 
follow through te see how 
we can best serve you. 
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Important in Plastic Machinery begin with Progressive. 
; If you are looking for the most modern and efficient equipment at 
lowest possible costs, check Progressive for your needs in Spooling Machines, Turret Winders, 
veh ‘Automotic Traveling Cut-Off Saws, Color Proportioners, Anti-Wrinkle Metal Slot Expanders, 

Rigid Pipe Pull-Offs, Automatic Batchers, Film Take up Units, and Slitter and Film Rewinders. 





r AUTOMATIC 
TRAVELING CUT-OFF SAW 


Progressive’s new all automatic heavy duty 
cut-off saw for rigid extrusions offers the 
following features: 4 


1. Travel to 24” 


RIGID PIPE PULL-OFF 


This machine pulls pipe from the die at a 
uniform rate. Six paired rubber covered pull 
rolls and adjustable spring-loaded hold rolls 
distribute tension over a length of pipe. The 
hold down rolls have quick toggle release 
for starting the pipe. The standard unit ac- 
commodates up to 8” O.D.; the roll assembly 
is adjustable for various other diameters. A 
20 to 1 speed range electronic drive powers 
the machine 


Unique pneumatic 

clamping 

mechanism for 

irregular shapes 

Motor to 2 

horsepower 

6. Cutting blade to 
18” diameter 

7. Mobility (Wheels) 


2. Cutting capacity 
to 7” diameter 5 
3. Infinitely variable 
speed of travel to 
synchronize with 
speed of extrusion 


MODEL 117-D+« 
117-€ 







NEW 
SPOOLING 
MACHINE 


These units neatly 
wind extruded strips 
such as shoe welt- 
ing, lacing, tubing 
ond strip gaskets 
onto spools. The 
standard Model 





This is a constant winding machine for plas- 
tics in any size web or roll. Widths up to 
120”. Larger on order. Machines are built 
to your specifications, size and requirements 


handles a 24’ dia- 
meter spool x 12” 
wide. Both machines have an adjustable trav- 





erse for different width extrusions to insure 

even winding. Diometer build-up is compen- 

sated for by doncer rolls which mointain 

constant linear winding speed and uniform 

nm The drive has a speed rarige from 
to |}. 


where specially designed machines are 
needed. Individual clutch controls on each 
spindle. Pneumatically operated tension con- 
trol. Variable speed electronic drive. Two 
spindles. 


shape for insertion into the mold. 

Electroforming has been found 
particularly applicable for com- 
mercial production of deep narrow 
cavities, cavities with intricate de- 
tail or varied surface patterns, 
curved parting lines, and undercut 
sections. 


This process has also found 


acceptance in the field of slush 
casting molds due to the high 
power of the 


throwing copper 





Pantograph of three-dimensional 
type. See description in text, p. 


1114-1115. (Photo, Cosa Corp.) 


bath. This feature enables doll 
body molds to be actually thicker 
in the armpits and crotch than 
they are elsewhere. 


Electrical discharge machining 
This process uses a 
electrode,” 


“master 
which is a male copy 
of the cavity, to electrically “ma- 
chine” the steel cavity into the 
mold. The electrical discharge ma- 
chining process itself is relatively 
fast and automatic; however, 
prior to electrical machining, the 
electrode master must be manu- 
factured. Briefly, the electrode is 


. produced as follows: 
SS 3'2"° DIAMETER ANTI-WRINKLE METAL SLAT EXPANDER The electrode material is first 
heated in a lead melting pot to 
a temperature of approximately 
750° F. It is then ladled into a 
master steel cavity, which has 
been previously heated to 350° F. 
by a_ thermostatically-controlled 
electric hot plate. The master steel 
cavity is set on a 75 ton press ina 
retaining enclosure and the molten 
electrode material is poured into 


This 3%” diameter expander with metal slats is fully 
corrosion-proof. It has bronze slides for high speed and 
high temperature operation. The steel slat expanders 
can be furnished plain, cadmium-plated, chrome-plated 
or with stainless steel slats. This expander also can be 
furnished as a completely stainless steel unit. 


Write for individual bulle 
tins containing complete infor 
mation and our price schedules 


Agents, Territories, open in some areas of U. S. Write giving qualifications 


machine co., inc. 


+ 


198-202- EAST 25th STREET © PATERSON 4, N. J. MU. 4-2660 


Borret & Breen Co, 80 Federal St., Boston 10 
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Precision Industrial 
Weighing Equipment 


_.. types, capacities and 
sensitivities for use in 
production of plastics 





WEIGHING MACHINE—weighs and 
feeds any free-flowing plastic material; 
semi-automatic, capacities from 4 oz. to 
300 Ibs. Also fully automatic, not shown. 





SELECTROL® bag checkweigher—accu- 
racy to 0.1%; speeds to 25 bags per min- 
ute; automatic rejector mechanism, (op- 
tional); designed for installation in pro- 
duction line. 





SHADOGRAPH® - scales—uitra-visible 
accuracy at high speed. Capacities from 
2000 milligrams to 100 Ibs. for produc- 
tion line or laboratory use. 36 models. 
WRITE FOR 

DETAILS ON 


THESE AND 





OTHER MODELS 


THE EXACT WEIGHT SCALE CO. 


926 W. Fifth Ave., COLUMBUS 8, OHIO 
IN CANADA: 5 Six Points Road, Toronto 18, Ont. 


EQUIPMENT FOR MOLD MAKING 





the master cavity. A sustained 
pressure of approximately 500 p.s.i. 
is applied until the metal has solid- 
ified. Shrinkage is about 0.001 
in. /inch. 

The electrode is then machined 
for mounting into the electrical dis- 
charge machine. Prior to mounting 
it is rough etched about 0.015-in. 
undersize and chrome-plated to 
chrome. It is then finish-etched to 
within 0.005-in. of size with hard 
about 0.006-in. undersize and re- 
chromed with an additional 0.004 
in. of hard chrome. 

After the electrode is completed, 
any number of cavities can be re- 
produced from it in the electrical 
discharge machine. From this point 
on, the electrical machining proc- 
ess is automatic; that is, the ma- 
chine will run to a specified depth 
and shut off. 

The electrodes can be used re- 
peatedly and can be rechromed if 
necessary. 


Chromium plating 


Chromium plating gives the plas- 
tics industry the advantages of 
harder surface, less sticking, elimi- 
nation of pitting caused by gases 
of reaction, reduction in breaking- 
in time, high finish of the molded 
parts, and better flow. 

Because of the plating charac- 
teristics of chromium, any defects 
in the mold surface are accent- 
uated. This fact should be given 
serious consideration when setting 
up polishing procedures to assure 
good moldings. 

Molds for such operations as 
vacuum forming, reinforced plas- 
tics molding, thermoplastic sheet 
forming, short-run pressure mold- 
ing, etc., where mold and strength 
durability requirements are low, 
can be produced by spraying mol- 
ten particles of metal onto a master 
until a durable shell of from % to 
%e6 in. has been built up. This is 
accomplished with a special spray 
gun designed to feed metal rod 
through a high temperature flame, 
then blow the molten metal parti- 
cles onto the pattern. 


Atomic hydrogen welding 


Sometimes it is necessary to 
ld up mold parts by the addition 
of metal. A cutter may take out 
more metal than it should, or a 
mold part may be worn or broken 
off in actual use. In order to save 








Model 610-F-00-IM-2 


EXACT WEIGHT 


Precision Plastics 
Weigh Feeder 


© Eliminates or reduces rejects 
@ Saves molding materials 

© Improves quality of product 
@ Speeds molding cycle 


Unattended Operation— ‘Set it and 
forget it." Plunger position control is fully 
automatic; effective with either starve or 
cushion feeding. 


Accuracy—A 1:1 ratio lever system in a 
complete precision scale with over-under 
indication provides extreme accuracy. 
Precision cut-off controls compietely stop 
feed to scale following all vibrations and 
disturbances in the press. 


Simplicity—Clean, functional design 
keeps number of controls to a minimum 
for ease of set-up and operation. 


Dependability—Design of machine is 
backed by 45-years experience in build- 
ing industrial scales. Complete service 
facilities in U. S. and Canada. 


Adjustability—Fine adjustments are 
made by calibrated weights and dual- 
notched, graduated beams. Adjustments 
can be as little as 1/100 oz. or 4 gram. 


Acceptability—Exact Weight Precision 
Weighfeeders are standard equipment on 
some of the world’s best-known molding 
machines. Approximately one thousand 
in use. 


WRITE FOR 
BULLETIN 
3321 


THE EXACT WEIGHT SCALE CO. 


926 W. Fifth Ave., COLUMBUS 8, OHIO 
IN CANADA: 5 Six Points Road, Toronto 18, Ont. 
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BROSITES OVENS and DRYERS 


Model +1 
Single door, width 2412” 
Height 50”; Depth 2842” 
Five trays: 15” x 22” x 242” 
1800 watt, 100-500°F ther- 


mostat control. 


Model #2 
Double door, width 48” 
Height 50”; Depth 2812” 
Ten trays: 15” x 22” x 242” 
3600 watt, 100-500°F ther- 
mostat control. 








Model +3 


Twenty tray, double-decker 
also available. 


Model +2 





Model 31 






DeMattia 
Grinders and Cutters 


DeMattia _ 
Injection Molding 


Machines 
DeMattia #3 Chunk 
DeMattia #1 Granulator Cutter 
Uniform grinding of thermo- 
plastics. 200 Ibs./hr., 3 H.P. 
motor, double V belt drive. 


BROSITES MACHINE COMPANY Inc. 


50 CHURCH STREET (Cable Address—BROMACH) NEW YORK 7, N. Y. 
TELEPHONE DIGBY 9-3600 





Loow cost salvabe of large 
ng & ' = 150 Ibs. per 
3 Pe 














SURFACE 
vrometer 


COMPACT @® CONVENIENT @ EASY TO USE 


3 MODELS 
Standard Model #1331— $94.50 


Complete with carrying case 
and one accessory. 


Economy Model #1331— $66.50 


Precision-Bui 





Single purpose cut down for 
slipping in pocket or tool case. 
Potentiometer Model +1331—$129.50 


Most sensitive and accurate. 
Readable to + 2° F. Available 
in 250° span over any part of 
thermocouple range —400°F to 
+2400°F. 

For more complete information 
on these Pyrometers 

Write or call. 


PYROMETER SERVICE CO., INC. 


348 River Road, North Arlington, N.J. 





Tel: WYman 1-8000-1 
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this mold part, it has sometimes 
been found quite practical to weld 
in new metal with an atomic hy- 
drogen torch. 


Liquid honing 


To speed up polishing of mold 
cavity parts, they are generally 
abrasive-blasted to remove oxi- 
dation and discolorations which 
have been brought about by the 
annealing, hardening, or carburiz- 
ing operations. 

This “liquid honing” is a modified 
form of impact blasting in which 
an abrasive, suspended in a liquid, 
is delivered to the blasting nozzle 
by means of a circulating pump. 
The suspension, shot at the work 
by 90 p.s.i. air pressure, gives the 
surface of the mold a satin-matte 
finish. A short polishing operation 
later restores the desired luster to 
the mold surface. 


Hardening 

Practically all mold parts should 
be hardened before using. Equip- 
ment for this work should consist 
of at least one carburizing furnace, 
and a small furnace for odd jobs. 
All furnaces should be equipped 
with good instrumentation since it 
is important that the hardening 
process be under accurate control 
at all times. 
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EQUIPMENT 
FOR WEIGH FEEDING * 


The advantage of the weigh feeder 
on an injection molding machine 
is the elimination or reduction of 
rejects—which saves molding ma- 
terial and improves the overall 
quality of the machine output. The 
weigh feeder also makes it pos- 
sible to save material by filling 
the mold with an exact minimum 
quantity of plastic required. There 
is no packing when this starve- 
feed principle is used, and con- 
trolled wall thicknesses result. 
When the weigh feeder is set for 
starve feeding, quality is im- 
proved because the bottoming 
plunger causes pressure within 
the mold to be uniformly dis- 
tributed and internal stresses in 
the molded part are eliminated. 
Higher injection pressures can be 
used for faster injection; since the 
exact required amount of mate- 
rial is injected there is no mold 
flash, regardless of pressure. By 
removing one important variable 
in injection molding—the quantity 
of material injected in one shot— 
and automatically correcting for 
others, starve feeding can mini- 
mize rejects. 

Another method of using the 
weigh feeder involves the cush- 
ion-feed principle. When cush- 
ion feeding, the feeder is set to 
save material by maintaining a 
uniform cushion. Pressure within 
a mold will vary as the cushion 
varies; a uniform cushion makes 
it possible to adjust injection 
pressure to an optimum value: 
Some weigh feeders for injection 
molding machines are equipped 
with automatic plunger position 
controls which maintain the for- 
ward limit of the plunger travel 
by varying the amount of plastic 
delivered in accordance with the 
demand from the molding ma- 
chine. 


Case histories 

The production value of weigh 
feeding to the injection molder 
interested in reducing rejects and 
improving quality is indicated by 
the following summary of three 
recorded case studies: 

One molder reports that the 
equipment paid for itself in a few 


"Based on information supplied by The Exact 
Weight Scale Co., Columbus, Ohio. 
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sprays or flows the new 
MULTIPLE COMPONENT MATERIALS 
for finishing, coating or build-up 


Binks new TURBULATOR spray 
gun and FORMULATOR are a major 
break-through in the spray ap- 
plication of a whole array of 
catalyzed epoxy coatings and 
casting resins... polyester gel- 
coats and reinforcing resins. . . 
foam-in-place materials and other 
synthetic coatings requiring a 





catalyst. 
Binks TURBULATOR gun may a ca) .|j 
also be used for the flow-on ap- . meee : 
plication of plural component Binks new TURBULATOR gun and FORMULATOR 
materials. equipment package opens up vast new areas of 


. finishing, coating and build-up material tech- 
The FORMULATOR provides a nology... for the first time really places this 


self-contained reservoir for resin technology at your disposal... opens up exciting 
and catalyst materials. It accu- new production possibilities never before practical. 
rately meters and proportions the Send for Bulletin A-54-5 [ij 
flow and volumé of each material ; ia 
h Learn the details of this 

to the TURBULATOR spray gun. remarkable advance in 2 

Operation is simple ... only spray or flow applying 
basic instruction is . necessary. new “miracle” materials. 







Hy 


~_ 
a 
ce 


Ask about our spray painting school 
Open to all...NO TUITION... covers all phases 








d 
EVERVTHING /OK cURS BOOTHS Senvice 





Svinte «=«CBinks Manufacturing Company 
3130-38 Carroll Ave., Chicago 12, Ill. 








REPRESENTATIVES IN PRINCIPAL U.S. & CANADIAN CITIES » SEE YOUR CLASSIFIED HP DIRECTORY 
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TREAT 
POLYETHYLENE FILM 


FOR PRINTING 


at low cost 
ELECTRONICALLY 





SAVE TIME! SAVE MONEY!! the revolu- 
tionary AETNA electrode (patent 
pending) simplifies the treating of 
polyethylene film by bombarding 
the surface. 

NO ADJUSTMENTS—Simply set . the 
single knob remote control and this 
precision electrode treats film uni- 
formly in any gauge, widths to 66 
inches, in strips or overall. 

NO DOUBLE-HANDLING—The AETNA 
amazing electronic treater can be 
conveniently mounted on any type 
of extruder to produce treated film 
in one simple operation. 
NO MAINTENANCE PROBLEMS — No 
more daily servicing! Simply install 
this small, compact, low-cost unit 
wherever desired and forget about 
it. 

NO BURN THROUGH—This scientifi- 
cally precise method guarantees 
safe, sure results every time as part 
of actual printing or extruding 
operations. 

For further information write or 
wire today. 


AETNA 


ELECTRONICS CORP. 


READINGTON ROAD 
NORTH BRANCH, N. J. 
RAndolph 5-1000 
FOREIGN DISTRIBUTORS: 
OMNI PRODUCTS CORP. 
460 4th Ave. NYC 16. 
LExington 2-1320 


Cable: OMNIPRODS Telex: NY 1-3941 
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months because of increased pro- 
duction through elimination of 
rejects caused by short shots; 
production increased 744% and 
rejects dropped from 10% to 2% 
percent. Another report shows a 
decrease in cycle time by 7 sec. 
per shot; increased part quality 
through the use of higher injec- 
tion pressure; and virtual elimina- 
tion of rejects. The third case 
study reveals a reduction in over- 
all cycle time from 72 to 52 sec.; 
an increase in production rate 
from 400 pieces per shift with an 
average of 60 rejects to 550 pieces 
with no rejects; and a saving of 
3% oz. of material per 18% oz. 
piece (formerly 22 oz.) because 
no packing occurs with weigh 
feeding. 

For a more detailed discussion 


-on weigh feeders as they apply to 


the plastics industry, see “Feed- 
ing the Injection Molding Ma- 
chine,” p. 687. 


EQUIPMENT 
FOR COMPOUNDING 
AND COLORING 


In general, compounding and col- 
oring thermoplastics require at 
least four steps: 1) weighing in- 
gredients, 2) mechanical blending, 
3) plasticating the mixture, and 
4) cutting the finished compound 
into useable particles. At least one 
piece of equipment will be re- 
quired for each step. Not infre- 
quently, where a_ particularly 
thorough mixture is desired, two 
types of equipment—a Banbury 
mixer and milling rolls—will be 
employed for plasticating the ma- 
terial. 

The choice of equipment for 
each of the four compounding 
stages will depend in part on the 
quantity of compound desired 
and the speed of production. 
The nature of the thermoplastic 
being compounded and of the 
other ingredients will also play a 
part. Finally, the form in which 
the compound is to be fed to the 
molding or extruding machine 
will affect the choice of equip- 
ment to be used for the final cut- 
ting operation. 

Weighing equipment is re- 
quired for the first step in any 
compounding or coloring opera- 
tion, unless the desired propor- 
tions happen to be such that the 
batch can be made up from pre- 








CAMBRIDGE 
SURFACE 
PYROMETERS 
for the 
PLASTICS INDUSTRY 














@ The routine use of Cambridge Sur- 
face Pyrometers takes the — 
out of surface temperature determina- 
tion. Cambridge Instruments are accu- 
rate, dependable, rugged, quick-acting 
and easy to use. The Roll Model is for 
checking surface temperatures of still 
and moving rolls. The Needle Model 
is for insertion into preforms and ma- 
terials in a plastic or semi-plastic state. 
The Mold Model is for checking sur- 
face temperatures of mold cavities. 
@ For money-saving and better plas- 
tic-making suggestions, write for Bul- 
letin 194-SR. It gives detailed informa- 
tion on these instruments. 


CAMBRIDGE 


INSTRUMENT COMPANY, INC. 
1619 Graybar Bidg., 420 Lex. Ave., N.Y. NY. 


PIONEER MANUFACTURERS 
OF PRECISION INSTRUMENTS 
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weighed contents of bags, drums, 
or other shipping containers. Even 
in such a case, check-weighing 
may be desirable to assure accu- 
racy. 

The type and size of scales used 
will vary widely with the nature 
of the operations. For the color- 
ing of polystyrene crystal in a 
molding plant, small balances will 
generally be all that are neces- 
sary to weigh out the small 
amounts of colorants required. At 
the opposite extreme are the large 
enclosed scales required by ma- 
terials manufacturers. 

In any compounding or coloring 
operation, the properly weighed 
amounts of the various ingredi- a a Ww = , 
ents must first be mechanically 3 wre - 
blended before the mixture can 
be satisfactorily masticated. The PRECISION EXTRUSION CUTTER 

(WITH OR WITHOUT SYNCHRONIZED FEED ROLLS) 
CAPACITY: Up to 2 in. diameter; tubes, rods, rectangles, shapes 
SPEED RANGE: 7600 cuts per minute to one cut in 8 minutes 
CUTS: Square and smooth, to close length tolerance 





material in the premixer may be 
wet or dry, depending on the type 
of plasticizer used. Some pre- 
mixers can handle either wet or 


z - Precision Pinch-Roll Take-Off is available separately. In addition to Model IV shown, 
dry mixtures, while others are we manufacture Model F-6 and F-7 Versa Cutters (smaller, lighter, less expensive) as 
“ well as measuring or timing controls to determine length of piece cut. 
suitable only for dry blends. 
: agi 7 When you send for circulars also send samples for us to cut. Information on lengths 
Another major distinction may be needed, tolerances and extrusion speeds will be helpful. 
made between mixers with inter- Box 356, Chatham, N.J. Manufacturer of 
al moving el do th FOSTER & ALLEN, IN ‘5.7166 Kens U.s bat On 
nal moving elements to do the ’ « MErcury 5-7766 Reg U.S, Pat. Off. 
mixing and those in which the ve ond 











whole mixing chamber revolves. 

Tumbling blenders: The tum- 
bling blenders, which handle only 
dry mixes, are of many types, but 


in all of them the mixing is ENTOLETER 
achieved by some type of turning 
action of the chamber containing : 
the mix. One type is mounted on MILLS 
a horizontal axis and turns end- 
es ‘or z fa: re a <. = a 


over-end vertically. In another, 
the steel drum is mounted on the 











machine base so that it rotates at Ideal for processing heat-sensitive materials — because temperature increase in 
an angle of about 30° from the product is held to absolute minimum. 

vertical. In still another tumbling HIGH INTENSITY MIXING — Unique ability to 
unit, the drum is mounted at an homogenize ingredients and reduce tough ag- 
angle to the horizontal shaft and glomerates. 


is balanced by another drum at 


DISPERSION — Thorough dispersion of trace 
the opposite end of the shaft. 


ingredients provides completely uniform com- 


None of the tumbler containers pounds. 
have moving elements, although PULVERIZING — Controlled reductions, mini- 
some types have curved baffles mum fines. 
| affixed to their internal walls to DEAGGLOMERATION — Without mutilation of 
) direct the material from one end product. 


of the barrel to the other as it is 
revolved. 

A centrifugal-type mixer which 
was originally developed for use 
by food processors is suitable for 
blending batches of dry mixes. 
This machine has an enclosed & 4 T °o L E T £ Re | ag ©. 
motor which drives a directly- 
| connected rotor at high speed. Bee Bax O04 © Maw-daven. 4. Cannes 

Ribbon blenders: Another type ; a 


SCRAP RECLAMATION — Reduction of dissim- 
ilar materials for separation. 





Free Laboratory Service—Send your problem and a sample for test run and complete report. 


SUBSIDIARY OF AMERICAN MANUFACTURING CO., INC 
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FOR THOROUGH 
PRE-MIXING, DISPERSING 
AND ar PLASTICS 


PAUL O. ABBE 
EQUIPMENT 





BALL AND PEBBLE MILLS. Unex- 
celled for fine grinding and dispersion 
of dry products slurries. Write for Cata- 
log “B-1.” 





“ROTA-CONE” BLENDERS. For rapid 
thorough blending of dry free-flowing 
materials. Exceptionally easy to clean 
and completely dust-tight. Write for 


12 pg. brochure “C. 


“ROTA-CONE” VACUUM DRYERS. 
For fast, efficient batch drying and 
blending of pellets, chips, powders, etc. 
Utilizing high vacuum, complete drying 
of heat sensitive materials is accom- 
plished quickly at relatively low temper- 
atures. Write for 12 pg. brochure “C.” 
DRUM TUMBLERS AND ROLLERS. 
Recommended for blending where re- 
moving material from container is not 
desirable. Write for 8-pg. Folder. 
RIBBON BLENDERS. Can be furnished 
with jackets for temperature control and 
with spray nozzles for introduction of 
plasticizers. For both batch and continu- 
ous processes. Write for Catalog “D.” 
MASS AND PASTE MIXERS. For mix- 
ing and kneading of all kinds of pastes. 
Write for Catalog “D.” 


PAUL 0. LTE 


257 Center Avenue, 
Little Falls, New Jersey 


1124 





of premixer employing internal 
moving elements to effect the 
blending is a ribbon blender, 
which can be used with either 
wet or dry mixes. The mixing 
action is accomplished by several 
equally-spaced iiclical blades, 
rotating on a horizontal axis in an 
enclosed trough. The trough con- 
tains a top opening for feed pur- 
poses and a bottom port for dis- 
charge. 


Plasticating equipment 


After the initial premixing of 
the components of a molding com- 
pound in a blender, it is usually 
necessary that the mixture be 
worked into a soft (molten) state 
under heat and pressure. Among 
the intensive-type mixers suitable 
for plasticating are the Banbury, 
intermix, and spiral flow mixers, 


‘ mill rolls, and extruding machines. 


Intensive internal mixers: These 
generally consist of a mixing 
chamber containing two revolv- 
ing rotors. Clearance between the 
rotors and the wall of the cham- 


ber is small, assuring thorough: 


mastication of the material be- 
tween them. The material is 
charged into the chamber through 
a hopper. Generally, the mixer 
is equipped with a pressure ram 
which, when activated, forces the 
material into the rotors. Most 
mixers of this type are cored and 
jacketed for circulating a liquid 
heating medium. 


Rolls and extruders 


Milling rolls: A set of milling 
rolls consists of two steel rolls, 
cored for the circulation of steam 
or other heating medium. The 
rolls are usually horizontal, paral- 
lel, and equidistant from the floor. 
They rotate slowly toward each 
other. The roll nearest the opera- 
tor is known as the “mixing roll”; 
it turns slightly faster than the 
other roll and is cooler. The space 
between the two rolls can be ad- 
justed by the operator to exert 
the desired amount of pressure. 
Doctor blades attached to the 
rolls, or ordinary knives, can be 
used to cut the blanket of ma- 
terial adhering to the mixing roll 
so that it can be mixed further. 

Multi-screw extruders: Twin- 
screw extruding machines are 
often used for compounding and 


coloring thermoplastic molding 








HAMILTON 
DRUM 
HANDLERS 


RACK « STACK « TIER « POUR 


All One-man Controlled 
Safe, Easily Positioned 
Drum Weights to 800 Ibs 
Pouring heights to 103 
Interchangeable Grabs, ¢ 
tee r fibre drun Da 


t 


SPECIALTY MACHINERY CORP 


50 Roanoke Ave 


Newark 5. N. J 
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material. When used by injection 
molders, the material is generally 


rere! PRODUCTION MIRACLE | 
best engineered... faster...easiest 
to handle...greatest capacity 


cut right at the face of the die, or 
may be conveyed through a cool- 
ing bath and thence into a pelle- 
tizer. When such a setup is used 
by extruders, however, it makes 
it possible to compound, color, 
and extrude into the desired sec- 
tion in a single operation. Two 
general types of these multi-screw 
extruding machines are now being 
marketed in the U.S., one manu- 
factured in this country and one 
abroad. 

In each machine, both worms 
participate in the kneading and 
heating operation, but in the 
American machine, the actual 
extrusion is effected by only one 
screw, the other one being shorter 
in length. In the foreign machine, 
the flights on the two screws are 
of the same pitch, permitting SEALZIT SPRAY SYSTEM 
them to mesh, but in the Ameri- 
can machine the worms do not 
mesh. The material is plasticated 
by the pressure and heat as it is 
forced against the heated cylinder 
wall by the revolving screws and 
as it is advanced along the flights 
ae screws toward the front of wilt edi diuetsnins model — handles -_— a 

e chamber. On both machines, polyesters, urethanes, epoxies, other leminete per elnute. 
the screws are machined with 


plastics, continuous glass roving— 
progressively finer flights, to han- combined with: aggregates, expanded 















dle the material as it becomes styrene beads, lead, metallic powders and 
more thoroughly melted in the decorative flakes makes all these: 
cylinder. BOAT HULLS * SWIMMING POOLS * SPORTS 

The size and shape of the cyl- CAR BODIES * FURNITURE * LAMINATING 


. ’ BODIES * and many, many more! 
inder chamber on each machine 


: SAVES ON LABOR—the Sealzit system 
corresponds to the requirements requires approximately one-fourth the 
of the screws. Thus, while both 


labor needed in hand layup methods. 


chambers are © shaped at their SAVES ON MATERIAL —in hand layup 
feed end, the one in the American mat waste can run as high as 30%. The 
machine streamlines down into a Sealzit system involves less than 
conventional round shape at the isinideitala ae... wahnrree 
‘ —trouble free 
discharge end, due to the fact that operation of the Sealzit system produces MV Sealzit gun — 2-barrel 
only one screw extends into the more saleable products. No harmful operation for applying 


final section of the chamber. On 


air bubbles—less variation in Ser 
the foreign machine, the « shape resin content than with hand layup. 
persists throughout the chamber 
SEALZIT COMPANY OF AMERICA 


length. 
SUBSIDIARY 








Single-screw extruders: Some 
single-screw extruders, with 
worms especially designed to work 
the material thoroughly, are also 
used to compound and color ther- 
moplastics. 


Chopping, granulating, dicing 

Theoretically, any crushing, 
grinding, or cutting equipment 
could be used for reducing ther- 
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WHAT A DIFFERENCE 
with CONSOLIDATED BALERS 






You can take your choice —cluttered, 
unsightly, dangerous and costly floor 
space... 


or a low-cost Consolidated baling press 
that -produces dense bales, speedily, 
safely and economically. Rugged all- 
steel, hydraulic Consolidated baling ma- 
chines are simple to operate, completely 
self-contained and occupy a minimum of 
floor space. 


Send for further data on Consolidated balers — 
over 50 standard models available for every need. 
Hydraulic speciolists since 1909 


me” CONSOLIDATED 


BALING MACHINE COMPANY 
408 Third Avenue, Brooklyn 15, N. Y. 








CWiteitanise instruments 


the first choice of the plastics industry 








1. Built by engineers who know the plastics 
and rubber industries. 


2. Engineered for economy, accuracy, long 
life and reliability. 


3. Applicable to bench or on-stream measure- 
ment and control. 


. . . and, unconditionally guaranteed! 


As headquarters for physical testing instruments, C. W. Brabender can help 
solve your specific questions. Our technical application experts are equipped 
to tackle tough problems. And you can count on us for split d assistance 
of any kind—parts, repairs, accessories—or expert advice. 


VISCO-CORDER RAPID VOLATILES | PLASTOGRAPH 
| TESTER 














Graphically 
A ) > predicts 
| e@nalytical processing 
| belance 
Low accuracy 


cost 
recording 
viscometer 





C. W. BRABENDER Instruments, Inc., 52 £. Wesley Street, S. HACKENSACK, N. J. 
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moplastic compound to a size 
suitable for feeding into an injec- 
tion machine or extruder hopper. 
In a specific case, the choice of 
cutting equipment will depend 
partly on the plasticating equip- 
ment that has been used and 
partly on the size and shape de- 
sired in the particles. Thus, com- 
pound coming in sheet-like form 
from mill rolls is usually broken 
mechanically, then fed first to a 
chopper where it is cut into large 
pieces, then to a granulator where 
the large pieces are converted 
into granules or powder. In con- 
trast, rods of compound that come 
from an extruding machine are 
customarily cut by a pelletizer. 

The following discussion covers 
the three major types of equip- 
ment: choppers, granulating ma- 
chines, and dicers. 

Choppers: The function of a 
chopping machine is to reduce 
continuous material, such as ex- 
trusions or sheets from mill rolls, 
to a size that can be conveniently 
handled by a granulator. The 
sturdy machine in which such 
rough, non-uniform cutting is ac- 
complished is equipped with a 
series of rotating knives cutting 
against a bed knife. In fact, its 
operation is similar to that of a 
granulator. 

Granulators: The machines 
used for final granulation of the 
material are generally grinders or 
dicers. Scrap grinders may be 
used for granulation of virgin 
stock. Materials manufacturers 
require heavier machines, of 
greater capacity, though built on 
a similar principle. Some of the 
heaviest granulators may obviate 
the preliminary use of a chopper. 

The cutting chamber of a typi- 
cal granulator, consists of a motor- 
driven rotor containing revolv- 
ing tool-steel knives which cut 
against fixed stationary knives 
that are set at a slight angle in 
the cheek pieces. The size and 
number of both rotary knives and 
stationary knives will vary with 
the size and requirements of the 
machine. The bottom of the cut- 
ting chamber consists of a per- 
forated screen. The size of the 
holes will determine the maxi- 
mum size of the particles leaving 
the machine, which may vary 
from %¢ in. down to a fine powder. 

Dicers: Whether a pelletizer or 
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HEATER-DRYER (HOPPER ATTACHMENT) 
Disperses moisture and preconditions mate- 
rial. Helps eliminate rejects and increase pro- 
duction. Steel or stainless steel construction. 


MARVEL SERIES 
GRANULATORS 
Models with capacities 
from 75 to 500 pounds 
an hour. Constructed of 

steel. 








TUMBLEMASTER DRUM TUMBLERS 


Floor level loading. Accommodates 28” to 37” 
drums. Ball bearing equipped. Extra heavy 
steel construction throughout. 


BLENDOMATIC 
GRANULATORS 
Mix virgin mate- 
rial with regrind 
as the regrind is 
generated, then 
load mixed mate- 
rial into extruder 
or moltding 
machine hopper. 





STEELMASTER GRANULATOR 


Makes the toughest grinding jobs 
easy. Heavy steel plate construc- 
tion throughout. 


aa) 8y- 16 ] 
performance. Comy 

t. Compare operating 

Flap lemme lelir-|am .e)emimata 
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Write f 


PELLETMASTER PELLETIZERS 


The quietest operating pelilet- 
izers on the market. Make uni- 
form pellets from any thermo- 
plastic. Extra rugged steel 
construction. 
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dicer is selected will depend 
largely on the form in which the 
plastic is to be fed to it. Thus, the 
multiple rods emerging from a 
compounding extruder are already 
of the desired diameter, so the 
pelletizer merely needs to be 
capable of performing one opera- 
tion—cutting the rod into the de- 
sired lengths. When the stock is to 
be cut hot, the pelletizing device, 
called a fly-knife cutter, may be 
located grazingly close to the face 
of the extrusion die, which feeds 
directly into it. The die face acts 
as one “blade” of the so-called 
“scissor.” 

If the extruded rods or strips 
are to be cut cold, the pelletizer 
must be equipped with feed rolls 
to assure positive feed; constant 
rate is necessary if pellets are to 
be of equal lengths. The cutting 
blades which will perform the job 
revolve at right angles to the di- 
rection of feed. 

When the stock to be pelletized 
comes to the machine either in 
the form of a sheet from milling 
rolls or wide strips from an ex- 
truder, the machine must be ca- 
pable of cutting it both lengthwise 


and crosswise. Special dicing ma- 
chines are made for this type of 
work; also available are slitting 
attachments for use on ordinary 
pelletizers. One machine, particu- 
larly suitable for cutting elasto- 
meric materials but adaptable to 
rigid thermoplastics if they are 
fed warm, has a saw-tooth slit- 
ting roll instead of the feed roll 
common to the rotary chopper 
which is used for pelletizing the 
rods. 

For further information on 
colorants, see p. 417. Also consult 
the Subject Index. For sources of 
compounding equipment and col- 
orants, see the Directory Index, 
p. 1162. 


EQUIPMENT 
FOR PREFORMING 
THERMOSETS 


Equipment for preforming is 
divided into two general classi- 
fications. One is the type used by 
a compression or transfer molder 
for producing dense pills or pre- 
forms from powdered or granu- 
lated molding material, or from 
impregnated chopped fabric 





thermosetting compounds. The 
second classification is used only 
by the molder of reinforced plas- 
tics, and its function is to produce 
a preform of chopped glass fibers 
in the approximate shape of the 
desired end product. 

This article will treat with the 
first type of equipment. 


Types of presses 


There are two methods of clas- 
sifying preform presses. One dis- 
tinction is on the basis of single- 
stroke or rotary design, the other 
on the basis of mechanical or 
hydraulic operation. All types 
have variable-speed drives and 
means for adjusting the weight 
and density of the preforms. 

In general, in the standard au- 
tomatic, mechanical single-stroke 
press, a volumetrically deter- 
mined charge is fed into a sta- 
tionary die cavity by a recipro- 
cating or oscillating feed shoe. 
The hydraulic single-stroke press, 
on the other hand, is semi-auto- 
matic and the operator loads a 
measured charge into the die be- 
fore the start of each cycle. 

Single-stroke presses are avail- 





THIS COMPANY 
made an 
ACCURATE MOLD 


in 


Speed Production, Cut Costs 








1 HOUR and 50 MINUTES 
with 


DEVCON C 


At Northern Industrial Chemical Company, Devcon C was used to make a 
mold for phenolic parts in 1 hour and 50 minutes. The parts were molded 
at 350°F., 10,000 p.s.i. — complete experimental run was made without 
any change in the mold. 


Devcon C is a combination of heat resistant plastic and metals. It is 
especially designed for making low cost compression and injection molds 
and other applications where high strength at elevated temperatures is 
essential. Devcon C is simply poured and formed around model. Makes a 
precision reproduction of every detail. No machining is required. Has 
high strength at 400°F. or higher — good heat transfer — and is extremely 
tough. Hardens permanently within two hours. Can be machined with 
regular metalworking tools. Available in 1 Ib., 4 Ib. and 15 Ib. units. 


Send for bulletin C today. Find out how you can get high quality 
molds at lower cost. 


e) A" fote), Miote) ite) 7 wale), 


240 ENDICOTT STREET, DANVERS, MASS. 
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Spray Polyesters 
on any Surface 


aTRI-KRIS#2A 2 


More mix where wanted . . . better spray pattern . 

. 25% savings over brush application . automatic 
mixing of components . . . product uniformity, cuts batch-mix 
loss. Capacity 1 to 35 Ibs per min.—1500 CPS viscosity. 


TRI-KRIS COMPANY, INC. 


Landsdale, Pa. @ P.O. Box #631 @ ULysses 5-5183 


. . faster 
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able in capacities of up to 200 
tons; the largest size is capable 
of making preforms 28 sq. in. in 
area and weighing as much as 
21%» lb. each at a speed of 45 to 
50 per minute. A 75-ton press has 
satisfactorily produced %-in. di- 
ameter preforms at the rate of 
10,000 per min. when a 160-cavity 
die is being used. 

The single-stroke presses are 
particularly well-suited to the 
needs of molders who have a 
wide variety of preform require- 
ments, because both large and 
small preforms of various con- 
tours can be made with equal 
facility on the same machine, and 
because die changes can be ac- 
complished with a minimum of 
downtime. 


Rotary presses 

Rotary presses employ a num- 
ber of die sets, mounted on rotat- 
ing members. Ejection of the 
preforms is accomplished by cam 
actuation of the lower punches. 

As in the case of single-stroke 
presses, charges for the rotary 
presses are volumetrically deter- 
mined. However, in rotary presses, 
the dies do not remain stationary 
for filling as they do on single- 
stroke presses. Instead, the cavity 
is filled by moving it underneath 
a stationary material feeder. 

Even with single-cavity die 
sets, production on a rotary is 
fairly high. In a single revolution 
of the die table, one or two pills 
are produced per die set, and 
there may be as many as 33 of 
these die sets located on one large 
die table. 

Rotary presses are available in 
capacities up to 100 tons. The 
largest machine is capable of 
making 60 six-in.-sq. preforms 
per minute. Special presses de- 
signed to accommodate multiple- 
cavity die sets have turned out as 
many as 4000 preforms per 
minute. 

Changing the die sets on a ro- 
tary press requires considerably 
more time than on a single-stroke 
press; however, molders find the 
rotary type of press to be eco- 
nomical for long production runs. 


Production requirements 


When the molder customarily 
produces a variety of end prod- 
ucts in relatively small quantities, 
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.--for Textile and 
Plastics Processing 


A small tension change positions the actuator shaft 
so as to call for motor speed change to restore pre- 
set tension. Thus a constant linear feet per minute 
windup may be achieved even though the radius of 
takeup roll increases with each turn to otherwise 
increase linear speed versus radius build-up. Speed 
is now made proportional to position of dancer 
roll and tension is held essentially constant, as is the 
linear rate of material travel. 


These and other models of electronic motor speed control 
systems available from 1/50th to 2 horsepower. 


WRITE 
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PRESSURE TRANSDUCER 
FOR 
PRECISION 
EXTRUSION 
a 00) 0) -}-1 1) 1) 





D ynisco's new pressure transducer (Model 
PT58), developed at the request of a large manu- 
facturer, is specifically designed for use in accu- 
rately sensing pressure fluctuations in the melt 
in thermoplastic extruders. Controlled pressure 
insures uniformity and enhances the quality of 
the extruded product. 


Actual field applications have substantiated our 
claims. Model PT58 eliminates the inaccuracies 
and inconveniences of present pressure sensing 
methods. Model PT58 gives you 


@ FAST AND ACCURATE 
PRESSURE RESPONSE 


@ HIGH RESOLUTION 


@ WIDE TEMPERATURE RANGE 
Melt temperatures up to 750° F 


@ FULL PRESSURE RANGE 
0-1000 to 0-10,000 psi 


@ STURDY CONSTRUCTION 


@ ELECTRICAL OUTPUT FOR RECORDING, 
REMOTE INDICATION, AND CONTROL 


The transducer contains an external jacket for 
circulation of coolant. It is available in two 
stem Jengths and mounts in a standard 14-20 NF 
threaded fitting — widely used in the extrusion 
industry for melt thermocouples and pressure 


gauges. 


Complete details available, request Bulletin No. 258A 


DYNISCO INC. 


42 CARLETON STREET © CAMBRIDGE 42, MASS. 
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CRATEX 
——_ \RUBBERIZED 
etvable:, “ABRASIVES 


- a santed 
alway Micro-deburring, Smoothing, 
Cleaning, Polishing 


Cratex reliability lowers costs 


You can count on every Cratex item 
to perform just as you expect it to— 
exactly as the last one did and as the 
next one will. This is the key to effi- 
ciency in micro-deburring, smoothing, 
cleaning and polishing. YOU SAVE 
TIME because you know just what to 
expect in performance without experi- 
menting or compensating. YOU SAVE 
REJECTS because with Cratex no 
unexpected irregularities occur to spoil 
work pieces. 

WHEELS - POINTS - BLOCKS - STICKS - CONES 
in 4 grit textures for power or manual 


application. Sold through leading industrial 
supply distributors. 






FREE! Send for the complete CRATEX 
Industrial Catalog today 


CRATEX 


MANUFACTURING COMPANY, INC. 
1600 Rollins Road 





Burlingame, California 














= Impressor 
RYH) ) PORTABLE HARDNESS TESTER 


@ Rapid testing—no setup 
COLMAN ee @ Easy to carry and use 
' ) @ Needs only space for hand 


A portable hardness tester for plastics, aluminum and alloys, 
and soft metals, the Barber-Colman Impressor is designed 
for fabricated parts and raw stock testing. Operating ex- 
perience is not essential. The reading is instantly indicated 
on the convenient dial. No waiting, preloading, or separate 
measurements. Barber-Colman engineers will gladly recom- 
mend the most suitable model for your application. Write 
today for complete details. 


BARBER-COLMAN COMPANY 
Dept. |, 1233 Rock Street, Rockford, Illinois 











he will usually find a single- 
stroke press best-suited to his 
needs, since such a press can ac- 
commodate a great variety of sizes 
of preforms, and, in addition, 
only one die per size is required, 
whereas for a rotary unit, up to 
33 die sets per different size and 
shape would be needed. The 
molder who specializes in volume 
production of parts that require 
preforms of the same size and 
shape, such as a mass producer of 
buttons, collapsible tube caps, and 
closures of other types, will re- 
quire a rotary preformer. 


Material characteristics 


Uniformity of density, thick- 
ness, and weight of preforms will 
depend partly upon the uni- 
formity with which the material 
is fed into the preform die cavity. 
This, in turn, depends partly 
upon the granulation, flow prop- 
erties, and bulk factor of the 
plastic material being fed. 

Granulation: The granulation 
of general-purpose materials does 
not usually raise any feed prob- 
lem. The occasional slight segre- 
gation of particles by size within 
the cavity is usually not serious 
enough to warrant the use of 
special devices to control it. But 
when the material is in the form 
of a fine powder or contains a 
high percentage of fines, air en- 
trapment may create a problem. 
This can be alleviated to some 
extent by increasing the clear- 
ance between die and punch or 
applying a vacuum to the die 
cavity. 

On the basis of bulk factor 
alone, a quick choice may be 
made between standard machines 
and those designed to handle 
high bulk factor materials. Most 
standard machines are intended 
to handle general-purpose ma- 
terials with bulk factors as high 
as three to one. When equipped 
with special rotary feeding de- 
vices, they can be used with ma- 
terials having bulk factors as high 
as six to one. However, when the 
bulk factor is higher than that, 
special presses must be used. On 
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for PLASTICS...specify 
the PROVEN temperature 
instrumentation-by WEST 











MODEL JP series provides proportioning heater 
control. 


MODEL JPT-2 integrates control of both heating 
and cooling for frictional heat in extrusion. 


MODEL JSB series provides stepless heater control 
within extremely close tolerance; especially appro- 
priate for extrusion die or injection nozzle control. 


THERMOCOUPLES — complete selection of stand- 
ard Thermocouples—including melt, bayonet, com- 
pression types preferred in working plastics—or 
send us your specifications on specials. 


Ask your West representative (see Yellow Pages) or 
write direct for Bulletins JP, JT, JSB and Thermo- 
couple Data Book. 


WEST Jibunod 











CORPORATION 


SALES OFFICES IN PRINCIPAL CITIES 


the other hand, the type of ma- 
, chine designed to handle high 
bulk factor materials would be 
uneconomical for use with ordi- 
nary materials because of the ad- 
ditional expense. 





4359 W. MONTROSE, CHICAGO 4I, ILL. 


British Subsidiary 
WEST INSTRUMENT LTC 
52 Regent St.. Brighton | 


the trend is to WEST 
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Color Control 


This unique combination of a color- 
imeter and abridged spectrophoto- 
meter measures color differences 
directly or against a permanent refer- 
ence standard. For use in production 
or laboratory, Color-Eye is completely 
portable, rugged and stable. 


with COLOR-EYE" 





FOR THE PLASTICS INDUSTRY . 


COLOR-EYE provides a convenient means for rapidly 
checking production colors. Color-Eye can be used 
also in formulating new color matches for customer 
samples. As a research tool, it can assist in studies 


of fade resistance and other optical properties. 


COLOR-EYE 


For complete information write 
for brochure ‘‘Color-Eye’’ 
Model D. 





INSTRUMENT DEVELOPMENT LABORATORIES, INC, 
Specialists in Photometric Analysis 
67 MECHANIC STREET, ATTLEBORO, MASS., U.S.A, 
Subsidiary of ROYAL McBEE CORPORATION 





SM. ti tk > 
> ANEW CONCEPT IN INDUSTRIAL 
WATER CHILLING EQUIPMENT... 


% 


MULTITEM 


MULTITEM 
MODEL TP 


MULTITEM Water Chillers increase production efficiency 
and provide close tolerance rapid cooling for injection mold- 
ing, extruding or related forming processes. MULTITEM 
supplies constant temperature, constant pressure water the 
year round .. . Filters plant air, reducing dust and dirt ; 
Eliminates scale in your system . . . and is AIR COOLED. 
MULTITEM ventilates plant in the summer and heats your 
plant in the winter. Plant additions or new buildings can be 
heated entirely, thereby eliminating an investment in a plant 
heating system. 

The MULTITEM model TP is a completely self-packaged 
water chilling system suitable to a wide variety of industrial 
applications 

These units will pay for themselves with increased produc- 
tion alone . . . 100% water recovery is an added bonus. Our 
engineers will provide you complete information on request. 


Application Engineering Corporation 


3811 PODLIN DR., FRANKLIN PARK, ILLINOIS, POrter 6-5653 
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Plastic Preheat and Drying Ovens 
with Dehumidifier by tue 


A new preheating and drying 

oven series by Despatch eliminates the ; 

production problems previously encountered from variations in 
weather by the addition of a dehumidifer. Simple, accurate, 
automatic operation and a wide range ey rr & .. This drawer 
type oven (150°F.-450°F.) is one of the PLHD series for pre- 
heating and = injection, extrusion, compression and 
transfer moldings. Recommended for granular, Zytel, Lucite, 
Plexiglas and Tenite etc. 

Write today for complete PLHD series 

covered in bulletin No. 201-1. 


ae 
+ 
Uy Be 
= = 
Laboratory ovens Burn-off Sterilizers Drawer 


ovens ; ovens 
Pot-type _[ — ° Bo 


. TI 
furnaces "_| furnaces / i Walk-in batch ovens 
DESPATCH OVEN CO. 619 S.E. 8th St., Minneapolis 14, Minn. 
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WLS \BLE-SPEED 
DRIVES oy) 


TO MEET EVERY APPLICATION REQUIREMENT 


Yee, 








Horsepower 


to 1250 


OPERATES FROM 
iC POWER SOURCE 


SPEED 
R. P. M. RANGE 


2 to 6000 Up to 200:1 


Constant HP 
Constant 


SPEED REGULATION Torque 
10% to 0.1% Or Both 





SELECT YOUR DRIVES 
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SOCSCHOSSSSSSSSSSSHSOOSOSSESESSE General Electric adjustable-speed drives are available for 


every performance level, every price range to help you boost 

output, improve quality, increase machine flexibility, reduce 

Industrv s installation costs, cut your maintenance budget, add substantial 
profits to your business. 


most mplete line To make possible these advantages, your General Electric 

sales engineer is backed by an experienced team of adjustable- 

ler 1 dri: speed drive specialists—men who work constantly to help 
Big. Ff PULAUY &t ‘ ,Et/e-s 


you get more out of your machines. 


; i emysin Bia aial They offer an unbiased, analytical evaluation of your require- 
jor ever) pe pormance level, ments—recommend the adjustable-speed drive that meets the 
demands of your application most completely and economically. 
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to Modernize for Increased Profits 
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RESEARCH 


In product research, G.E. 
invests more than three 
times the industry aver- 
age. You benefit from the 
most modern features in 
your G-E drive. 


application 


to 


| General Electric industry and appli- 
| cation specialists, familiar with your | 
| production process, assure proper | 
| selection and design of G-E adjust- 
| able-speed drives 
| specific 


meet your 
requirements. 


' 


* Write to Section 821-4, Genera! Electric 


Company, 


C ‘Tele! w 


Peter! 


Schenectady 5 


New York 


++ Trademark of General Electric Company 


Skilled G-E workers, modern pro- 


duction facilities, standardized com- | 
ponents and latest testing methods | 


combine to give you high-quality, 
adjustable-speed drive equipment, 
shorter delivery time, lower prices. 


| 


G.E.’s_ service network 
offers three-way ‘round- 
the-clock’ assistance: start- 
up service, productive 
maintenance assistance and 
complete repair service. 
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GEA-6335”" 








a 
j LUS e « e industry’s most 


complete line of drive components 


for both general purpose and 
special industry application 


To learn more about the modern capabilities of G-E 
a ag drives and components, call your nearby General 
‘lectric sales engineer. ADJUSTABLE SPEED, a new 
booklet which outlines G.E.’s complete line of modern 
packaged adjustable-speed drives, is also available to help 
you modernize for profits. Ask for Bulletin GEA-6999*. 


* Write to Section 821-4, General Electric Co., 
Schenectady 5, N. Y. In Canada, write Canadian 
General Electric, Peterborough, Ontario. 
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Performance proved. Quality designed. 250 
to 1250-hp. Write for Bulletin GEA-5497A™ 
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A-cord 


Produced by Gear Motor & 


Simplified maintenance 


Con 


-c. 1 to 75-hp 


Mgelttiulktiiens 


ponents Dept. Write for Bulletin GEA-6704* 
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Single point indicating- 
| ecording-controllers 

a and multipoint 

| indicating-recorders, 
Electronic potenti- 
ometer type. 


SERIES 2000 

Round chart electronic 
potentiometer recorders 
and recording-control- 
lers. Pen speeds of 1, 

4, and 20 seconds. 


SERIES 400 
Capacitrols for indicat- 
ing and controlling 
temperatures, voltages, 
current, speed, pressure 
and similar variables. 


MODEL 297 


Capacitrols specially 
designed for plastics ap- 
plications. “Electronic 
Link” no-contact control. 
Plug-in terminal panels. 


MODEL PT 58 
Dynisco Pressure 
Transducer. Designed 
specifically for thermo- 
plastic processes. 


THERMOCOUPLES 


Single and dual-element 
thermocouples available 
for plastic industry 
fequirements. 


THE 
MARK 
OF 
QUALITY 


BARBER 
COLMAN 


Wheelco 
Instruments 
Division 


> 








"DW sere: you are a 


builder or a user of molding 


and extrusion machinery, 


Wheelco’s complete line 

of performance-proved 
recorders, controllers, indi- 
cators, pressure transducers, 
and complete systems will 
fit your instrumentation 
requirements. The quality 
you get when you specify 
Wheelco has made Wheelco 
the industry’s largest 
supplier of molding and 


extrusion instrumentation. 


Wheelco Instruments Division 


BARB 


BARBER-COLMAN of CANADA, Ltd., Dept. |, Toronto & Montreal 


ER-COLMAN COMPANY 


Dept. |, 1589 Rock Street, Rockford, Illinois, U.S.A. 


e Export Agent; Ad. Auriema, Inc. N.Y. 
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All machines 
illustrated here 
in stock for 


IMMEDIATE 
SHIPMENT 


The (mi) M-3 
6%" x 7” throat 
sprue grinder — 
rugged — simple 
in design—easi- 
est to clean — 
built-in throat 
clearance bar — 
casters — catch 
pan. 














The GMS) M.4 5%” x 


82” throat grinder — 
designed primarily for 
vinyl, polyethylene, plasti- 
sols and all elastomerics 
where a fine-free low bulk 
factor product is desired 
— large throat for large 
injection molded parts. | 


PRICE: Complete 


PRICE: Complete with 1 HP Motor and Starter _.. $628.50 with 2 HP Motor and Starter $815.00 


Same, but with 2 HP Motor 





LOW COST 
“MIDGET” 

TEMPERATURE & 

REGULATOR 


Duplicates perform- 
ance of mold heaters 
costing up to 6 times- 
as much...new more 
compact model with 
closed circuit ends mold rust... cuts 
your water bills! Temperature range 
50° to 250°... Porfable, only 15” x 
22%" floor space. 

PRICE: Complete - - - - - - $391.50 


















Send for our Nozzle and Plant Equipment Catalogs 


Today! You'll find all IMS stock injection plant 


accessories fully described and priced. 


Prompt service on all kinds of nozzles and heating 
cylinders by the world’s largest and most experi- 


enced nozzle and heating cylinder redesign spec- 


ialists. 





$678.00 Same, but with 3 HP Motor $878.00 









All (if) Drum Tumblers are based on design sugges- 
tions of the leading material and colorant supppliers. 


8 AE eee $675.00 
(Takes drums up to 33” high x 22” in diam.) 
Dr i ttttnnadnnecennss woe $927.50 
(Takes drums up to 37” high x 23%” in diam.) 

3 HP Model .-..-................ $1285.00 
(Takes drums up to 43” high x 24” in diam.) 


ee ind cn dcp etm micia nee $2650.00 
(Takes drums up to 45” high x 24” in diam.) 


INJECTION MOLDERS SUPPLY CO." cicvetsno 20 oni 
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HORESON- COS, IN 


S INDUSTRY 





Hopper-dryer and 
Jet hopper loader 


More production, lower costs 
higher products quality because of 
properly controlled conditioning 
of material, no compressed air 


Easy installation in minutes 


Thoreson-McCosh 
Hopper-dryer 


Dries and preheats material at 
less cost than conventional drying 
ovens. Easy installation on stand- 
ard injection and extrusion 


machines. No compressed air 


Shearway granulator, 
blender and loader 


Granulates and loads in one oper- 
ation. With our Hopper-dryer it 
is the most effective drying, load- 
ing, granulating, blending unit 
obtainable. No compressed air 


Thoreson-McCosh 

new Hi-dri unit 
Simple mechanical (no chemicals) 
dehumidifier for use with our 
Hopper-Dryers on extremely hy- 


groscopic materials under high 
humidity conditions, inexpensive. 


For complete information write today. THORESON-McCOSH, Inc., 18208 W. McNichols, Detroit 19, Michigan, KEnwood 1-4700 





COMPLETE CONVEYING SYSTEMS 
FOR ALL PLASTIC MATERIALS... 


Witlock 






And now a NEW Drying Hopper 


Completes a system that gives you beffer products and betfer 
production. 

@ Uniform flow of material without channeling. 

@ Easy cleaning during material changes. 

® 10 capacities—50 to 1000 Ibs. 

Drying Hoppers provide more efficient distribution of hot, 
dehumidified air delivered from Whitlock Dehumidifying Dryers. 
® Dryers in 3 standard models supply dehumidified air to —20° 
dewpoint and lower. Drying capacities to 600 Ibs. per hour. 
There's a plastic materials conveying system to fit your needs. 

@ Pneumatic Conveyors in 20 standard models—automatic or 
manually controlled—large capacity models—bulk handling 
models—capacities up to 2000 pounds per hour. 

® Dust-free Vacuum Conveyors. Capacities to 8000 Ibs per hour. 
And for unusual conveying problems, Whitlock custom-designed 
equipment is also available. Write for catalog of complete line. 


oOrvine 
worrERS 








WHITLOCK ASSOCIATES 


Citlock 


INC. 


21655 COOLIDGE HWY. 


OAK PARK 37, MICH. 
60-A 

















SINCLAIR-COLLINS 
Diaphragm-Operated Valves 








3,000 PSI, 4-WAY SEMI-AUTO. 
MATIC air operated, handles 
oil, water, glycol-base fluids, 
1-2 in. NPT. 





300 PSI, 3-WAY OR REVERSE ACT- 
ING bridge yoke, triple-quided stem, 4,000 PSI, 3-WAY AUTOMATIC 2-pressure, 
VY4+3 in. NPT. ovto-neutral, throttling, Y2-3 in. NPT. 





150 AND 300 PSI, DIRECT ACTING 190 PSi, SWAY CR REVERSE ACT. 4,000 AND 6,000 PSI, 2 AND 3-WAY 
p ING, “4-3 in. NPT VACUUM, 2- 
globe body, top-guided stem, 4-3 


; + BALANCED NC or NO, pressure 
in. NPT. WAY, 1-3 a NPT compact design, above or below seats, 1/2 - 2 in. NPT. 
positive sealing, bridge yoke. 





~ . . 





STIS et ae 


FOR HOT OR COLD RAW WATER, OIL, AIR, STEAM SERVICE 
2, 3, AND 4-WAY » SINGLE OR TWO PRESSURE 

HIGH OR LOW PRESSURE + AIR OPERATED 

AUTOMATED OR REMOTE MANUAL CONTROL 

IDEAL FOR CENTRAL RAW WATER HYDRAULIC SYSTEMS 


Chances are, you'll find the answer to your control valve 
problems in Sinclair-Collins’ line. Sound design and highest 
quality construction .. . Stellite stem seats, Monel stems, 
hardened replaceable body seats, heavy-duty bronze, 





ar 


ore 


ductile iron or cast steel bodies . . . these and many other 
features assure leak-free performance . . . resistance 
250 PSI, 2-WAY V-PORT MODULAT- to corrosion . . . elimination of seat wire drawing . . . longest 
ING controls temperature, pressure service life. 
or flow, direct or reverse acting, 
Ya-2 in. NPT. 


For application engineering recommendations, contact your 
nearby Sinclair-Collins field engineer. 










For more information, write for 
Bulletin SC-59. Address The Sinclair- 
Collins Valve Company, Akron 11, 
Ohio, Dept. MPE-61 


The SINCLAIR-COLLINS VALVE Co. 


DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 
AKRON 11, OHIO 
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WILKINSON 
Stock Moving Equipment 





ig TESTERS 


PRODUCTION 
CONVEYORS iets: 
ransmission 
Complete installations ee QUALITY CONTROL 
further information write for our 


for plant moderniza- 
: Catalog No. 60 which describes all 


tion (left), or special 
Heat Distortion our products and our ability to manu- 





The testers shown are manufactured 
handling units to open 
bottlenecks in mate- 
rial flow; designed, 
built and installed. 


to meet certain designated specifica- 
tions for testing plastic material. For 









facture to your ideas, sketches, or 


blue-prints. We guarantee confiden- 
tial handling of your problem. 
~ CUSTOM SCIENTIFIC INSTRUMENTS, INC. 


541 Devon Street ee Kearny, N. J. 
Flammability Tel. WYman 1-6403 


Wilkinson service includes every- 
thing from drawings to installation 
and test operation. Thirty-five years 
in the material handling equipment 
business, competent engineers and 
modern factory, assure the service 
you want. 


Qur BOOK LEAF TRUCKS (right) 
have one-piece trays of any metal, 
without rivets or welding. Efficient. 
Economical. 






Write For Details and Quotations 


WILKINSON CO., 
619 E. Tallmadge Ave., Akron 10, Ohio . 
CONVEYORS — CHUTES — DUMBWAITERS — CRANES Thermal Conductivity Abrasion Hi-Lo Chamber 

















Complete automatic mold and cylinder temperature control 


...with SARCOTROL 


With Sarcotrol Automatic Temperature 
Control a dial setting gives you quality 
control, and helps to free your production 
from the problems of sticking, shrinkage 
and crazing. 

Sarcotrol helps you step up output, and 
cut down rejects. New, higher cooling capac- 
ity makes the Sarcotrol suitable for calen- 
der rolls and large molds. 

Write today for full Sarcotrol informa- 
tion and get the latest details on Sarcotrol 
Heating and Cooling Unit, plus new 











& Schematic diagram of control 
circuit in the Sarcotro! Model 


ak de te eoutennd with sak specifications. 

of these circuits. Model MC-3 has 

three complete circuits SARCOTROL GIVES YOU 

: : 8 MAJOR ADVANTAGES 

-arcotrol Mode! MC-2 Heating . . : : 
and Cooling Unit for injection > 1. Single knob adjustment of simple, selective 
fol ds, cylinders, rolls and drums control 

Fully enclosed. Easily see com- ‘ 

et eele eateat bake . Automatic 3-stage temperature control system 


. Recirculating, pressurized water system 
Heat exchanger cooling adjustable to load 
. Higher temperatures — by controlling pres- 


sures 
A f ¢ O New economy of electricity and water 
635 Madison Ave., New York 22, N. Y. 


Sensitive system reaction — fast response 
COMPANY, INC. Automatic maintenance of correct tempera- 
ture to protect product quality 





VPwhDn 


ene 


TEMPERATURE CONTROLS . STEAM TRAPS . STRAINERS . HEATING SPECIALTIES 
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DESIGNERS, DEVELOPMENT p L A S T | C S 


SPECIALISTS AND MANUFACTURERS 


OF AUTOMATED, HIGH-PRECISION ......... E Q U l w M E N T 
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DRYER - BLENDER - HOPPER SHEET STACKER 
featuri ineerin rinci- designed with iabl 
ples, with aaitie iain ps NOW AVAILABLE . . » Standard alls eau t Prec i 
tor, assuring fast and economi- line of — regulated timing to extruder 
cal blending and drying of output. Scientifically built to 
various materials. © PREFOAMERS prevent possible sheet damage. 
—— oa * BLOW MOLD LOADERS SHEET GLAZER 
—— ae oF cont built to glaze continuously ex- 
thereby outa pm — d S ‘al Equi truded sheets to a superior high 
See ak dat ie Git enon an pecia quipment for gio eustane. Setroder produc- 
exacting requirements. processing the NEW | 
POLISHED ROLL UNIT MULTI-PURPOSE HYDRAULIC PRESSES 
hr -plated roll r wer ifically built to th lasti: 
etinded oe te - oir, Uni. EXPANDABLE POLYSTYRENE dentate wasted a ‘a 
form temperature control as- in molds, panels pacities. Complete information 
sures superior sheet production. = available. 
HAUL-OFF ROLLS and prank gemma 
- an 
SHEAR forms. 








power adjusted, hydraulic or 
air, for uniform tension, syn- 
chronized havl-off. Goulding LET US QUOTE 
guillotine-type traveling shear YOUR REQUIREMENTS 
automatically timed to assure 

uniform sheet length cutoff. 





2929 River St. 
Saginaw, Michigan 
Phone: Pleasant 2-2163 


MFG. CO. 
GOULDING ENGINEERS ARE AT YOUR SERVICE TO 
ASSIST YOU WITH ALL YOUR SPECIFIC PLASTICS 
EQUIPMENT PROBLEMS. 


Write, Call, or Wire for further information. 














KILL STATIC 
WITH A GUN! 





ARMORBELT: 
foaming conveyor A 


Miles of high quality wide siab foam have been an ay on 
Armorbelt — the ideal conveyor for foaming plastics ... and s How! 





ELIMINATES LAYER SEPARATION: 
Armorbelt’s patented design, increases production—assures high quality 
foam, eliminates profit robbing layer separation. 


EASY TO CLEAN — CORROSION-RESISTANT: 
Armorbelt features a smooth, corrosion-resistant metal belt — easy to 
remove spilled compound. 


BUILT-IN FEATURES: 
Armorbelt's convenient, easy to reach controls, give you rapid change 
of bun width, angle of tilt and conveyor speed. 


DESIGNED TO MEET YOUR PRODUCTION NEEDS: 
Armorbelt foaming conveyors are designed in widths up to 8 feet, in 
lengths to meet your plant requirements. 


Simco Ionizing Air Guns will put an end 
to static woes in any finishing operation! 
Plastic parts are blown clean, while being 
neutralized, so that dust, dirt and lint 
are completely removed and will not be 
reattracted! This new electronic air gun 
is safe, easy to use, and guaranteed 





ive! ; For quality foaming at LOWEST COST...instali an Armorbeit 
effective! Write for facts. Plastic Foaming Conveyor in your plant. 


WRITE OR PHONE FOR DETAILED INFORMATION 
ES M-H STANDARD CORPORATION 


the SIMCO company 


920) Walnut Street, Lansdale, Pa. 









515 Con nipaw Av Jersey City 4,.N. J HE 
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Model CRE 








Model LG 


TER 


PUSH-BUTTON ACCURACY FOR ALL-PURPOSE TESTING 


The Scott Model CRE Electronic Tester features push-button controls 
that take all the work and weight-handling out of tensile, tear, burst, 
adhesion, and many other physical tests in lab or production work. 
Convenient adjustments provide wide selection of test load ranges to 
1000 Ibs. . . . plus complete control of crosshead speed vs. chart speed 
(to obtain ample magnification for practically any material). Optional 
accessories to meet special test requirements include piping circuit 
control, new specimen dimension compensator and visual time-to- 
break signal. Model CRE makes use of all Scott quick-change clamps 
and fixtures to meet ASTM, ISO, and Industry Test Methods for plas- 
tics, rubber, textiles, paper, wire and leather. 


SAFETY-DESIGNED ALUMINUM BLOCK AGING OVENS 


Scott MODEL LGP (upper photo) sets a new world standard for 
safety, convenience, and cleanliness for pressure aging tests of rubber, 
silicone and other elastomers in air, oxygen or other gas, up to 300°F. 
Individual pressure cylinders assure greater precision and eliminate 


FOR THE WIDEST RANGE 
OF MATERIALS 


migration . . . permit examination of each specimen without disturb- 
ing the temperature stability and test conditions in other cylinders. For 
easy operation, slight hand pressure opens and closes cylinder cap. 
Scott automatic temperature recorders available for conformance 
with ASTM Method D-572 and D-454. @ Popular MODEL LG 
(lower photo) block oven is used for test tube aging to conform 
with ASTM Method D-865, and for Method D-471 immersion tests. 
Excellent temp. stability. No contamination. Electrically heated — 
no oil-fire and explosion hazards. 





SCOTT “QUICK-CHANGE” CLAMPS AND FIXTURES 
©... all adaptable to Model CRE and other Scott Testers 


=o 


A-5 CLAMP FOR TENSILE TESTING 

One of many Scott tensile clamps—fea- 
tures three gripping surfaces, permitting 
1” or 2” in direction of test. Capacities to 
500 Ibs. 


C-1 CLAMP 

A self-closing Scott clamp widely used 
for testing stiff elastomers and coated 
stock. Capacities to 500 Ibs. 


Z-1 CLAMP 


Another self-closing type clamp, 
designed especially for testing flexible and 
soft stocks. 


BUREAU OF STANDARDS 


Toggle action clamps with dual gripping 
surfaces for testing elastomers in strip or 
tubular form. 








WRITE FOR COMPLETE CATALOGS ON MODEL CRE...MODEL LGP AND LG...AND SCOTT CLAMPS 


SCOTT TESTERS 














SCOTT TESTERS, INC. 
103 Blackstone Street 


THE SURE TEST...SCOTT! 





Providence, Rhode Island 
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JOHNSON 





INGINEERED 


ixtrusion Accessory 
EQUIPMENT 





EVERYTHING FOR EXTRUSION 


EXCEPT THE EXTRUDER 


DESIGNERS AND 
MANUFACTURERS 


e BLOWN FILM DIES 


@ AIR RINGS 

@ TAKE-UP TOWERS 

@ FLAT FILM & COATING DIES 

@ TAKE-AWAY EQUIPMENT 

e FILM CASTING MACHINES 

@ SHEETING DIES 

@ SHEET PROGRESSIVE EQUIPMENT 
@ HOPPER LOADER DRYERS 

@ EXTRUDER SCREWS 


@ SPECIAL PLASTIC PROCESSING MACHINERY 


WE INVITE YOUR INQUIRIES 


FOR LITERATURE & QUOTATIONS 
aS 


MANUFACTURING CQO... INC. 
DEPT. 701 @ CHIPPEWA FALLS, WISCONSIN 























CABINET 
TRAY DRYER 
(Model 1330—T2) 







LYDON 


DEPENDABLE, 
HIGH QUALITY 
OVENS AND DRYERS 
FOR PLASTICS 


~~ 


TRAY DRYER FOR NYLON 
USING DEHUMIDIFIER 
(Model N 1330-5) 


DRAWER TYPE, 
CABINET OVEN 
(Model 1327 D—T3 
For preheating 
thermoplastic material 







Separate bulletins for each model give com- 
plete details, features and specifications. 


LYDON” 42 Zc. 


87 Zabriskie Street, Hackensack, N. J. 
Offering the experience of 30 years and more than 4000 installations 
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Check Actual Stock Temperatures 
Quickly 


Accurately 
With T-E’s Three-Unit Package 





For fast, convenient and 
highly accurate quality con- 
trol of plastic extrusions — 
T-E’s three-unit, tempera- 
ture measuring package is 
ideal. With it you can check 
actual stock temperatures 
—and then correlate these 
to controllers for correct settings. It helps you avoid production losses during 
start-up or when ambient conditions vary. The package includes T-E’s (1) “Plastic 
Melt” thermocouple, (2) ‘“MiniMite” Portable Pyrometer Indicator and (3) exten- 
sion wire with jack connector. With the “Plastic Melt” thermocouple installed in 
the extruder, the “MiniMite” can be connected in seconds to provide a rapid 
reading. Accurate to 4% of 1% of scale range, the four Ib. “MiniMite” can also be 
used to check other thermocouples or to calibrate controlling instruments. 


“MiniMite” Pyrometer Indicator Write for Bulletin 3-P. 
ern ermo Electric @.inc 
In C 





URTESY—NATIONAL RUBBER MACHINERY CO 
Checking stock temperature with T-E’s three-unit package 








SADDLE BROOK, NEW JERSEY 
anada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ont. T-E’s “Plastic Melt” Thermocouple 
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~ HANDBOOK o» MULL 


our advertisement in your 


>INEERING CATALOG 


Take a yardstick to 
controlled dispersion . . . 
write for a copy 

of your new 


HANDBOOK 
ON MULLING 


... take a 
measure of 


MIXING 
EFFICIENCY 


‘3 

S 3 Will your materials preparation facilities measure 
up to the production and quality control standards that 
are already in sight for the ’60s? 

If you are in doubt and you mix dry solids, this 12-page 
bulletin is specifically designed to make you dissatisfied 
with “hit or miss’’ mixing practices. It reveals how con- 
trolled dispersion can be easily achieved in this era of high 
purity—high uniformity raw materials. And, how it is be- 
ing achieved by Mix-Muller users . . . processors who have 
already realized that “‘cement mixer technology”’ takes an 
expensive toll at today’s raw material prices. 


SIMPSON MIX- MULLER *owwision 


NATIONAL ENGINEERING COMPANY 
662 MACHINERY HALL BLDG., CHICAGO 6, ILLINOIS 










TF-9 THRU-FEED GRINDER PG-7 FORM GRINDER 








Wheels mounted between 


bearings For precise duplication and 








variable regulating wheel 


anal high speed production of circular 








formed parts —at a low unit cost 




















T hese Glebar machines are specifically 
designed to a you meet tight pro- 
duction schedules easier, faster, more 
economically . . . and maintain uni- 
form quality control on a wide variety 
of plastic and other non-metallic ma- 
terials. 

FEATURES AND ADVANTAGES: 


1. Low initial operating and mainte- 
nance costs. 


2. Simplicity in set-up and operation. 


3. Compact size saves valuable floor 
space. 


4. Ability to handle wide range of 
stock sizes. 


Write for complete information and 
descriptive literature. 


So A INC 525 Commerce St., Franklin Lakes, New Jersey 
GLEB a CO. = Phone FEderal 7-8595 


|NEW! 
No More Sprues 


Internally Heated 
Bushing and Nozzles* 
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put 
reprints 


to work 










Reprints of articles, features and news items that 
appear in Modern Plastics are often surprisingly 
inexpensive when ordered in quantity. Many 


companies make it a practice to have stories which Hot Tip Nozzles can be used in place of conventional sprue 


bushings—gate directly into parts or runner system, No ex- 
ternal heaters required. Allows small gates and permits pro- 
longed interruption of cycle without freeze-ups. 

Makes Better Molded Parts—by producing fast, precise tem- 
perature control for conventional and impact molding. 
Cuts Costs—by eliminating sprue cutting, grinding and scrap 
losses. Saves by shortening start-up time, preventing drooling 
nozzles. 


have a bearing on their business reprinted for 
distribution to their personnel, customers, 


prospects, stockholders or to other interested groups. 


Whenever you see editorial matter of this type in 
Modern Plastics magazine or the Encylopedia 
Issue which you can use in reprint form, in 
quantities of 200 copies or more, write and 


quotations will be furnished promptly. Write for complete data and convenient Quotation Request 


Form. 


INDUSTRIAL MAGAZINE SERVICE 
An Affiliate of Breskin Publications 
575 Madison Avenue, New York 22, N. Y. 


* Patent Pending 


Injection Control Corporation 


677 South Eton Road « Birmingham, Michigan 
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THE ONLY COMPLETELY 
AUTOMATIC SCRAP 
CONVERTER SYSTEM 


OREMOS! G-B-L 


(Grinder-Blender-Loader) 









G-B-L System picks up scrap directly from the extruder or 
press, grinds it, and automatically blends it with virgin material 
and/or color pellets in the proper proportion. It often 

pays for itself within 90 days. 

Nine different models — one for every application, 





Foremost grinders are built with care for rug- 
ged wear, easy cleaning, and maintenance. 
Alloy steel blades are ajustable to one-thou- 
sandth of an inch. V-Belt drives cushion the 
motor and bearings from shock. 



















Stationary and 
Portable Grinders 


<——- --- — —— 
Foremost portable beside-the-press grinders 


cut the widest variety of scrap, including every 
kind of film. Stationary models grind 

lumps, pipe, and film with ease. Eight 
different models of each. 








Bs, "MATERIAL HANDLING ee 
¥ * Roller-feeder ens cingde cea feeding of film or sheets. 
i * Compressed air loaders. ¢ Cutter Blower for trim cutting. 

4 * Pneumatic loading and blending equipment. 

+? *_ Automatic level switch Se control. (Patented) 
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Free Product Literature 


WHAT IT IS-HOW IT HELPS YOU 





hs fae U 


| THIS SECTION is a review, essentially of free literature made available by the 
companies who supply the basic materials, chemicals, equipment and services 
\ necessary to the production of plastics products. Over half the listings refer to 


material not previously made available through the pages of MODERN PLAS- 
TICS. The remaining material has been listed on the Manufacturers’ Literature 
pages of the magazine for the months of September, 1959, up to and including 


| 

| 

| July, 1960. 

Through use of these booklets, brochures, catalogs, and technical bulletins, you 
can conveniently supplement the information contained in the Encyclopedia Issue 

















Y/K itself. 


/{\ | HOW TOGET IT 


Just turn to the Reader Service Card Page at the end of this section, fill in the 
information . . 


. and mail. 


Vv CONTENTS 
V+ var | | Resins and Molding Compounds, Foamed Plastics ...............- 1147 
|] Chemicals and Additives for Plastics ...............00eceeeeeees 1150 
| | | Fim, Shgutthens, Moda; Thess. h00s---sneuesercaaienedes coats 1152 
es a Fillers and Reinforcements, Laminates and Reinforced Plastics ..... 1152 
Custom Services for the Plastics Industry ................0000000. 1152 
Machinery, Equipment and Supplies ...............eeeeeeeeeeees 1153 





Resins and Molding Compounds, Foamed Plastics 


HIGH DENSITY POLYETHYLENE. 
24-page illustrated brochure describes 
101 successful applications of high den- 
sity polyethylene with descriptions of 
items and molding techniques. Design 
considerations, physical and chemical 
properties of high density polyethylene. 
W. R. Grace Co. .X-1) 
POLYESTER RESINS. 6-page product 
data bulletin on complete line of unsatu- 
rated polyester resins. Technical data on 
general purpose, flexible and flame re- 
sistant resins among others. Celanese 
Corp. of America. (X-2) 
POLYPROPYLENE. 20-page booklet 
gives information on “Pro-fax” including 
physical characteristics, mechanical and 
chemical properties, and on injection 
molding, extrusion and fabrication. Her- 
cules Powder Co. (X-3) 


RIGID VINYL. 14-page booklet details 
properties and applications of a rigid 
vinyl for extruded components. Design 
advantages noted. Specifications. B. F. 
Goodrich Chem, Co. (X-4) 


POLYESTER RESINS. 12-page com- 
parative study of the corrosion resistance 
of a bisphenol polyester resin, a general 
purpose polyester resin and an isophthalic 
polyester resin, Atlas Powder Co. (X-5) 
PROTECTIVE AND DECORATIVE 
COATINGS. 20-page technical bulletin 
details properties and suggested formula- 
tions for Versamid polyamide resins. Gen- 
eral Mills—Chem. Div. (X-6) 


HIGH-DENSITY POLYETHYLENE. 8- 


page illustrated brochure gives data on 
properties of GREX high density poly- 
ethylene and discusses molding character- 
istics, parts design, mold design, machine 
selection, operating conditions, correction 
of molding problems, W. R. Grace ~*~ - 
(X- 


POLYMERS. 12-page technical directory 
of polyvinyl acetate, copolymer emul- 
sions, solutions, bead resins, styrene-buta- 
diene emulsions, acrylic emulsions an 
solutions, vinyl and vinylidene chloride 
emulsions, etc. Foupenties, uses and speci- 


fications. The Borden Chem. Co. (X-8) 


ACRYLIC THERMOPLASTIC. 4-page 
article reprinted from MODERN PLAS- 
TICS on a new thermoplastic acrylic-type 
polymer resin, suitable for injection mold- 
ing and extrusion with mechanical and 
optical properties similar to polymethyl 
methacrylate. Properties detailed. J. T. 
Baker Chem. Co. (X-9) 


LIQUID SILICONE RUBBER. 12-page 
ublication highlights properties of RTV 
fiquid silicone rubber and illustrates its 
uses in electronic and electrical assemblies 
as a sealing, coating, impregnating and 
bonding compound in a variety of appli- 


cations. General Electric Co. (X-10) 


VINYL RESINS. 4-page bulletin and 
data sheet offers information on “Vinol” 
polyvinyl alcohol tailored for specific ap- 
plications in the adhesives, textiles, paper, 
lastics, ceramics, paints and cosmetics 
ields. Air Reduction Chemical Co. 
(X-11) 


EXTRUDING HIGH DENSITY POLY- 
ETHYLENE. 8-page illustrated brochure. 
Properties of GREX high density poly- 
ethylene are detailed along with informa- 
tion pertaining to equipment, pipe and 
tubing, profiles and shapes, film, sheet, 
monofilament, wire coatings, paper coat- 
ing. W. R. Grace Co. (X-12) 


EPOXY RESINS. 32-page technical bul- 
letin on solid epoxy resins. Listed are 
specifications and typical physical proper- 
ties. The Dow Chemical Co. (X-13) 
NYLON RESINS. Illustrated 56-page 
booklet discusses the properties, design 
possibilities, applications, and advantages 
of “Zytel” nylon resins. Includes injection 
molding, extrusion, and wire coating tech- 
niques, E, I. du Pont de Nemours & Co., 
Inc. (X-14) 


HIGH-IMPACT MOLDING COM- 
POUND. 6-page illustrated folder de- 
scribes properties and applications of 
high-impact phenolic molding compound 
reinforced with fiberglass. Specifications. 
Durez Plastics. (X-15) 


CELLULOSE PROPIONATE MOLD- 
ING COMPOUND. Illustrated 12-page 
bulletin gives general and detailed prop- 
erties, special formulations, fabricating 
techniques, etc., for a thermoplastic mold- 
ing compound based on cellulose propion- 
ate. Celanese Corp. of America, Plastics 
Div. (X-16) 


NEWS FOR RESIN USERS. 28-page 
bulletin contains articles on a new post- 
stabilizer for natural and synthetic resins, 
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a new acrylic coating resin with improved 
hardness and adhesion, the use of ion ex- 
change in gelatin processing, etc. Resin- 
ous Prod. Div., Rohm & Haas Co. (X-17) 


CELLULOSE ACETATE MOLDING 
COMPOUNDS. Illustrated 16-pene bulle- 
tin gives specifications and applications of 
six formulae in a line of cellulose acetate 
molding compounds, and discusses finish- 
ing, ashing, buffing, tumbling, cementing, 
etc. Celanese Corp. of America. (X-18) 


CURING AGENT FOR EPOXY RESINS. 
Technical data sheet gives information 
and describes features of an epoxy hard- 
ening or curing agent, specially designed 
for structural epoxy systems requiring 
stable physical and electrical properties 
at elevated operating temperatures (above 
ca 140 degrees C.) Rousse] Corp. (X-19) 


EPOXY RESINS. 18-page technical folder 
describes applications, properties of epoxy 
resins for the electronic industry. Specifi- 
cations. Marblette Corp. (X-20) 


POLYURETHANE ELASTOMER. 22- 
page technical bulletin on a polyurethane 
elastomer which will not crystallize and 
has good creep properties, resistance to 
hydrocarbons, low-temperature perform- 
ance, high-temperature stability and abra- 
sion resistance. General Tire & Rubber 


Co. (X-21) 


EPOXY RESINS. 48-page catalog pro- 
vides technical information, describes fea- 
tures and applications of epoxy resins. 
Specifications, prices. Marblette Corp. 
(X-22) 
RIGID VINYL FOR EXTRUSION. 12- 
page illustrated brochure presents design 
advantages, chemical immersion data and 
applications for two unplasticized com- 
pounds, consisting of high molecular 
weight polymers compounded with sta- 
bilizer, lubricant and pigment. B. F. 
Goodrich Chemica] Co. (X-23) 


PLASTICS CATALOGUE. 64-page cata- 
logue lists data and specification for vari- 
ous plastics like lucite, plexiglas, \‘nyl te, 
polystyrene, nylon, fibrous glass, acetate, 
mylar, ete. Plastics Div., of Kaufman 
Glass Co., Inc. (X-24) 


EPOXY LAMINATING RESINS. 2-page 
technical data sheets describe features of 
two epoxy laminating systems designed to 
eliminate allergic reactions in individuals, 
other advantages. Marblette Corp. (X-25) 


SILICONE PRODUCTS. 8-page_illus- 
trated bulletin lists product uses and bene- 
fits of silicones for antifoam and release 
agents, lubricants, paper release, cos- 
metics, polishes, masonry water repellents, 
ete. General Electric, Silicone Products 
Dept. (X-26) 


EPOXY RESINS AND HARDENERS. 
20-page technical bulletin discusses prop- 
erties and uses of a line of epoxy resins 
and hardeners in liquids, flexible liquids, 
and solids. Reichhold Chemicals, Inc. 

( X-27) 


DESIGNING WITH PLASTICS. 8-page 
brochure gives data on general properties, 
summarizes scope of commercial fabrica- 
tion techniques of vinyl, phenolic, poly- 
styrene, oe me Bang epoxy resins and 
other compounds. Union Carbide Plastics 
Co., Div. Union Carbide Corp. (X-28) 


POLYCARBONATE THERMOPLAS- 
TIC. 4-page technical data bulletin sup- 
plies information on new plastic with en- 
gineering applications . . . a thermoplas- 
tic polycarbonate resin for processing by 
extrusion or injection molding. Tables, 
charts, specifications and data. Mobay 
Products Co., Sub. Mobay a Co. 


X-29) 
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POLYESTER RESINS. 12-page_illus- 
trated brochure describes features and 
applications of a line of polyester resins 
for laminating, molding, casting, encap- 
sulating and surfacing. Tables, specifica- 
tions and data. Reichhold Chemicals, Inc. 

(X-30) 


FOAMED PLASTICS. 16-page booklet 

gives basic physical and chemical data on 

polyster, polyether, and urethane foamed 

plastics, Nopco Chemical Company, 35) 
( 


TOOLING RESIN. 8-page technical bul- 
letin describes properties and outlines 
techniques for manufacturing plastic tools 
or patterns from a glue liquid epoxy resin 
that cures at room temperatures. United 
States Gypsum Company. (X-32) 


RELEASING PARCHMENTS. 10 pages 
of product information plus 7 ot of 
a line of parchments that provide release 
from a wide variety of formulations and 
materials. Specifications. Paterson Parch- 
ment Paper Company. (X-33) 
ACRYLONITRILE - BUTADIENE -STY - 
RENE PLASTIC. Describes applications 
of an ABS-plastic designed to provide in- 
jection molders with material i 


ving 

- rigidity, dimensional stability, high heat 
resistance, etc. Naugatuck emical. 

(X-34) 


BULLETIN ON ACRYLONITRILE. II- 
lustrated 40-page bulletin on the reactive 
monomer Acrylonitrile discusses pertinent 
physical data, suggested handling and dis- 
posal procedeures, proper storage sytems, 
and recommended materials for construc- 
tion. Wall chart of do’s and don’ts for 
handling. American Cyanamid Co. 
(X-35) 


PVC RESINS, WAXES. Series of techni- 
cal data sheets describes a low, medium 
and a high molecular weight PVC resin, 
a wax designed to prevent sun checkin 
of natural and synthetic rubbers, high 
melting point synthetic waxes and Gil- 
sonite compounds, Cary Chemicals, Inc. 
( 


PVC RESINS. Comprehensive 56-page 
manual gives details on company’s line of 
PVC resins, accompanied by extensive 
data on plasticizing, stabilizing, coloring 
and compounding. Jncludes much process- 
ing information and detailed explanation 
of test methods, General Tire & Rubber 
Co. (X-37) 


POLYPROPYLENE. 14-page illustrated 
booklet describes the features and proper- 
ties of, and Fe spn procedures for 
agytenions of this company’s “Moplen” 
polypropylene for pipe, foil and film, elec- 
trical, home, automotive and sanitary 
products. Montecatini. (X-38) 


SILICONE RUBBER. 12-page technical 
data catalog describes features, proper- 
ties, and applications of room tempera- 
ture vulcanizing silicone rubber com- 
pounds. Silicone Products Dept., General 
Electric. (X-39) 


TETRAFLUOROETHYLENE RESINS. 
4-page illustrated bulletin compares prop- 
erties and performance characteristics of 
Fluorosint TFE, a _ fluorocarbon-based 
resin with improved chemical and thermal 
properties with those of Teflon. The 
Polymer Corp. of Penna. (X-40) 


POLYSTYRENES. 24-page _ illustrated 
bulletin discusses lines of normal and 
modified polystyrenes, describes applica- 
tions, properties, design considerations, 
fabricating techniques, and finishing op- 
erations. Plastics Div., Kopper Co., Inc. 
(X-41) 


trated 8-page booklet describes properties 
of grades of a modified acrylic high-im. 
pact powder for injection molding and 
extrusion of sheets, rods, and tubes. In. 
cludes technical data, fabricating tech. 
niques, applications. Rohm & Haas Co, 
(X-42) 


POLYESTER FINISHES. Illustrated bro. 
chure describes properties, uses and ad. 
vantages of a specialized polyester resin, 
“Glid-Tile”, available in glossy finishes 
and many colors, with special application 
in the coating of such building materials 
as concrete, cinder blocks, wall 

wood and metal to provide a tile-like sur. 
face. The Glidden Company. (X-43) 


POLYPROPYLENE MOLDING AND 
EXTRUSION. 8-page brochure presents 
problems arising in the injection molding 
and extrusion of “Moplen” polypropylene, 
and the solution to these problems. 
cludes discussion of capacity, pressures, 
molds, etc., comparison with high-im 
styrene, low-density polyethylene. 
more Corp. (X-44) 


NEW THERMOPLASTIC POLYMER. 
6-page technical bulletin describes a new, 
high molecular weight, linear and 

line chlorinated polyether said to be 
highly resistant to thermal degradation 
at molding and extrusion temperatures, 
Cellulose Products Dept., Hercules Pow- 
der Co. (X-45) 


RESIN BOOKLET. 18-page illustrated 
booklet describes applications and 
erties of companys tetrafluoroeth 
nylon, polyethylene, and acrylic resins, 
E. I. du Pont de Nemours & Company, 
inc. (X46) 


REINFORCED MOLDING COM- 
POUNDS. Catalog of a line of reinforced 
molding compounds gives descriptions, 
specifications, recommended molding con- 
ditions, storage and handling tips and sug- 

estions on die selection and design. At- 
Powder Co. (X-47) 


MOLDING COMPOUNDS, RESINS. Il- 
lustrated 8-page brochure provides data 
on properties and uses of a line of ther- 
mosetting phenolic and diallyl phthalate 
molding compounds, fire-retardant poly- 
ester resins for reinforced plastics and 
phenolic resins for bonding and coating. 
Durez Div., Hooker Chem Corp. ( X-48) 


VINYL ACETATE MONOMER. 16-page 
technical bulletin gives physical 
chemical properties, specifications, appli- 
cations, analytical methods and g 
data on a vinyl acetate monomer. Air Re- 
duction Chemical Co. ( X-49) 


POLYETHYLENE. Series of illustrated 
brochures describes this company’s 

of polyethylene for use in the man 
ture of plastic films, textiles, food pack- 
aging, food cartons, polishes, color con- 
centrates, etc. Semet-Solvay Petrochem- 
ical Div,, Allied Chemical Corp. (X-50) 


PHENOLIC MOLDING COMPOUNDS. 
16-page illustrated catalog and brochure 
contains tables, gives technical data and 
information on phenolic molding com- 
pounds. Methods, physical properties, de- 
sign suggestions and finishing. Durez Plas- 
tics Div., Hooker Chemical Corp. ( X-51) 


EXTRUSION & MOLDING COM- 

POUNDS. Illustrated 4-page brochure 

lists vinyl and polyethylene extrusion and 

molding compounds, custom com 

types and color concentrates. Outlines 

laboratory and plant facilities. Blane von 
(2 


POLYPROPYLENE FACT BOOK. Iilus- 
trated 10-page booklet describes proper- 


ACRYLIC MOLDING POWDER. Illus- ties and applications of lightweight “Pro- 
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fax” polypropylenes for extrusion, coat- 

yacuum forming, compression and 
transfer molding, etc. Includes processing, 
design, and other data. Hercules Powder 
Co., Inc. (X-53) 


NYLON MOLDING COMPOUND. 
Technical bulletin describes a glass-re- 
nylon compound for injection 
molding. Its features include dimensional 
stability, resistance to impact. Bulletin 
s molding procedures, gives prop- 

erties. Belding Corticelli —s = 


POLYVINYL DISPERSION. Illustrated 
19-page brochure gives general informa- 
tion on a specially formulated, high 
molecular weight, polyvinyl dispersion 
which is a 100% non-volatile liquid not 
requiring high pressure in converting to 
solid, Chemical Products Corp. (X-55) 


PATTERN MAKING WITH EPOXY 
RESINS. An eight-page brochure ex- 
laining all known applications of epoxies 
for fabricating, core boxes, cope and drag 
patterns, match plates, fillet and repair 
pastes, wood pattern coating resins, plas- 
tic pattern wood, core driers, etc. Furane 


Plastics Inc. (X-56) 


SILICONE FOAMING POWDERS. 4- 
page technical bulletin outlines the char- 
asteristics, applications and typical prop- 
erties of these completely formulated 
ready-to-use-powders that produce heat- 
stable, nonflamable, low density silicone 
foam structures. Dow Corning Corp. 

(X-57) 


SILICONES. An engineering guide to 
the forms, properties and applications of 
this company’s silicones, materials of de- 
im and production that resist time, heat, 

, moisture, weathering, oxidation, 
electricity and chemical attack. 16-pages. 
Dow Corning Corp. (X-58) 


COATINGS. A series of 11 technical bul- 
letins outline the general specifications of 
Reynasol applications in coatings for steel, 
paper, glass, rope, plating rack coating, 
slush molding, rotational castings and cold 
dip or spray. Reynolds Chemical Products 
Co, (X-59) 


SILICONES. 8-page fold-out gives infor- 
mation on the advantages of silicones 
for the missile designer. Probable applica- 
due to miniaturization, reduced 
weight and added reliability are dis- 
. Dow Corning Corp. (X-60) 


THERMOSET MATERIALS. Bulletin 
describes “Cast-N-Set”, a specially com- 
—— thermoset material which can 

formulated to meet most specific re- 
quirements. Casting technique, types of 
mold, fillers and colors are described. 
Price schedule. Cast Plastics, Inc. (X-61) 


EXPANDABLE POLYSTYRENE. 4- 
page illustrated folder outlines uses and 
eatures of expandable polystyrene. Basic 
epatics listed by company who does 
gn, art work and finishing. Weber 
ics, Inc. (X-62) 


COPOLYMER RESIN. A 4-page bro- 
chure describing physical properties and 
fabrication techniques to = used with 
lon 150,” a styrene methyl methacryl- 

ate lymer resin. Excellent clarity and 
good heat resistance, outdoor weather- 
ability and light stability are claimed. 
emical Co. (X-63) 


POLYURETHANE MATERIAL. 16- 
page data brochure with charts and tables 
ibes properties of polyurethane ma- 
terial designed for rugged, abrasion-re- 
t applications and which can be 
converted into end products by —~. 
ering, extrusion or molding. B. F. 


Goodrich Chemical Co., Div. B. F. Good- 
rich Co. (X-64) 


THIN SHELL CONSTRUCTION. The 
use of “Styrofoam”, Dow foamed poly- 
styrene, as a structural board in thin shell 
construction is described in this illus- 
trated and detailed 24-page bulletin. 
Dow Chemical Co. (X-65) 


URETHANE FOAM. 6-pages of descrip- 
tion and technical data on a process of 
manufacturing molded polyurethane for- 
mulations (Reynofoam) to a customer's 
specification and prints. For use in the 
automotive, tractor, transportation, air- 
craft and furniture trades. Chemical re- 
sistance, resin and foam specifications of 
several foams are listed. Reynolds Chemi- 
cal Products Co. (X-66) 


LIQUID EPOXY RESINS. The D.E.R. 
831, 332, and 334 epoxy resins, with 
formulation, hardner, end and handling 
information, are discussed in this 28- 
page technical bulletin. Dow Chemical 
Co. (X67) 


LIGHT STABILIZED POLYSTYRENE. 
This 10-page bulletin lists properties, 
fabrication technology, light stability 
data; and accelerated testing prodedures 
for “Styron Verelite”. Dow a Ss; 


VINYL SOLUTION RESINS. 16-page 
booklet discusses preparation, properties 
and compounding of Geon solution resins 
for oo coatings, food packaging, strip- 
pable coatings, printed inks, etc. B. F. 
Goodrich Chemical Co. (X-69) 


SPRAY-ON VINYL COATING. Illus- 
trated 4-page brochure describes a sys- 
tem for spraying a leathexy-textured vinyl 
coating on metal products. Wide range of 
colors. Metal & Thermit Corp. (X-70) 


INTERIOR PAINTS. 30-page technical 
bulletin covers in det e ‘ormance 
of a styrene-butadiene copolymer latex 
design to improve interior paints at 
low cost. Pictures, graphs and charts 
show results of various tests. Plastics 
Div., Koppers Co., Inc. (X-71) 


PLASTICS FOR SPRAY-COATING. 
Three booklets, each describing a variety 
of tough plastic finish which can be 
sprayed on metal, wood, etc, in several 
textures, including leather. Physical and 
chemical properties and details of appli- 
cation are given. John L. Araiiags § mm 


FORMULATIONS OF STYRON. 6-page 
bulletin distinguishing between general 
popes, high heat, medium impact, and 
igh impact high heat and high impact, 
light stabilized polystyrene resins. Physi- 
cal property variations for the several 
polystyrene formulations are included. 
Dow Chemical Co. (X-73) 


INDUSTRIAL PLASTICS. 16-page illus- 
trated booklet details properties of nu- 
merous industrial plastics. 5 eee 
and machinability obo noted by a com- 
pany offering complete line of stock mill 
shapes and machined parts, tubing and 
hose, sintered plastic parts, molding resins 
and coating materials. The ~— Sat 


GLASS-BONDED AND SYNTHETIC 
MICA. Engineering data file discusses 
properties, characteristics and applica- 
tions of glass-bonded and synthetic mica 
in a number of variations as used in elec- 
trical insulating. Mycalex Corp. of Amer- 
ica. (X-75) 


ROOM TEMPERATURE CURING SYS- 
TEM. 12-page bulletin describes an im- 
proved room temperature curing system 


for the polyester resin, Atlac 382. Presents 
a workable method for curt at tempers 
tures from 60 to 110° F., 

the resin’s 


a ware- 
house distributor includes fiber glass fab- 
rics and fibers, polyester and epoxy resins 
and catalysts, parting agents, pigments, 

tc. Property ies, lication 
Cadillac Plastic & Co, (X-77) 


POLYPROPYLENE. ng 2 profusely 
illustrated booket discusses chemical 
nature and structure of “Moplen”, a 
thermoplastic material parti ly 
for injection molding and _ extrusion 
gre yee are Seetes as well 
as typical app ions. ore 4 
(X78) 


eed tds Gale eage 
page tec! 

and applications ofthis new Bucroe 
cont g astic " - 
tions ee bang and food a. 
essing, c. g insulating 

meorn No coatings. Pennsalt Chemical 
Corp. (X-79) 
POLYPROPYLENE. §8-page technical 
bulletin deals with Moplen, a new poly- 
propylene and presents tion in in- 
jection molding and ene Se 
isotactic polymer. Suggested ties 
and their proposed uses are included. 
Chemore Corp. (X-80) 


CURING RESINS. 21-pages of informa- 
tion descriptive of room temperature cur- 
ing resins. Also material for manufactur- 
ing er where the _— i. > or 
spray tor process . Iinter- 
chemical Carp. (X-81) 
THERMOPLASTIC RESINS. Three 12- 
page bulletins outline —— and 
applications of “Cycolac” a tweight, 
uniform resin specially sui for the 
manufacture of any product requiring su- 
paeeeee, strength, heat resistance, 

lectri roperties re- 
le ng etc. Marbon Chemical (Zea) 


SPECIALIZED POLYMERS. Illustrated 
folder describes specifications and appli- 
cations of complete line of hot, cold, oil- 
extended and specialty SBR synthetic 
latices, Firestone Synthetic Rubber & 
Latex Co. (X-83) 


BLOW MOLDING. Two 14-page book- 
lets. First describes advantages of blow 
molding, its principles a 

iathods, Second details chendell seukt- 
ance of “Grex”, a high density polyethyl- 
ene. Technical data. W. R. Grace Fri 


THERMOSETTING PLASTICS. 28-page 
illustrated booklet discusses “Synthane”, 
a thermosetting plastic laminate, Proper- 
ties and characteristics detailed as well 
as applications, Specifications. Synthane 
Corp. (X-85) 


THERMOSETTING MATERIALS. 8- 
page bulletin outlines a “foamed-in-place” 
plastic, a thermosetting cellular material 
obtained by chemical reaction of polyiso- 


Nopco Chemical Co. 


POLYETHYLENE COATED PROD- 
UCTS. 4-page folder with over a dozen 
attached samples extruded polyethyl- 
ene coated products. American Sisalkraft 
Corp. (X-87) 
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ese Coenr. Lape sheet 
a polyester coating and potting 
ome Cae to cost less than epoxies 
an to gap A ly reduce cure time. 
Naugatuck Chemical Div., U. S. Rubber 
Co. (X-88) 
NEW ABS SPASTIC. Spon folder pore 
charts describes physical, chemical and 
electrical puaetite and advantages of a 
new ABS plastic designed for use in 
molding operations. Naugatuck Chemical 
Div., U. S. Rubber Co. (X-89) 


PHENOLIC RESINS, VARNISHES, 
MOLDING POWDERS. 8-page catalog 


describes product features, special 


erties, applications, etc., 7 ee 
able Funes moldin powders, laminat- 


nishes. Chemical Materials Dept., General 
Electric Co. (X-90) 


RIGID VINYL. Three one-page technical 
data sheets on rigid vinyl and cellulose 
a. Specific oun, tensile, flexural 
and impact strengths, water absorption 
and heat distortion detailed as are forms, 
thicknesses, maximum widths and colors. 
Nixon Baldwin Chemicals, Inc. (X-91) 


EXPANDABLE POLYSTYRENE. 4 
page booklet with inside pocket flap con. 
taining numerous applications describes 
a polystyrene suitable as an insula 
material in the commercial and residen 
fields. Also for cold storage plants, brew. 
eries, dairies etc. Properties detailed, 
United Cork Companies, Uni-Crest Diyi. 
sion. (X-92) 
POLYSTYRENE SPECIFICATIONS, 
Folder contains specifications and 
gests uses for company’s special line of 
eneral perpen, high- impact, and high. 
flow polystyrene resins. Foster Cont Co., 
X93} 


Chemicals and Additives for Plastics 


EPOXY CURING AGENTS. 10-page 
brochure discusses the characteristics and 
pocomtios of two bifunctional alkyl al- 
anol amines. They undergo typical ter- 
tiary amine reactions and, in addition, 
contain hydroxyl groups which give them 
some characteristics of alcohol. Pennsalt 
Chemicals Corp., Industrial © Dept. 


PIGMENTS FOR PLASTICS. 4-page 
brochure reviews characteristics of com- 
pany’s extensive line of blue, pink, violet, 
green, yellow and red pigments. Eval- 
uates their compatabilities with specific 
resins, Standard Ultramarine & Color Co. 

(X-95) 
GERMPROOFING. 8-page booklet de- 
scribes “Corobex”, a series of bacterio- 
static and fungistatic agents that render 
products permanently germ proof, odor- 


proof, mildew, fungi and mold-proof. Bex 
Industries, Inc. (X-96) 


PLASTICIZERS. 6-page technical bul- 
letin reveals applications of “Hercoflex 
290”, a low temperature vinyl plasticizer 
with exceptionally low volatility. Physical, 
chemical and electrical properties noted. 
Hercules Powder Co. X- 


PLASTICIZERS. 4- age technical bul- 
letin outlines uses of “Hercoflex 707” a 
high molecular weight monomeric ester, 
that combines the easy to process ad- 
vantages of monomeric types with the 
pagnenaace properties of the viscous, 

gh molecular weight polymeric plasti- 
cizers. Applications and properties. Her- 
cules Powder Co. (X-98) 


CROSS LINKING POLYETHYLENE. 
12-page booklet outlines uses and applica- 
tion of Dicumyl peroxide, an agent for 
cross linking polyethylene. at cross 
linking does, its chemistry and physical 
peepertios are outlined. Hercules a 


PIGMENTS. 4-page folder explains 
“Murano”, a synthetic nacreous pigment. 
It can produce a play of colors in con- 
junction with pearly luster for many a 

plications. ( Previously confined to o 

taining color J ond in cast poy 
Its use in surface coatings and plastics is 
described. The Mearl Corp. (X-100) 


PLASTICIZERS. 32-page technical bul- 
letin offers Copstgtions, specifications and 
typical ——— of numerous p 
cizers. mpatibility and perform- 
ance charts, as oan ] as vapor pressures and 
viscosity curves. Eastman Chemical Prod- 
ucts, Inc. (X-101) 
WETTING AGENTS. 28-page booklet 
describes “Emuplhor EL-620 and vel “4 
hor EL-719” nonionic emuls 
genting = and potting, C ents. yeas 
rmatological toxicity as well as 
phytotoxicity are magi Antara Chemi- 
cals. (X-102) 
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SOLVENTS. ali dl technical bulletin 
offers information about Butyrolactone, a 
powerful solvent with a wide liquid range 
and low viscosity (for its volatility). Prop- 
erties, solubilities and reactions are listed. 
Antara Chemicals. (X-103) 


BUTYNEDIOL. 40-page technical book- 
let offers information on butynediol, a 
polyfunctional raw material used as an 
intermediate for agricultural chemicals, 
textile auxiliaries, in- 
ibitors and propellents. Also as a corro- 
sion inhibitor, defoliant and _ solvent. 
Properties and_ specifications. Antara 
Chemicals. (X-104) 


PLASTICIZERS. 4-page technical bul- 
letin describes “Peroxidol 780” a light 
colored polymeric, epoxy-type plasticizer. 
It can be emplo in calendering, ex- 
truding and molding operations per- 
mitting easy processing at normal tem- 
peratures with no sticking in plastisols, 
organisols, solution coatings or disper- 
sions. Reichhold Chemicals, Inc. (X-105) 


INHIBITOR HPT. 5-page technical bul- 
letin outlines an ultraviolet light inhibitor 
that is effective in poly-( vinyl chloride) 
formulations when used in conjunction 
with heat stabilizers. Properties. Eastman 
Chemical Products, Inc. (X-106) 


INHIBITOR O P S. 5-page technical 
bulletin outlines inhibitor (p- Iphenyl 
ey for eee use on ultraviolet 
stabili =| for polyolefins such - polyethyl- 
ene and polypropylene. T roper- 
ties of this white cryst “yy 
listed. Eastman Chemical Products, Inc. 

(X-107) 
PEARL ESSENCE PIGMENTS: can be 
sprayed or dipped on any sealed surface 
for plastic, metal, wood, Ly pepe, 
etc. Can be incorporated ‘so Bik 
polyester, vinyl, etc. Gives a 

w cost. Argenta Products Co 

(X-108) 
BACTERIA-FUNGUS PREVENTA- 
TIVES. 6-page folder describes a series 
of bacteriostatic and fungistatic agents to 
render products penmencally y germ-proof 
and mold-proof. (109) 
INHIBITORS THBP. 5-page technical 
bulletin outlines SHEP. ome < fective anti- 
oxidant for polzol as poly- 
ropylene an aw = py 
Bn waxes. Relatively nonvolatile when in- 
corporated into plastic formulations. 
Typical properties listed. Eastman Chemi- 
cal Products, Inc. (X-110) 


STABILIZER. 8-page booklet describes 
company’s list of stabilizers, gelling agents 
and ial and inclu =. 





BS 


tailed information on their properti “a 
advantages. National Lead win 
OXO ALCOHOLS. 23-page technical 
bulletin ene | properties and behavior 

characteristics of cul and dectyl alco- 


hols, and their role in the production of 
ester plasticizers. Eniay Chemical Co, 
A Div. of Humble Oil & eee Co. 
112) 
CHEMICALS FOR PLASTICS. 16- 
catalog describes and gives uses for 
company’s line of industrial chemical In- 
cludes tar acids and oils, plasticizers, 
“CUMAR” Resins, maleic anhydride, 
nate acid, etc. Plastic and Coal Chem, 
, Allied Chemical Corp. (X-118) 


ane CHEMICALS. Illustrated 5% 
page booklet gives properties and charae- 
teristics of saturated and mono-unsat- 
urated fatty alcohols of various iodine 
values. Also describes hydrofol fatty, hy. 
drofol glycerides, sperm oil products and 
vegetable fatty acids. Archer-Daniels. 
Midland, Ind. Chem. Div. (X-114) 


ADHESIVES, COATINGS, PRIMERS 
FOR VINYL CONVERTING. Data sheet 
file discusses lamination and converting 
of vinyl! film. Describes end uses, markets, 
etc. Includes adhesives selection chart. 
National Starch and Chemical Corp. 
(X-115) 
ACRYLONITRILE REACTIONS. Book- 
let describes briefly acrylonitrile reactions 
under these headings: hydroxyls, amines, 
halogenation, hydration & hydrolysis, for 
maldehyde, sulfhydryls, reduction, 
Alder, amides, olefin, aldehydes & ketones, 
polymerization. Formulae. — a 
anamid Co. X-ll 


COLORS AND PIGMENTS. seal 
catalog describes features, properties = 
applications of various color iron oxides. 
Tables, charts, specifications, prices 
data. C. K. Williams & Co. (X-117) 


CURING AGENT FOR EPOXY 
RESINS. 4-page technical data sheet 
with charts and tables describes an 
aliphatic amine type curing agent 

signed to provide room temperature cur 
ing systems with improved sx 
Jones-Dabney Co., Div. of Devoe & 

Raynolds Co., Inc. (X-118) 


POLYMERIC PLASTICIZERS. em = 
of technical data information de: 
physical pr apa, advantages, and ap 
dion of a non-migratory polymeric 
plasticizer. Harchem Div., Wallace & 
Tiernan, Inc. (X-119) 


METALFLAKE DECORATION. Illus 
trated 6-page brochure discusses 

areas of use for colored metal flakes 
designed for laminating into plastic sheet 
ing. The Dobeckmun Company (X-120) 


ANTI-BLOCKING, STATIC, SLIP 
AGENTS. 6-page brochure gives im 
dividual information, technical data on: 

anti-static agent to counter static accum- 
ulations on such things as carpeting, ny- 
lon, synthetic blends, wool; anti-blocking 
agent for vinyl film and sheeting; also @ 
lubricant to produce satisfactory slip for 
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the extrusion and molding of vee 
Fine Organics, Inc. X-121) 


METHYL BUTYNOL, METHYL 
PENTYNOL. 60-page booklet discusses, 
with tables, formulae and descriptions, 
the physical properties, storage and han- 
dling, toxicity, methods of analysis, chemi- 
cal properties and applications of the 
above tertiary acetylenic alcohols. Air Re- 
duction Chemical Co. (X-122) 


ANTLSTATIC FORMULA.  6-page 
folder describes applications of anti- 
static wax and cleaner formula designed 
to clean clear plastic, prevent accumula- 
tion of static charges. Comes with free 
sample. Merchandise ae %195) 


VISCOSITY DEPRESSANT. Data sheet 
states the advantages of using viscosity 

nts with ng plastisols, organi- 
- rigid plastisols, hot melts and plasti- 
gels in rotional casting, dip coating, 


casting, and other processes. Plastics & 
Chemical Corp. (X-124) 


STABILIZER FOR CHLORINATED 
POLYMERS. 2-page data sheet contains 
information on an organo-tin sulfur de- 
signed to obtain maximum heat and light 
stabilization for chlorinated polymers. Ad- 
vance Solvents & Chemical Div. (X-125) 


PLASTICIZERS. 30-page booklet de- 
scribes two octyl epoxy stearates, gives 
their physical properties and the proper- 
ties of compounds containing each, Sug- 
ests applications and discusses their et- 
ects in plz egy eo ogy A and neo- 
prene rubbers arts, tables. Argus 
Chemical Corp. (X-126) 


STABILIZATION OF POLYVINYL 
CHLORIDE. 24-page booklet describes 
a line of stabilizers including barium-cad- 
mium, zinc, barium-cadmium soaps, che- 
lators and other metallic types. Discusses 
choosing a stabilizer system and specific 
— Specifications. Argus San) 


NEW PLASTICS COLORING 
AGENTS. Two specification sheets and 
color sample booklet describe properties 
and application of coloring agents for 
plastics. Patent Chemicals, Inc. (X-128) 


REACTIVE FLEXIBILIZER. §8-page 
technical brochure describes new, low- 
viscosity, reactive flexibilizer for epoxy 
resins, also in adhesive, body solder, cast- 
or tod laminating other applications. 
- ae Div., Ciba Co., Inc. (X-129) 


SPECIAL ORGANIC PIGMENT COL- 
ORS. 50-page data brochure with tables 
and color charts describes properties and 
application of range of colors, from blue 
to green, having stability in contact with 
certain chemical substances, and fastness 
to light. General Dyestuff Co., Division 
of General Aniline & Film Corp. 
X-130 


INDUSTRIAL ADHESIVES. Fives il- 
lustrated folder describes properties and 
applications of industrial adhesives coat- 
ing suitable for various packaging appli- 
cations. Specifications and data. Finishes 
Div., Interchemical Corp. (X-131) 


PASTE COLORS FOR POLYESTERS, 
EPOXIES. Booklets containing color 
samples give roperties, use procedures 
ae on this company’s lines of color 
pastes for epoxy al polyester resins. 
ics Color Co. (X-132) 


STATIC CHARGE MEASURER. 2-page 
Catalogue sheet, illustrated, describes a 
meter designed to measure electrostatic 


charges accuratel 

hydrocarbons, oad oie other poor con ey Me 
electricity. Specifications. Data. Keith- 

ley Instruments Inc. (X-133) 


ANTLSTATIC AGENT. Bulletin sheet 


describes an anti-static agent for nylon, 
synthetic blends and wool. Supplied as 
5% solution, ready to use, or as crystalline 


powder. Applied by spray or sponge. Fine 
Organics, 5 (X-134) 
STABILIZERS, GELLING AGENTS. 12- 
page brochure describes and gives proper- 
ties and uses of a line of chemicals includ 
ing vinyl om lead -_ non-lead, 
stabilizers for chlorosulfona ed polyethyl- 
ene and gelling agents for p lyesters and 
epoxy resins. National Co. (X-135) 


CURING EPOXY RESINS. 2-page illus- 
trated folder gives data on physical prop- 


erties of a boron fluoride monoeth — 
the curing o' 
(X-136) 


complex used in 
resins. Harshaw Chemical Co. 
STABILIZERS. Series of 12 technical 
oviee. pare describe om 

of special purpose 
vag. Properties of each are tabulated 


recommended uses are indicated. 
Witco Chemical Company. a") 


te oe pore Data on the specificati: 
physical properties, and the efubility ra 
“RS-31,” a vinyl plasticizer which im- 
parts excellent heat stability, clarity, heat 
sealing, and printing characteristics. Metal 
& Thermit rp. (X-138) 
PEARL ESSENCE whee ne ud i pam 
ayn cme a — » — 
ties and applications of a pear 
finishes to plastic surfaces. eee: Prod. 
ucts Co. X-139) 
CHEMICALS, A le henson 
ADHESIVES, COATINGS. A 36-page 
catalog lists specifications, end-uses, and 
other technical data 

Co., Div. of The hy Co. (X-140) 
CUMENE HYDROPEROXIDE AND 
RELATED CATALYSTS. 14-page tech- 
nical data folder describes properties, han- 
dling, uses and applications of a 
hydroperoxide and related catalysts. _ 
cifications. Hercules Powder Co. (X-l 
WHITE PIGMENTS. Illustrated 56-page 
booklet describes a group of titanium 
white pigments and discusses their funda- 
mental and technical properties and their 
uses in plastics, etc. Titanium ary) 
Corp. (X-142) 
POLYMERIC PLASTICIZERS. 12-page 


technical bulletin describes a polymeric 
lasticizer for use in the man ~_~ of 
VC electrical wire coatin 

film and sheeting 7. a cive backed 
film and ousting. Gupaie Cnn 

Div., Monsanto Chemical Co. Tar) 


ODOR CONTROL. Informative brochure 
on control of industrial odor and deodor- 
ization technology. Discusses malodor 
nomen, of plant and product; stock 


age oe gl etc., neu = 
rou, plication of appropriate Ta- 
grances, Rindia, I Inc. (X-144) 


METHYL ETHYL KETONE PEROX- 
IDE. 6-page technical information bulle- 
ton describes properties and applications 
of a liquid designed for use as a poly- 
merization catalyst for vinyl, acrylic and 
polyester type resins. Specifications and 
data. U. S. Peroxygen Corp. (X-145) 


VINYL RESIN PLASTICIZER. 4-page 
brochure with charts and tables pM a 
features and applications of an epoxidized 
ester plasticizer develo for the vinyl 
field. Specifications and data. Reichhold 
Chemicals, Inc. (X-146) 


NATURAL-SYNTHETIC LATICE 


and of emulsifier 
and stabilizer for natural and — 
event coagulation caused 
means. Witco Chemical 
Inc, (X-147) 
CLAY FILLER FOR REINFORCED 
PLASTICS. 20- technical handbook 
contains comprehensive discussion of use 
of hydrite kaolinites as fillers for rein- 
forced Includes chart and graph 
data kaolinite-filled resins. Ceorgi 
Kaolin Co. (X-148) 
ANTI-STATIC AGENT. 4-page brochure 
describes an anti-static agent said to have 
long-lasting effect with all hard-surfaced 
set. Merix Chemical Co. (X-149) 


COLORS AND PIGMENTS. Handbook 
and pigments used in 


the manuneawve of pales, sana, Ine 
tics, etc. C. K. Williams & Co., Inc. 


(X-150) 
PLASTICS FINISHES, 4- folder de- 
scribes a line that includes uers for 
— a aioe niches 
‘or plastiso lystyrene 
vinyl inks in adhesives. 
Products Co. (X-151) 


PLASTICIZERS. 17-page technical bulle- 
tin describes the properties, 


and Oormance features this com- 
y's line of plasticizers for vinyls. B. F. 
Goodrich Chemical Co., Div. B. F. 
i (X-152) 


COMPOUNDING, STABILIZATION OF 
RIGID POLY. 10-page folder and tech- 
nical data sheets point up new boundaries 
of usefulness for rigid vinyls. Advance 
Solvents & Spaniel Div., Carlisle Chemi- 
cal Works, Inc. (X-153) 


WETTING, DISPERSING AGENTS. 
14-page brochure describes applications 
of wetting agents in solvent Pog dis- 
persing agents and recommendations for 
use in formulations; a cationic poly- 
amide stabilizer and surface active agent. 
Synthetic Chemicals, Inc, (X-154) 


HANDBOOK ON PEARL PIGMENTS. 

S-page manual on natural and synthetic 
pigments gives data on material 
ion, formulati plication pro- 

cedures. Includes properties, when be. in- 

formation on resin compatibilities and 

suggested uses in coating, 

ing and extruding. The Mearl OP 55) 


POLYMERIC PLASTICIZER. 6-page 
bulletin describes features of a non- 


migratory plasticizer, its eager a 
characteristics, compatibility, low vola 
ity. Resistant to extraction by water, oil, 
and gasoline. One of its applications is 
said to be as a preventative in 


windshield 
2 ing on automobiles. ——— 
Wallace & Tiernan, Inc. (X-156) 


_ USE OF py ray + 
12-page reprint of a a ome to 1 
Annual M Meeting of the — Plas- 
tics Division on the use of organic per 
oxides in the reinforced lastic aw dh ng 
Diagrams, tables. Lucido cide! Div, Wallace 
& Tiernan, Inc, (X-157) 


PLASTICIZERS. 28-page ee pro- 
duced by supplier of specialty plasticizers 
of the low-temperature ealeniaate 
para types. Discusses series of 
plasticizers in addition to giving 
performance data, p 
and specific gravi 


ity charts, End uses 
noted, Emery Industries, Inc. (X-158) 
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ACETATE SHEETS. 12-page product 
data bulletin on cellulose acetate sheets. 


(X-159) 
eee. 8-page brochure a 
~s ical +4 
stock sha Also Pm cme pnd = 
Sac ere Set oot 
we coloring of nylon 
parts, Cadillac lastic & Chemical Co. 
(X-160) 
ACRYLIC. 20-page booklet gives detailed 
information on i forming and 
Gnishing of acrylic and other shapes. Il- 
lustrated processes include layout, cutting, 
sawing peoming, oie , routing, shap- 
ing and turning. Cadillac ic & Chemi- 
Co. (X-161) 
TEFLON STOCK SHAPES. 8-page illus- 
trated catalog lists available pes and 
sizes of Teflon plastics as well as pro 
erties and end use applications. Speci. 
cations. Cadillac Plastic & Chemical Co. 
(X-162) 
EXTRUDING FROM STOCK DIES. 
4-page brochure shows in profile several 
dozen shapes available from a stock of 
dies. Lists the plastic compounds 
kept in stock, Conneaut Rubber & Plastics 
Co. (X-163) 
RIGID PLASTIC SHEETINGS. 12-page 


POLYESTE 


Film, Sheeting, Rods, Tubes 


bulletin describes a group of rigid sheet- 
ings including unplasticized polyvinyl 
chloride. Gives physical properties, i- 
cal resistance ts, design helps, fabri- 
cation tips, etc. Seiberling Rubber Co., 


Plastics Div. (X-164) 
METALLIZED THERMOPLASTIC 
SHEETINGS. Illustrated 4-page bro- 


chure gives applications and color sam- 
ples of metalli butyrate acetate sheet- 
ing for deep and shallow draw forming, 
available in standard or matched colors. 
Bulletin describes this method of form- 
ing. Gomar Manufacturing Co., Inc. 
(X-165) 
POLYSTYRENE FOR MACHINING. 
Pamphlet describes high-impact rod avail- 
able in diameters up to 2% in., tubing in 
diameters up to 3 in., and sheet up to 
2 in. in thickness, for the machining of 
small parts. Westlake Plastics Co. (X-166) 


RIGID VINYL SHEET. [Illustrated 20- 
page booklet discusses and gives ifi- 
cations and test data for a family of rigid 
vinyl compounds. B, F. Goodrich Chemi- 
cal Co. (X-167) 


EPOXY RODS, TUBES 
AND SHAPES. 4-page folder describes 
features, applications of polyester and 
epoxy resins in combination with rein- 
forced glass filaments, to produce such 
things as rods, tubing and various shapes. 
Polygon Plastic Co. (X-168) 


AEROSOL DIP TUBES. Reprint of an 
article on extruded plastic dip tubes for 
aerosol containers discusses material con- 
siderations, size specifications and special 
applications. Anchor Plastics Co. (X-169) 


SHEETS, RODS, TUBES. 8-page illus- 
trated catalog lists specifications for this 
company’s nylon, polystyrene, Teflon, and 
chlorinated polyether rods, tubing, sheets, 
bars, strips and tapes, etc. The Polymer 
Corp. of Pa. (X-170) 


EXTRUDED PRECISION SHAPES, 4 
page, illustrated folder describes line of 
plastic extruded shapes and fabricated 
parts. Bulletin outlines application to 
three important plastic materials. Spedt- 
fications, data. National Vulcanized Fibre 
Co. (X-171) 


STOCK PLASTIC SHEETS. 64-page cat- 
alog lists available sizes, weights, color 
ranges, textures, purchasing specifica- 
tions, grades and prices of an_ extensive 
range of plastic sheets, rods, tubes, films, 
blocks. and flat tubings. Also covers ce- 
ments, pigments and miscellaneous plas- 
tics and supplies. Cadillac Plastic & 
Chemical Co. (X-172) 


ACETATE FILMS. 6-page product data 
bulletin on acetate films. Available in 
cast or extruded form. Physical and me- 
chanical properties detailed as well as 
types. Cdlanaae Corp. of America. (X-173) 


Fillers and Reinforcements, Laminates and Reinforced Plastics 


REINFORCING FABRICS. 24-page 
guide to industrial fabrics; their develop- 
ment, fibers and yarns, fiber construction, 

ical fabrics, etc. Also information on 
abrics and rubber, coated fabrics and 
supported film, fabrics in laminates and 
for abrasives. Properties, etc. Wellington 
Sears Co. (X-174) 


ASBESTOS. Data sheets on asbestos suit- 
able for use as a filler with polyester and 
phenolic resins and in the preparation of 
casting resins for plastic tooling. Chemi- 
cal and screen analyses included. Pow- 


hatan Mining. (X-175) 
FIBER GLASS WOVEN ROVING. 4- 
page illustrated catalog folder describes 
eatures and applications of a line of fiber 
glass woven roving fabric designed for 
use in construction of such things as fiber 


swimming ls, large containers, 
eS etc. Bean Fiber Glass, Inc. {X-176) 
POLYESTER PRE-IMPREGNATED 
GLASS CLOTH. File folder contains 
sample, technical data on e-resistant 
polyester resin pre-impregnated glass 
cloth for use in laminates for electrical 


and electronic applications. Standard In- 
sulation Co. (X-177) 


PRE-IMPREGNATED MATERIALS. Kit 
contains descriptive literature on avail- 
able phenolic, polyester, epoxy and sili- 
cone pre-impregnated glass fabrics, mats 


and rs. Samples included. Standard 
Insulation Co. “ (X-178) 


LATICES. 22-page illustrated brochure 
presents features and properties of lines 
of latices as used for the coating and im- 
pregnation of fabric, paper, leather, and 
non-woven constructions to impart su- 
perior abrasion resistance and tensile 
strength, good washing characteristics, 
etc. B. F. codrich Chemical Co. (X-179) 


ASBESTOS FIBER. 4-page illustrated 
folder presents features of asbestos fiber 
as a bulking, reinforcing, hardening, fire- 
and-heat resistant filler in phenolics and 
other thermosetting plastics, and in 
thermoplastic molding compounds. In- 
cludes property chart. Jenne nee) 


INSULATION MATERIALS. 8-page il- 
lustrated bulletin describes applications 
and advantages of “Limitrak”, a new r 

surface-coating insulating material. Used 
to provide non-tracking and superior in- 
sulating qualities to insulators, separators 
and bushings, etc. Westinghouse, Micarta 
Div. (X-181) 


GLASS YARNS. 4-page technical bulle- 
tin describes Teflon-coated glass yarns 
for uses where high temperature insula- 
tion and chemical resistance application 
are required. Chemo Products Inc. 
(X-182) 


COPPER CLAD PHENOLITE. 6-page 
fold out describes the use of copper clad 

henolite in printed circuitry. The manu- 
Robeien process is outlined as well as 
the basic grades ne . Available 
services are noted. National Vulcanized 
Fibre Co. (X-183) 
SILICONE GLASS LAMINATES. 4 

ge folder outlines typical applications 
for silicone-glass laminates. Qualities in- 
clude low moisture absorption, high are 
resistance, low loss factors, stable dielec- 
tric qualities at low class H operating 
temperature. Dow Corning Corp. 

(X-184) 

Lng ee =m Bdrm oe esteated 
page brochure describes typical applica- 
tions of the highly versatile Vulcanized 
Fibre, which has excellent arc resistance, 
low thermal conductivity, high abrasion 
resistance, and is exceptionally strong in 
relation to unit weight. National Vulcan- 
ized Fibre Co. (X-185) 
REINFORCED PLASTICS. Series of 
technical bulletins discussing a line 
reinforced plastics, preimpregnated felts 
and mats, a cushioned glass warp, etc. 
Raybestos-Manhattan, Inc. (X-186) 
REINFORCED PLASTICS. 4-page illus- 
trated brochure describes features 
applications suitable for refrigerator parts, 
luggage, furniture, covers and housings, 
industrial parts. Specifications. Firmaline 
Products. (X-187) 


Custom Services for the Plastics Industry 


CUSTOM MOLDING. [Illustrated 12- 
page brochure describes the facilities and 
services of a custom plastics molder. In- 
— molding, vacuum forming, die 
orming, lithography, imprinting, lami- 
nating, embossing, etc. Emeloid “. 188) 
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CONTRACT THERMOFORMING. II- 
lustrated 4-page brochure shows typical 
products and describes the services of 
this thermoformer and fabricator, who 
offers design and engineering services. 
Capable of forming very large pieces. 
Durable Formed Products, Inc. (X-189) 


PROPRIETARY PLASTIC PRODUCTS. 
$2-page, illustrated catalog describes lines 
of plastic products for science and in- 
dustry such as instrument dust covers, 
protective medical eee, bottles, dis- 
pensers, etc. Specifications, prices. - 
Art Products. (X-190) 
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INDUSTRIAL PLATING METAL 
COATINGS. 4-page folder describes fea- 
tures, applications of industrial chromium 
and precision finishing of large 
casting, calendering and finishing ro 
used in the plastics industry. U. S. Metal 
Coatings Co., Inc. (X-191) 


EXPOSURE AND SERVICE TESTING 
FOR PLASTICS. A 12-page booklet de- 
scribes service which provides quick test- 
ing of durability and permanency of plas- 
tics to accelerated actual weathering and 
sunlight. South Florida Test ray sae 

-192) 


CUSTOM MOLDING. 4-page folder de- 
scribes new materials and facilities of 
major New Jersey custom molder. Mate- 
vials include epoxy and polyester resins, 
silicones and vinyl plastisols and plasti- 
gels. New facilities encompass casting, 
potting, low pressure molding, dipping 
and electronic assembly. Boonton Mold- 
ing Co. 


(X-193) 


SERVICE ENGINEERING—INSTRU- 
MENTS & EQUIPMENT. 14-page illus- 
trated catalog outlines facilities for cus- 
tom work, service engineering, and 
describes features and applications of a 
line of biological and scientific instru- 
ments, and production, control and re- 
search equipment. Also abrasion and 
flammability-ignition testers. Custom 


Scientific Instruments, Inc. (X-194) 


PLASTICS DESIGN AND ENGINEER- 
ING. 4-page illustrated brochure out- 
lines features and diversified services and 
facilities relating to plastics design and 
engineering, fabricating, vacuum form- 
ing and machining. Ray Products, Inc. 
(X-195) 


MARKETING AND ECONOMIC RE- 
SEARCH. 4-page fold-out outlines the 
services offered by a leading firm of con- 
sulting chemists and chemical engineers. 
A brief list of their marketing and re- 
search operations offered. Foster D. 
Snell, Inc. (X-196) 


PLASTIC KNOBS. Illustrated 16-page 
catalog describes a line of knobs made 
of any penn = A plastic. Includes 
ear and control balls, and utility and 
id, pointer and bar, H-D and G-P in- 
strument, lever, dual control lever, crank 
handle and spinner knobs and vernier 
dial assemblies. Kurz-Kasch, Inc. (X-197) 


CONSULTING CHEMISTS. Folder de- 
scribes an organization which offers con- 
sultant service to manufacturers in plas- 
tics and rubber. Aspects di are 
product development, trouble shooting, 
product evaluation, analysis, evaluation 
of new materials. Foster D. Snell, Inc. 


VIALS AND JARS. Illustrated 4-page 


brochure = ibes an 2 ents ae oi 
transparent plastic vi 

and flexible threaded and shell. Data 
sheet on clock closure type. Price lists. 
Celluplastic Corp. (X-199) 


VACUUM METALLIZING.  4-page 


folder illustrates applications and uses o 
process that gives appearance of lus- 


trous gleaming metal even to items made 
of plastic or low- metals. Pre- 
mier Vacuum Process Corp. (X-200) 
DYEING SYNTHETIC FIBERS. 86- 

ge booklet describes ues in 
She synthetic fibers and blends. Fast- 
ness properties and dyeing methods are 
noted for Acetate, Acrilan, Arnel, Cor- 
val, Creslan, Dacron, Darvan, Dynel, 
Kodel Nylon, Orlon, Topel, Verel, Vy- 
cron and Zefran. General Aniline & Film 
Corp. (X-201) 
PRECOMPRESSED MOLDING. 16- 
page illustrated brochure discusses ad- 
vantages of precompressed molding. 


listed. W. R. Grace Co. 
MOLDING AND FABRICATING. 1é6- 
page booklet describes manufacturing fa- 
cilities capable of producing plastic stock 
shapes and custom molded and fabricated 
parts. Injection molding, e and 
machining facilities. Also includes spect, 
fication sheets on “Teflon”, “Nylon”, 
“Delrin” and C.T.F.E. Garlock, ins. 90s) 


Machinery, Equipment and Supplies 


ELECTRONIC TEMPERATURE CON- 
TROLLERS. 8-page illustrated catalog 
describes series of controllers, indicators 
and thermometers. Specifications and 
diagrams. Fenwal Inc. (X-204) 


SLITTERS, PRESSES. Illustrated bro- 
chure describes several models of flexo- 
graphic presses and slitters. Kidder Press 

- (X-205) 
STIFFNESS TESTER. 6-page __illus- 
trated folder describes an instrument de- 
i to evaluate both the stiffness and 
resilient qualities inherent in all mate- 
rials. Contains 9 test - making it 
possible to test metals, plastics, paper, 

board, wire, foils and other flexible 
materials to %” in thickness. Taber In- 
strument Corp. (X-206) 


VACUUM FORMING MACHINES. II- 
lustrated brochure and cification 
sheets describing manual and automatic 
vacuum forming machines for production 
of blisters, skin packaging with or with- 
out treated board, and vacuum forming 
of parts. Plast-O-Craft, Inc. (X-207) 


CONTROLS FOR TIME AND 
LENGTH INTERVALS. Literature de- 
scribes several models of repeat-cycle 
devices for automation of operations 
which require precise measurement of 
time or length intervals and an impulse 
to actuate any machine, as in cutting or 
extrusions. Foster & Allen, Inc. (X-208) 
AEROSOL MOLD RELEASE AGENT. 
20-page handbook describes a_ release 
agent applied by aerosol spray, discusses 
its role in plastic injection molding, and 
outlines its many other applications. 
Price-Driscoll Corp. (X-209) 
SHEET FABRICATING MACHINES. 
Illustrated brochure details information 
on line of thermoplastic sheet folders, 
fabricators, beaders, creasers and draw 
presses. Taber Instrument Corp. (X-210) 
PROCESS PLANT EQUIPMENT. 32- 
page catalog of fluid flow, disintegration, 
mixing and agglomeration, dry and 
liquid separation, heat transfer, materials 


handling and electrical equipment. De- 
scriptions. Illustrations. Allis- ers. 
(X-211) 


INJECTION MOLDING MACHINE. II- 
lustrated 4-page brochure describes a 


power operated 15 (.6 cu. in.) 
model. Specifications. Dowding & Doll 
Ltd. (X-212) 


PLASTICS ASSEMBLY PINS. Iillus- 
trated catalog discusses the advantages 
of pins, nails, and screws formed by the 
cold heading process. Sample package of 
a large variety of pins, nails and rivets. 
John Hassall, Inc. (X-213) 


WOODEN SHELLS, ROLLS AND 
CORES. 4-page illustrated folder de- 
scribes a line of various types of wooden 
shells, rolls and cores for application in 
the plastics industry. Specifications. Cyl- 
inder Manufacturing Co. (X-214) 


INDUSTRIAL GLOVES. New catalog 
describes line of gloves for industri 

use, having various coating applications 
such as neoprene, rubber, plastic, vinyl 
impregnated, etc. Edmont, Inc. (X-215) 


LABORATORY MILLS, Illustrated 14- 
page bulletin describes complete line of 
standard 6” x 13” and 8” x 16” mills; 
included are data tables, general speci- 
fications with dimensions, plus informa- 
tion on accessories and optional features. 
Farrel-Birmingham Co., Inc. (X-216) 


INTERNALLY HEATED SPRUE 
BUSHINGS. Illustrated data sheet de- 
scribes principles of internally heating 
nozzles and sprue bushings. Cites advan- 
tages and includes operating instructions. 
Injection Control Corp. %-217) 


SKIN PACKAGING. 4 page illustrated 
bulletin describes “Quick-Pak,” a com- 
pletely automatic skin packaging, blister 
and vacuum forming machine. Compact 
unit. Comet Industries, Inc. (X-218) 
SHEAR SCRATCH TESTER. 4-page 
folder describes instrument capable of 
testing shear and scratch resistance of or- 
ganic rigid sheet materials and coated 


surfaces. Description and shear test pro- 
cedures listed. Taber mS =~ 


EXTRUSION CUTTERS. Literature de- 
scribes sev machines for cutting ex- 
truded tubing or shapes to length. Auto- 
matic units are said to give square, clean 
cuts even = Tagen ee and _ 
tangular tu without collar tube. 
Available with speeds up to 7 cuts 
r minute and capacities up to 3 in. 
yah Available with or without syn- 
chronized feed. Foster & Allen, Inc. 
(X-220) 
SPEED VARIATOR DRIVE. 12-page 
booklet details “Kinatrol” Eddy Current 
Coupling, a complete packa drive in- 
cluding drive unit, ph cee control 
tem and operator’ station. Adjusta 
speeds. Illustrated. General Electric Co. 
(X-221) 
THERMOFORMING MACHINES. Data 
file and specification sheets on new ther- 
moplastic sheet forming equipment de- 
veloped to form high density linear poly- 
ethylene and conventional rigid thermo- 


lastic sheets. Air-O-Fl Ind 
a ic eets ow 


TAKE-OFF UNIT. Literature describes 
pinch-roll take-off or continuous feed de- 
vice featuring safety release if larger 
material forces rolls ap . Capacity—2 
in. diam. extrusion. Tandem unit also 
available with pairs of rolls connected by 
timing belts to give caterpillar traction. 
Foster & Allen, Inc. (X-223) 


EXTRUSIONS. 4-page brochure illus- 
trates over 100 sto es available from 
this custom extruder in vinyl, polyethyl- 
ene, polystyrene, nylon or rubber co- 
polymer in a wide range of colors. Con- 
neaut Rubber & Plastics Co. (X-224) 
PLASTOGRAPH. 10 pages of bulletins 
on plastograph capable of following 
changes in apparent viscosity of any ma- 
terial” under circumstances of varying 
shear and temperature. Automatically 
records results. Also description of an 
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ultra high temperature adaptation. C. W. 
B Instruments, Inc. (X-225) 
REINFORCED PLASTICS PRESSES. 
Illustrated 4-page brochure describes a 
line of presses for reinforced plastics in 
capacities of 25, 50, 75, 100, 150, 200, 
300, 400, 500, and 600 tons. Table of 
specifications. Dake Corp. (X-226) 
TEMPERATURE CONTROLS. 4-page 
cae digest briefly describes company’s 
line of temperature recorders, controllers, 
indicators, control systems, and their ac- 
cessories, and gives bibliography of more 
detailed descriptive literature available 
on each. West ent Corporation. 
(X-227) 
HEATING & COOLING UNIT. Illus- 
trated data sheet describes a heating and 
cooling unit for injection molds, cylin- 
ders, rolls and drums. Recirculating ca- 
pacity up to 25 gpm. Working tempera- 
tures 50 to 250° or 100 to 300°. Sarco 
Co. (X-228) 
PLASTICS MOLDING. Illustrated 12- 
page booklet discusses questions of taper, 
w thickness, strengthening devices, 
threads, parting line, —— holes 
knurling, ejectors, tolerances, fillets and 
radii in mold designing. American In- 
sulator Corp. (X-229) 


ELECTRIC HEAT TRANSFER SYS- 
TEMS. 4-page catalog describes a line 
of electric heaters, designed for the trans- 
fer of heat by circulating thermal liquid, 
degassed at operating temperatures for 
controlled temperatures of extruders, 
calender rolls, presses, platens, dies, etc. 
Gerin Mfg. Co., Inc. (X-230) 
INJECTION MOLDING MACHINE. 
4-page illustrated brochure describes and 


gives specifications for an intermediate 
size injection molder which dry > ny at 


600-800 cycles per hour. Makes shots up 
to 20 oz. (33 cu. in.). Fellows Gear 
Shaper Co. (X-231) 


GENERAL PURPOSE LAMINATOR, 2- 
page data sheet provides information, 
general specifications on machine de- 
signed for laminating and coating such 
materials as aluminum foil, light to heavy 
rades of paper, paperboard, plastic 
lms. John Dusenbery Co., Inc. (k-232) 
PREHEATING AND DRYING OVEN. 
4 illustrated catalog pages describe 
drawer type plastic preheat and drying 
ovens, designed to maintain proper mois- 


ture content control accordi to sea- 
sonal variations. Specifications, data. Des- 
patch Oven Co. (X-233) 


AIR-OPERATED STAMPING PRESS. 
l-page data sheet describes features, op- 
eration of bench press for hot stamping 
on paper, fibre, soft and hard plastics 
and other materials. Size: 15” wide x 19” 
deep x 36” high. Specifications. Peerless 
Roll Leaf Co., Inc. (X-234) 


SURFACE PYROMETER. 8-page illus- 
trated booklet outlines models completely 
shielded from stray electrical and mag- 
netic influences. Internal bi-metal com- 
pensator automatically reset the pointer 
to correct for variations in room tem- 
perature. Negative co-efficient resistors 
automatically maintain calibration. Com- 
plete accessory interchangeability. Py- 
rometer Service Co. 6 -235) 


HEATING CYLINDERS. 6-page fold- 


out on vented reverse flow heating cylin- 


ders to fit all injection machines. Advan- 
tages listed with design. Injection 
Molders Supply Co. (X-236) 


BALING PRESSES. [Illustrated _bro- 
chures present features of line of high- 


speed baling presses. Over 50 models for 
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of diffusion and 


efficient baling of plastics, paper, light- 
gauge metals, etc., in bale weights rang- 
ing from 50 to over 1500 lbs. Consoli- 
dated Baling Machine Co. (X-237) 


PNEUMATIC PRODUCTION TOOLS. 
26-page illustrated catalog describes vari- 
ous portable, pneumatic tools and acces- 
sories such as die eae, drills, brushes, 
buffers, carbide burs, etc. Thomas C. 
Wilson, Inc. ( X-238) 


MACHINERY. Over 60 pages of infor- 
mation, specifications and technical data 
on a complete line of roller die cutters, 
V belt molds and equipment and split- 
ting machines for nat and synthetic 
foams. Illustrated. The Falls Engineer- 
ing & Machine Co. -239) 


METERED LUBRICATING UNITS. 
30-page illustrated and technical data 
bulletin describes equipment designed to 
deliver measured volume of filtered oil 
at regular intervals. Application is to ma- 
chines such as printing presses, machine 
tools, bottling machines, other special 
machinery. Bijur Lubricating Corp. 
-240) 
DIFFUSION PUMPS. 12-page brochure 
outlines features and benefits of a series 
booster diffusion pumps. 
Speed curves and specifications. NRC 
Equipment Corp. (X-241) 


PACKAGING MACHINERY. Bulletin 
on Formvac Junior, a thermoforming 
machine for economic small-volume pro- 
duction originally conceived for research 
and test work. Forming methods and 
general data noted. Conapac Corp. 
(X-242) 


PACKAGING MACHINERY. Three 4- 
page illustrated folders and reprints re- 
veal information on Formseal, an auto- 
matic packaging machine capable of 
forming any kind of thermoformable film 
or sheet into small pepe eae pom 
Fills, seals and trims in syn mized op- 
eration. Suitable for mass pecking of 
solids, powders, pastes and liquids into 
hermetically closed containers. Conapac 
Corp. (X-243) 
VIBRATING SCREENS. 4-page folder 
outlines basic design and advantages of 
a high efficiency vibrating screen for dry 
or wet screening to handle difficult sepa- 
rating, sizing or grading, cleaning, sort- 
ing and dust removal in many industries. 
Industrial Enterprises, Inc. (X-244) 
PLATEN PRESSES. 6-page illustrated 
brochure describes lines of 4-column = 
draulic presses for plastic molding, die 
try-out, general use. Units described 
range from 25 to 600 tons capacity. 
Machine & Tool Div., Lempco Indus- 
trial, Inc. (X-245) 
INJECTION MOLDING. 16-page fold- 
out delineates features of this company’s 
typical injection molders. A large size 
blow-up of a machine with parts labeled 
and explained is included. Advantages 
and applications listed. Lester-Phoenix 
Inc. (X-246) 
VALVES. 12-page illustrated bulletin 
details a complete line of pilot-operated 
valves. Applications as well as descrip- 


tions of each are noted. Valvair yas 
(X-247) 


ROTARY AIR PUMPS. 32-page illus- 
trated catalog describes full line of ro- 
tary positive vacuum pumps, including 
oil-less models. Vacuums for 29.9”Hg., 
pressures to 20 P.S.I.G., with air dis- 
placement to 162 C.F.M. Also shown are 
integral pump and motor units, as well 
as air motors and gas sters. Leiman 
Bros., Inc. (X- 


ENGRAVING MACHINES. A series of 


brochures on two-dimensional engra 
machines and attachments, engravers for 
steel and other metals, hand engravers 
and accessories such as cutter grinder 
electro-markers, work holding devices 
and master index fixtures. Specifications, 
H. P. Preis Engraving Machine Co, 


(X-249) 
HYDRO-FILTER. 6-page _ illustrated 
fold out explains uses of Hydro-Filter, a 


simple gas scrubber that combines the 
— flooded-bed principle of opera. 
tion with an air-water balance which 
compensates automatically for changes in 
hang Operating characteristics and 
imension data listed. National Dust Col. 
lector Corp. ( X-250) 
SPRAY COATING. 4-page bulletin de. 
tails the C-M Remote Masking Spray 
Coater used for axial lead components 
in the electronic industry. Dependi 
upon the composition of the coating 
size of components it is capable of from 
4,000 to 12,000 components per hour, 
Conforming-Matrix Corp. (X-251) 
HYDRAULIC PRESSES. 18 pages of 
information on a complete line of com- 
pression and transfer molding presses, 
Also presses for laminating, hot-plate 
molding, rubber molding and for rein- 
forced plastics ~ ng | Il 
Specifications. American Steel Foundries 
—Elmes Engineering Division. (X-252) 
HYDRAULIC PRESSES. 8-page bro- 
chure illustrates a series of small presses 
for laboratory test work, a and 
compacting, rubber and plastic molding, 
etc. Also information on an air-hydraulic 
intensifier. Specifications. American Steel 
Foundries—Elmes Engineering Nass 


PRESSES. 12-page illustrated technical 
bulletin describes complete line of fully 
automatic compression molding presses. 
Production, power and service specifica- 
tions. Economies of these presses are 
listed. F. J. Stokes Corp. (X-254) 


BLOW MOLDER. Illustrated 4-page 
folder describes a dual-manifold blow 
molder. Specifications of the clamp and 
extruder sections are detailed as are the 
electrical and physical requirements. 
F. J. Stokes Corp. (X-255) 


SEALERS. 4-page bulletin describes bar 
and rotary heat sealers for sheet plastics 
as well as several heavy duty generators 
and presses available for plastic material 
widths from 24” to 96”, with plates up 
to 24” in depth. Mayflower lectronic 
Devices, Inc. (X-256) 


SPRAY PAINTING. A series of illus- 
trated bulletins on automatic single 
spindle and rotary spraying machines. 
Also automatic short stroke reciprocators 
and pressure contact spray painting ma- 
chines. Conforming-Matrix Corp. 
(X-257) 


CYLINDERS. 8-page illustrated bulletin 
outlines series of heavy duty air and hy- 
draulic cylinders. Features include extra 
long nose guide, cartridge seal, remov- 
able port adapters, self-aligning cushion 
seals and nylon-backed piston cups as 
well as reusable mounts. Engine 
data. Valvair Corp. (X- 


CONVEYOR SYSTEMS. 6-page fold- 
out describes a complete service 

pneumatic handling of wet or dry mate- 
rials. The acventages of  pamenniee trans- 
portation are carefully detailed. National 
Air Conveyor Corp. (X-259) 


THERMOMETERS. 14 pages of bulle- 
tins on series of laboratory thermometers, 
which includes specifications and pricing 
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information. Test, chemical, interchange- 
able ground glass joint, pocket test, sty- 
rene and precision laboratory thermom- 
eter sets are among the different types 
carefully described. Precision Thermome- 
ter and Instrument Co. (X-260) 


THERMOSTATS. 4-page folder outlines 
features of a series of thermostats with 
fixed contact, magnetic thermoregulators, 
relays for sensitive applications, tran- 
sistorized level controls and probes. [l- 
lustrated. Precision Thermometer & In- 
strument Co. (X-261) 


AIR CONTROL UNITS. 4-page bulletin 
offers information on “Lubri-Air,” a con- 
trol unit that filters pressurized air, com- 
pensates for variations in CFM require- 
ments of pneumatic equipment and in- 
creases airstream’s content of misted 
lubricant on demand. Dimensional draw- 
ings. The Bellows Co. (X-262 


MOTORS AND GENERATORS. Color- 
ful 4-page brochure offers detailed infor- 
mation, including horsepower and field 
range data, dimensions and engineering 
data on a complete line of type T DC 
Motors (from 1-200 hp and larger than 
200 hp), fractional horsepower motors 
and D-C Generators. Reliance Electric 
and Engineering Co. (X-263) 


TEMPERATURE CONTROL. 24-page 
booklet is a guide to industrial tempera- 
ture measurement and control. Thorough 
analysis. Also a 4-page folder on explo- 
sion proof controls. The Partlow Corp. 
(X-264) 


TUNGSTEN. 8-page general catalog de- 
tails the use of tungsten in vacuum met- 
alizing. Tungsten is preferred in this 
— because of its high melting point, 
igh-temperature strength, and low va- 
por pressure. General Electric Co. 
(X-265) 


VARIABLE SPEED DRIVES. Illustrated 
brochure outlines a complete line of 
mechanical variable speed drives (moto- 
drives, motor pulleys and transmissions). 
Tables of output speed variations in- 
cluded. 8 pages. Reeves Pulley Co. 
(X-266) 


VACUUM FORMING EQUIPMENT. 
Illustrated brochure on compact, simple 
to operate semi-automatic, low cost 
equipment, for blister forming. Plast-O- 
Craft Co., Inc. (X-267) 


BAG-LINE PLANT. 4-page folder out- 

es a complete integrated unit that 
starts with plastic granules and delivers 
printed bags ready for use, with or with- 
out vent holes, in a wide variety of sizes, 
thicknesses and colors. Drawings. Fcals 
Stokes Corp. (X-268) 


PLASTIC EXTRUDER. 6-page fold-out 
explains details of a plastic extruder for 
gh impact polystyrene, lythene 
sheeting or polythene blown film. Con- 
and drive specifications as well as 
machine specifications. Drawings. Fran- 
cis Shaw & Co., Ltd. (X-269) 


HYDRAULIC PRESSES AND PRE- 
FORMERS. Illustrated 14-page brochure 
describes and gives specifications for hy- 
draulic preformers of 50, 70, 125 ton 
capacities and compression-transfer hy- 

ulic molding presses for the plastics 
and rubber industries. Logan Hydraulics, 
Inc. (X-270) 


SIZING AND SEPARATING GRANU- 
LAR MATERIALS. Loose-leaf catalo 

der contains data on several types o 
machines that have application in the 
plastics field for the sizing of granular 
materials by length, width, and/or thick- 





ness differences and for removal of fine, 
stringy and coarse pieces before - 
ment. Simon-Carter Co. (X-271) 


MANUAL CONTROL VALVES. An il- 
lustrated 16-page catalog describes a 
line of valves designed to control air, 
water, oil, vacuum, inert gas. Sizes %” 
to 1”. Pressure to 300 p.s.i., temperatures 
to 140 “oo F. Great variety of 

possible, based on 9 control assemblies 
and 5 body types. Valvair Corp. (X-272) 


TEFLON GASKETS. 4-page product 
data sheet describes a line of Teflon 
gaskets which include envelope and solid, 
standard and custom sizes. Also addi- 
tional folders on Teflon rod, tube and 
sheets. Chemo Products Inc. (X-273) 


MIXERS. 12-page catalog describes line 
of mixers for dispersing, emulsifying and 
melting in one operation. They are ap- 
plicable for fluid mixes from thin slur- 
ries to pastes. Performance data included. 
Abbe Engineering Co. (X-274 


TEMPERATURE CONTROLS. 8-page 
illustrated folder offers information and 
specifications on a line of electronic tem- 
perature controllers and indicators. Dia- 
grams. Fenwal Inc. (X-275) 


GRANULATOR AND LOADER. Illus- 
trated bulletin offers details on a plastics 
granulator that is combined with an au- 
tomatic jet loader to reduce handling 
and labor costs. Specifications. Thoreson- 
McCosh, Inc. (X-276) 


EXTRUDERS. [Illustrated 12-page bro- 
chure describes a line of extruders which 
includes models of 2%, 3%, 4%, 6, 8%, 10 
and 12 inches. L/D ratios of these mod- 
els descend from 24:1 for smallest to 
14:1 for largest. John Royle & Some 


BLOW MOLDING. 4-page illustrated 
folder outlines advantages and applica- 
tions of new twin-station blow molding 
machine. Features include super-size ca- 
pacity, super range versatility, completely 
automatic built-in electric counters, op- 
eration with any extruder and all pneu- 
matic system. Modern Plastics Machinery 
Corp. (X-278) 
MOLD WIPER. 4-page illustrated folder 
describes an automatic mold wiper that 
synchronizes with machine cycle and is 
adaptable to all injection molding ma- 
chines. Strips molds of ejected molded 
parts, sprues and runners. Ejection pins 
and sleeves and stripper plates are 
combed clean automatically. Bermer 
Tool & Die, Inc. (X-279) 


INDUSTRIAL FASTENERS. A series of 
bulletins on die cast industrial fasteners 
and molded nylon fastners. Also folders 
on injection molded tiny Delrin parts 
and injection molded tiny plastic parts. 
Gries Reproducer Corp. (X.280) 


THREAD INSERTS. 24-page booklet 
describes “Heli-Coil” Inserts, precision- 
formed coils of stainless steel (or phos- 
hor bronze) diamond-shaped wire that 
ine the tapped hole and present a strong, 
accurate, standard internal thread to the 
screw or stud. Heli-Coil Corp. (X-281) 


PRINTING MACHINE. Bulletin de- 
scribes self-contained printing unit that 
will automatically print any message or 
emblem up to 3” wide with an 18” re- 
peat (or integral division of 18”). Also 
information on a center-fed, rotating die. 
Essex Plastic Machinery Co., Inc. 
(X-282) 
PLATEN PRESSES. 4-page illustrated 
brochure describes this company’s lines 
of four column presses, with platens 


guided on pre-leaded ball-bearing 


Div., (X-283) 
INJECTION MOLDING. 4- folder 
explains features of a new in mold- 
ing machine, the 12/16 oz. Reed. Ele- 
ments include monitor type safety cir- 
cuit, hydraulic mold set-up and space 
adjustments, separate electrical panel 
with pyrometers and timers among others. 
Specifications. Reed-Prentice Co., Div. 
Package Machinery Co. (X-284) 


INJECTOR. 8-page folder outlines uses 
of Second-Stage injection for use with 
IMPCO Molding ma Claims to 
increase the plasticizing capacity, reduce 
cycle time, increase injection rate and 
fill promase and regulate the slot size. 
Application and economies fully ex- 
plained. Sherbrooke Machineries Ltd. 


ROLL LEAF MARKING EQUIPMENT. 
6-page fold-out gives specifications of 
light, medium and heavy weight presses 
high’ speed feeding devices and roll 
leaf attachments. Illustrated. Olsenmark 
Corp. (X-286) 
AUTOMATIC SLITTER. 8-page illus- 
trated brochure describes an automatic 
slitter for film featuring a completely 
enclosed automatic spacer, a center car- 
riage that moves by rack and gear on 
each rail, complete adjustability of the 
knife setting, etc. Lever Mfg. Cos Inc. 


AIR-HYDRAULIC PRESSURE BOOST- 
ER. Illustrated 24-page booklet describes 
and gives specifications for a line of 
boosters which convert shop air to much 
higher hydraulic pressures, for plastic 
laminating, etc. Miller Fluid Power Div. 
of Flick-Reedy Corp. (X-288) 
MOLD WIPER. Illustrated 4-page bro- 
chure describes an automatic mold wiper 
which synchronizes with machine cycles, 
preventing the machine from closing on 
it, and which is adaptable to all injection 
molding machines. Bermer Tool & Die 
Ine. (X-289} 


TIME SWITCHES. Illustrated 8-page 
brochure describes a line of time switches 
for a wide variety of cycle times and 
numbers of cycles in a program. Cycle 
times from one hour to 12 days. Inter- 
national Register Co. (X-290) 


BLOW MOLDING MACHINES. 12 
pages illustrated brochure describes fea- 
tures of machine developed for the man- 
ufacture of blow-molded hollow objects. 
Kautex-U.S. Sales Co., Inc. (X-291) 


INDUSTRIAL ODORANTS. 40-page, il- 
lustrated booklet contains brief, compre- 
hensive survey of newer aspects of the 
odorants field. Describes the application 
of fragrance to such diverse industries as: 
packaging, paper, automotive, rubber and 
plastics. Dodge & Olcott, Inc. (X-292) 


VACUUM-FORMING EQUIPMENT. 4- 
page illustrated folder describes line of 
machinery designed for thermnforming, 
plastic sheet moulding, containers and 
covers for packaging, etc. Conapee as) 


DECORATIVE PAINTING EQUIP- 
MENT. Illustrated 32-page catalog on a 
line of automatic paint spraying 

wiping, mask washing, screen painting 
and roller coating machines, with price 
list. Description of mask-making service. 
Finish Engineering Co., Inc. (X-294) 


PANTOGRAPHIC ENGRAVERS. Iilus- 
trated brochures describe a line of panto- 
graphic engraving machines and attach- 
ments and accessories. These include 








cutter electrical markers, copy 
holders and and tracing styles. 
H. P. Preis Engraving Machine Co. 
(X-295) 
CYLINDER-INJECTION MOLDING. 


10-page brochure describes consulting 
service to indu management 
dealing with costs and plant operations 


in the area of heating cylinder and related 
injection molding problems. Injection 
Molding Surveys. (X-296 ) 


BLOW MOLDING MACHINE. 6-page 
illustrated brochure outlines features of 
a double unit blow molding machine. 
Units can be operated together or singly. 
Spoeiiostions. data, prices. The Newark 
Plastic Machinery Corp. (X-297) 
FLOW INDICATOR. Illustrated data 
sheet describes and gives mechanical 
drawings of a low cost flow indicator and 
alarm, available in various models, espe- 
cially suited for purge type service. 
Brooks Rotameter Co. (X-298) 


TENSILE TESTER GRIPS. Illustrated 
4-page bulletin describes five different 
sets of tensile strength testing grips for 
strips or sheets of plastic and other mate- 
rials. Thwing-Albert Instrument Co. 
(X-299) 
DIAPHRAGM SEALS. 20-page _illus- 
trated catalog outlines features and ap- 
plications of line of diaphragm seals for 
protection of De coe instruments against 
corrosion and clogging. Also accessories 
for industrial control instruments. Speci- 
fications, prices. Brooks Rotameter Co. 
(X-300) 
PLASTIC DIES, PATTERNS, ETC. [I- 
lustrated 7-page bulletin describes a 
method of making dies, patterns, core 
boxes, dryer patterns, etc. in much less 
time than by traditional methods. In- 
volves a preform which is toughened by 
impregnation through capillary action. 
United States Gypsum. (X-301) 


FIBERGLASS SPRAY GUN. Illustrated 
Spa e brochure describes a spray gun 
which cuts fiberglass rovings, mixes them 
with catalyzed resins and sprays the mix- 
ture on almost any surface. After rolling, 
“cured” to extreme hardness in about two 
hours. Spray-Bilt, Inc. (X-302) 


INJECTION MOLDING MACHINE. 
Data sheet describes an injection molder 
with capacity of 6 to 10 ozs. per shot 
and plasticizing capacity of 100 lbs. Fel- 
lows Gear Shaper Co. (X-303) 


EXTRUDERS. 12-page catalog gives 
specifications for a line of extruders in 
sizes of 1%, 2, 2%, 3%, 4% and 6 inches, 
with L/D ratios of 15:1, 21:1, 24:1 and 
30:1. Sterling Extruder Corp. (X-304) 


EXTRUDERS & AUXILIARY EQUIP- 
MENT. 12-page illustrated folder de- 
scribes features of line of extruding ma- 
chinery and auxiliary equipment for the 
plastics industry in the production of such 
things as tubing, film, sheeting, rods and 
shapes, etc. Specifications. Data. Sterling 


Extruder Co. (X-305) 
INJECTION MOLDING PROCE- 
DURES. Handbook contains recom- 


mended procedures for starting up, shut- 
ting down and purging operations. Also 
covers such subjects as injection pressures, 
cure of dirt and contamination problem. 
Injection Molders Supply Co. (X-306) 


SLITTING AND REWINDING MA- 
CHINES. 8-page illustrated brochure 
lines of German-built slitting, rewinding, 
spooling and shredding machines for 
cellophane, acetate, polyethylene, P.V.C. 
film, wax papers, etc. Also describes lon- 
gitudinal and lateral stretching plants. 
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Inta-Roto Machine Co. (X-307) 


THERMOFORMING MACHINES. II- 
lustrated brochure describes lines of sin- 
gle- and double-stage machines for form- 
ing high density linear polyethylene and 
conventional rigid thermoplastic sheets. 
Air-O-Flow Industries, Inc. -308 


AIR-OPERATED BRAKES, CLUTCH— 
PULLEYS. Two, 4-page, illustrated fold- 
ers describe air-operated brakes for ten- 
sion control to meet high torque, speeds 
and horsepower and heat-dissipating re- 
quirements. Also, heavy-load, variable 
ag clutch pulleys. Data. Horton Mfg. 


, Inc. (X-309) 


VACUUM AND PRESSURE BLOW- 
ING. 6-page folder describes pumps de- 
signed for various uses of vacuum or 
moderate pressure air. Specifications. 
Beckfield Rotary Vacuum a 0) 


AUTOMATIC SPRAYING. 2-page illus- 
trated data sheet describes method of 
automatically spraying 1, 2 or 3 surfaces 
of oval or rectangular shaped pieces 
where fine definition is required. Con- 
forming Matrix Corp. (X-311) 


ELECTRIC MOTOR CONTROLS. 72- 


page illustrated catalog contains charts, 


tables for magnetic, manual starters. In- 
formation about other products, acces- 
sories. Furnas Electric Co. (X-312) 


MIX-MULLER. 14 page illustrated folder 
describes features of line of machinery 
designed for intensive mixing action for 
wide — of materials varying in vis- 
cosity and density. Specifications, data. 
Simpson Mix-Muller Div. National Engi- 
neering Co. (X-313) 


COLOR CORRECTED LIGHTING. II- 
lustrated 4-page brochure describes a 
line of lighting fixtures designed to simu- 
late north sky daylight. Macbeth Day- 
lighting Corp. (X-314) 


ELECTRIC STEAM BOILER. 8-page 
brochure describes and gives specifica- 
tions for an electric steam generator in 
two models—O to 100 psi and 100 to 250 
psi. Wiring diagram. Automatic Steam 
Products Corp. (X-315) 


CYLINDERS AND ROLLS. Illustrated 
brochure describes a line of wooden 
shells, rolls, and cores for processing 
web-fed plastics or rubber. Cylinder 
Mfg. Co. (X-316) 


ELECTRONIC SEALING MACHINES. 
Illustrated literature describes line of 
electronic heat sealers and generators. 
Includes 2-post, 4-post and guillotine 
presses, a 250 watt rotary sealer, and 
generators with from 1 to 50 KW. out- 
put. Mayflower Electronic Devices, Inc. 

(X-317) 


SEMI-BULK HANDLING BIN. Illus- 
trated 4-page brochure describes inverti- 
ble steel or aluminum bin for economical 
handling and storage and quick emptying 
of flowable dry products, such as plastic 
resins. 36, 65 and 88 cu. ft. sizes. Powell 
Pressed Steel Co. (X-318) 


ADVANTAGES, USEFULNESS OF 
VACUUM FORMING. 20-page _illus- 
trated booklet describes economic advan- 
tages and usefulness of vacuum forming 
new market tential, opportunities 
Eastman Chem. Prods., Inc. (X-319) 
VACUUM AND PRESSURE FORMING 
EQUIPMENT. Seven illustrated catalog 
and specification sheets describe nine 
thermoforming machines for packaging 
and forming products from % inch di- 
ameter to 6’ x 12.5’, Auto-Vac Co. 
(X-320) 
INJECTION MOLDING MACHINES. 





5 complete brochures of 4 pages each 


describing available injection mol 
machines in the 6-24 oz. range. Lomi 
(X-32]) 


Governor Corporation. 

TAKE-OFF MACHINERY AND EQUIP. 
MENT. 16-page illustrated catalog folder 
describes features and applications of a 
line of mechanical take-off machinery and 


equipment, specifications. Farris. Univer- 
sal Machine Corp. 4{X-322) 


CROSS-SLIDE TABLE. A 2-page illus- 
trated data sheet gives technical informa- 
tion and describes features of a precision 
cross-slide table, designed for precision 
work on mold cavities, plungers, dies, 
templates, etc. Specifications. Lawrence 
H. Cook, Inc. (X323) 


HYDRAULIC PRESSES. 14-page illus- 
trated folder describes line of production 
presses designed for compression —s 
etc. and laboratory presses, for r 

and testing. Specifications. Atlas Hydrau- 
lics, (X-324) 


PORTABLE HARDNESS TESTER. fl- 
lustrated bulletin sheet describes a hand- 
held hardness tester weighing 12 ozs, 
with instant-reading dial. Gives conver- 
sion curve comparing readings for very 
soft materials with Rockwell, Brinell & 
Vickers numbers. eae 


VACUUM METALLIZING COILS, 8. 
page specification booklet covers a line 
of tungsten coils which include types 
suitable for practically every vacuum 
plating operation in commerical use. Syl- 
vania Electric Products, Inc. 


DRIVE CONTROL AND REGULA- 
TORS. 16-page folder describes features 
of equipment designed to operate con- 
trols, changes, and regulate motor 

horsepower and torque. Reliance Electric 
& Eng’g. Co. ( X-327) 


SMALL-PARTS HOPPER. Illustrated 6- 
page brochure describes a box and stand 
system which automatically supplies small 
pieces to a hopper for hand removal, as 
the box is set in place on the stand. Also 
shows roll-over, bottom dump and funnel 
type boxes. The Powell Pressed Steel Co, 

(X-328) 


FLOW RATE TRANSMITTERS. Iilus. 
trated 12-page brochure describes a 
of flow indicators, pneumatic and elec- 
trical transmitters and integrators. Tables 
of capacities. Brooks Rotameter Co. 


VACUUM COATING EQUIPMENT. 
16-page illustrated brochure describes 
features and applications of a line of 
machinery and equipment designed for 
vacuum coating. Specifications, tables, 
data. NRC Equipment Corp. (X-330 


LABORATORY PRESS. Illustrated 4 
page brochure describes a laboratory 
press, complete with such accessory 
equipment as hot plates, test cylinders, 
swivel bearing plates and cage, plate 

cloth equipment. 0 to 10 tons, 6 x 6 in. 
platens, opening adjustable 0 to 16 in. 
Fred S. Carver Inc. (X-331) 


MOISTURE TESTER. 6-page, illustrated 
bulletin describes a semi-automatic 
moisture tester which measures the mois- 
ture content of organic or inorganic ma- 
terials. Data and specifications. C. W. 
Brabender Instruments, Inc. (X-332) 


CONVERTING MACHINES. Illustrated 
24-page brochure lists a complete line of 
converting machinery and_ engineering 
services available. Lists technical bulle- 
tins omens individual coating, coo 
embossing, laminating, printing, re 











—————e Oa ltC 


—--—h—hlhC( cm 


SS asReaPf —s FP TET oTrTeaorne were 


S 275% 


22.2 4 








ing, unwinding, waxing and other ma- 
chines. Dilts Div., Black-Clawson Co. 
(X-333) 


THERMOFORMING. File folder con- 
tains illustrations, gives specifications and 
describes features of ten models, each 
available in five sizes, of thermoformin 


equipment. Available in both single- an 
saoble-stage types. Air-O-Flow Indus- 
tries, Inc. (X-334) 


OVENS. Illustrated catalog describes a 
line of ovens including drawer, walk-in, 
cabinet and gravity types, burn-off ovens 
furnaces, sterilizers and food baking and 

ssing equipment. Prices. Despatch 
Bven Co. (X-335) 


TECHNICAL DATA GUIDE. 8-page 
brochure lists engineering constants, 
shortcut tables, formulas, and other tech- 
nical data required frequently in plant 
tion. Also, guide to equipment, in- 
uding extruders, autoclaves, pumps, etc., 
available from this supplier. First Machin- 
ery Corp. (X-336) 


EXTRUDER MOTOR DRIVES & 
EQUIPMENT. Complete kit contains 80 
pages of full color, illustrated brochure 
catalogue material. General descrip- 
tive and technical information and data 
on direct current motors, s variators 
and controls, and adjustable-speed drive 
oar’ for extruders. Direct Current 
otor & Generator Dept., General Elec- 
tric Co. (X-337) 
EXTRUDER TAKE-OFF EQUIPMENT. 
page catalog sheet describes extruder 
take-off machinery and equipment vari- 
able speed ranges, to handle profiles u 
to 16” diameter. Caterpillar belts avail- 
able with hydraulic or electronic drives, 


handles plastic, rubber, metal, wire, 
wood, glass. Farris Universal Machine 
Corp. (X-338) 


EXTRUDERS AND ACCESSORIES. I- 
lustrated 28-page catalog describes and 
gives specifications for a line of extrusion 
machines from 1% inches to 12 inches. 
Also describes special models and a wide 
~ of accessory equipment. Hartig Ex- 

ers. (X-339) 
EXTRUDERS. Illustrated 8-page bro- 
chure describes a line of extruders which 
includes models of 2%, 3%, 4%, 6, 8%, 10 
and 12 inches. L/D ratios of these models 
descend from 24:1 for smallest to 14:1 
for largest. John Royle & Sons. (X-340) 


EXTRUDERS. 6-page illustrated bro- 
chure describes a line of electrically 
heated extruders with capacities from 2 
to 10 inches. Machines feature high, ac- 
curately zoned operating temperatures. 
John Royle & Sons. (X-341) 


WIRE-DIAMETER CONTROL. 4-page 
ure discusses the value of automatic 
diameter control in the production of 
insulated electric wire and cable, and 
compares the continuous contact and non- 
contact methods in terms of capability, 
limitation and cost. Daystrom-Weston. 
(X-342) 

HOT-STAMPING TAPE. Folder and ac- 
companying samples provide data on a 
line of specialized roll leaf for use in hot- 
stamping plastic surfaces. Included are 
high-gloss and flat types, in colors and 
metallics. Admiral Coated Products, Inc. 
(X-343) 


MOLDING MACHINE. Illustrated 4- 
page brochure describes a 6-ounce mold- 
ing machine especially suitable for thin- 
walled containers, reported to have 
molded cups (.012 wall) at a 1.7 second 
molding cycle. Reed-Prentice Div., Pack- 
age Machinery Corp. (X-344) 


GRANULATORS, PELLETIZERS, 
DICERS. 20-page illustrated brochure 
describes lines anulators, pelletizers 
and dicers for aiming plastics. Bro- 
chure also tells how to select the right 
machine for the desired purpose. Cumber- 
land Engineering Co., Inc, (X-345) 


AUTOMATIC TEMPERATURE CON- 
TROLS. Leaflet describes a line of tem- 
perature controls, steam traps, strainers, 
cooling controls, and a ip-coleuathe 
unit for controlling the face temperature 
of molds, rolls, cylinders and drums. 
Sarco Company, Inc. (X-346) 


INDUSTRIAL RADIANT HEATERS. 
15-page illustrated booklet provides prod- 
uct data on two types of industrial radiant 
heaters for ry heating — and 
curing. Corning Glass Works. -347) 
MIXERS, BLENDERS, HOPPERS. Illus- 
trated 12-page catalog describes line of 
lab, pilot yout and production run rib- 
bon, double-arm and continuous mixers; 
also a tumbling blender, and a varie of 
Weigh Hoppers, storage bins and vibra- 
tory sifters. Read Standard. (X-348) 


POLYSTYRENE MACHINERY. 11 page 
data and specifications book describes 
machinery and equipment used in the 
processing and expansion of polystyrene. 
Miller & Van Winkle Co. (X-349) 


SPRAYING, POURING AND FOAMING 
EQUIPMENT. 4-page illustrated catalog 
brochure describes features of equipment 
designed for use in spraying, pouring or 
foaming multiple component materials. 
Specifications. Binks Manufacturing Co. 

(X-350) 


ELECTRONIC SEALING AND HEAT- 
ING EQUIPMENT. Series of bulletins 
describe a line of machines for the elec- 
tronic welding of rainwear, shower cur- 
tains, baby a inflated toys, uphol- 
stery, etc. Thermatron Div., Willcox & 
Gibbs Sewing Machine Co. (X-351) 


INJECTION MOLDING MACHINE. II- 
lustrated 6-page brochure descri an 
injection ouie machine of 6- 9-oz. ca- 
pacity with 14 in. maximum platen stroke. 
Counlienl Governor Corp. (X-352) 
PLASTICS CUTTERS. Illustrated 4-page 
brochure describes this company’s ion 
of machines for dicing sheet plastics, pel- 
letizing plastics extruded in rods and 
cutting staple and flock. Units have a use- 
able throat width of six inches. Taylor, 
Stiles & Co. (X-353) 


ARTICLES ON MOLDS. Two illustrated 
8-page brochures. One is a reprint of an 
article on solving problems connected 
with very large molds; the other, of an 
article on reducing costs, through stand- 
ardization, in using unscrewing molds. 
Newark Die Co. (X-354) 


CALENDERS. Illustrated 12-page bro- 
chure describes a line of 2, 3 and 4 rol 
calenders for rubber and plastics. Francis 
Shaw & Co. Ltd. (X-355) 


STAMPING, MARKING AND NUM- 
BERING EQUIPMENT. Catalog de- 
scribes a broad line of stamping, marking 
and numbering tools and machines, in- 
cluding branders, hand and power op- 
erated hot stamping presses, wire and 
tube i machines and numbering 
heads. Price list included. Acromark Co. 

(X-356 ) 
MOLDING PLASTERS. 4-page brochure 
describes this company’s lines of custom- 
made plasters for patterns, case and block 
molds, shell casts, etc. Bestwall Certain- 
Teed Sales Corp. (X-357) 


INJECTION MACHINE NOZZLES. 70- 
page illustrated catalog describes features 


and gives technical information on a line 
of injection ~ —— 2 : 
tions, prices. Injection u 

a (X-338) 


SELF-LOCKING INSERTS. 8-page il- 
Jp 
escri inserts for use Pp ic mate- 
rials having screw threads with locking 
action wherever conventional tapping is 
involved. Boots Corp. ( ) 


HYDRAULIC PRESSES. Illustrated 
brochure descri hydraulic 
presses for molding in 50 & 190 ton ca- 
pacities, for molding and in 
756 & 8300 ton, for polishing and - 
inating in 880 ton, for embossing in 500 
ton and for lab use in 50 ton. R. D. Wood 
Co. (X-360) 


oem Mary me By 
T i ata sheet descril a 

equipment for deaeration, ,. ~~~ 
metering, mixing and metered dispensing 
of expoxies, polyesters, polyurethanes, 
polyamides, etc. Mitchell Specialty Div., 
Industrial Enterprises, Inc. (X-361) 


EXTRUDERS. Illustrated 8-page bro- 
chure describes a new line of ema 
in 2%, 3%, 4%, 6 and 8 inch bore sizes, 
with L/D ratios of 15.5:1 or 20:1. Davis- 
Standard (X-362 ) 


STEAM-JET CLEANERS. Illustrated 6- 
page brochure describes a line of elec- 
trically heated steam-jet cleaners for ma- 
chinery. Atomizes and mixes cleaning 
agent with steam. Specifications. Pantex 
Mfg. Corp. (X-363 ) 


PLASTIC CUTTER. Illustrated 4-page 


brochure describes a self- gp 
tic cuttin ne featuring a wave 
edged knife said to eliminate g, and 


a round knife cutting machine. Eastman 
Machine Co. (X-364) 


SLITTING & REWINDING MaA- 
CHINES. Illustrated ie brochure 
describes an extensive line of slitting and 
rewinding machines, slitting and spooling 
machines and a high- ler, 4- 
page brochure describes four slitting and 
rewinding machines, a laminating ma- 
chine, a nulating machine and a 
stretching plant. Inta-Roto Corp. (X365) 


SILICONE SPRAY. 16-page illustrated 
folder describes features of silicone spray 
comes as a mold release for the 

tic and other molding industries. . 
Injection Molders Supply Co. (X-366) 


BLOW MOLDING iy ooere? llus- 
trated 4-page brochure cations 
and describes components operations 
of blow-molding machines with produc- 
tion capacities to 450 —_ of material 
per hour. Auto-Blow ., A Subsidiary 
of National Cleveland Corp. (X-367) 


CENTERLESS FORM GRINDER. 4- 
page catalog describes features of machine 
designed to turn out a variety of 

formed parts at low unit cost. Specifica- 
tions. Glebar Co., Inc. (X-368) 


DIELECTRIC HEATERS. Illustrated 4- 
page brochure describes a line of dielec- 
tric heaters for heating, drying, agg 
curing non-conducting materials. is- 
Chalmers. (X-369) 


EXTRUDERS. 12-page catalog gives 
specifications for a line of e , sizes 
1%, 2, 2%, 3%, 4%, and 6 inches, with L/D 
ratios of 15:1, 21:1, 24:1 and 30:1. Ster- 
ling Extruder Corp. (X-370) 
MOLDING PRESSES. Illustrated 8-page 
brochure descri a line of automatic 
molding presses ranging from 60 to 450 
tons in capacity. oice of compression 
or transfer molding at a_ switch-turn. 
Baker Bros., Inc. (X-371) 
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SELF-TAPPING INSERTS. 12-page 
catalog describes features of self-tapping, 
self- ing inserts designed to provide 
strong threaded connections in plastics. 
Groov-Pin Corp. (X-372) 
PROCESS HEATER. Illustrated 4-page 
brochure describes 
models ‘ \ 
BTU. Operates on 220, 440 or 550 volt 
60 cycle, 3 phase power supply. Proces 
glycol liquid, in two types. Pantex Manu- 
facturing Corp. (X-378) 
PNEUMATIC TEMPERATURE CON- 
TROLS. Illustrated 4-page brochure de- 
scribes air-operated temperature controls, 
in indicating and recording models, which 
operates on 3 to 15 PSI pressure, They 
operate in any of 10 optional temperature 
ranges up to 1,100° F. Partlow Corp. 

( X-374) 


DIE HOBBING & CASTING. Illustrated 
8-page and 12-page reprints describe the 
Shaw process casting technique, which 
does not require an expendable pattern, 
and discuss when and how to hob. New- 
ark Die Hobbing & Casting Co. ( X-375) 


TESTING EQUIPMENT. Folder de- 
scribes a line of non-destructive, testing 
equipment of the following types: ultra- 


sonic-immersion, contact; radiographic— 


X-ray, gamma; thermometric—paints, 
crayons, Curtiss-Wright Corp., Princeton 
Div. (X376) 
PLASTICS QUALITY CONTROL. Illus- 
trated 20-page brochure describes the 
quality controls applied in the production 
of the manufacturer’s tenite plastics— 
butyrate, propionate, acetate and poly- 
ethylene, Tests for flow, stiffness, hard- 
ness, heat resistance, color, transparency, 
etc. are detailed. Eastman Chemic: Prod 
ucts, Inc. (X-377) 


PLASTIC SCRAP GRANULATOR. Illus- 
trated 4-page brochure describes a rotary 
knife plastics granulator for reducing 
thermoplastic scrap. Two models, with ca- 
pacities of 100 to 200 and 200 to 400 Ibs. 
per hour. American Pulverizer Co. 
X-378 ) 


OFFICE LAMINATING PRESS—DIE 
CUTTER. 2-page illustrated folder de- 
scribes features of new, compact machine 
designed to supplement automation in 
office operations. Also, electrically-con- 
trolled, hydraulically operated die cutter, 
for trimming card or pass laminations. 
Fred S. Carver, Inc. X-379 ) 


CONVEYORS. Companion _ illustrated 
brochures describe and gives case histories 
of a roller conveyor with automatic ele- 
vator, a chain conveyor, roller and incline- 
pusher conveyors, vertical conveyors, etc. 
C. M. Wilkinson Co. (X-380 


STEAM TRAP. Illustrated technical bul- 
letin describes a steam trap for pressures 
from 10 to 600 psi, having only one mov- 
ing part. Trap sizes %, 4, % and 1 inch. 
Table of capacities of each at saturated 
steam temperature and 30° below steam 
temperature. Sarco Co., Inc. (X-381) 


DOUBLE ROTATION OVENS. 4-page 
illustrated brochure describes a double 
rotation oven for the molding of vinyl 
plastisols. Unit, which accommodates two 
steel frame mold holders simultaneously, 
features horizontal loading door and 
hinged access door. Brochure also de- 
scribes auxiliary equipment. E. B. Blue 
Co. (X-382 ) 


GRANULATORS. 4-page _ illustrated 
folder describes granulators for chunks, 
for film and sheet, for —- parts, for 
synthetic rubbers, etc. detailed are 
lletizers with extruders of 24” to 8” or 
ger. Alsteele Engineering Works, Inc. 
(X-383 ) 
THERMOPLASTIC EXTRUSION 
EQUIPMENT. 4-page illustrated bro- 
chure describes features and applications 
of line of vented, non-vented extruders, 
1” to 12” diameter. test dies, acces- 
sories, blow molding equipment, take-up, 
conveyor, etc. Modern Plastics Machinery 
Corp. (X-384 ) 
HYDRAULIC MACHINERY. 20-page 
illustrated book describes line of standard 
hydraulic equipment and special precision 
machinery for customers’ specific produc- 
tion requirements in plastics molding in- 
dustry. Watson-Stillman Press  Div., 
Farrel-Birmingham Co., Inc. (X-385 ) 
HEATING PLATENS. 6-page folder on 
ress ren that are steam or electricall 
eated. For use in the processing of a 
types of rubber and plastic 
manufacture of plywood, w: 
board building 
of composition 


roducts, the 
anels and various types 
ooring. R. D. Wood Co. 
(X-386 ) 
STEAM GENERATOR. Three bulletins 
on a series of midget-size steam gener- 
ators for high pressures. Applications in- 
clude heating plastics molds and presses, 
Reais Sametes kettles and autoclaves, 
and laboratory applications, among others. 
Specifications. Also information on steam- 
spray painting and stream-jet cleaning. 
Pantex Corp. ( X-387 ) 
TRANSFER MOLDING PRESS. Bulle- 
tin describes a molding press for auto- 
matic production of electronic compo- 
nent parts and precision parts of thermo- 
setting plastics. Specifications. Hull Corp. 
(X-388 ) 
CONVEYOR BELTING. 4-page _illus- 
trated folder on Permagloss conveyor belt- 
ing that will not stretch or shrink. Tech- 
nical information. Lassiter Corp. (X-389) 
DEHUMIDIFYING DRYER. Bulletin il- 
lustrates a closed air system that assures 
controlled automatic drying. Variable 
temperature control 125°-250° F. ( Higher 
temperature available). Whitlock Assoc. 
( X-390) 
HYDRAULIC CYLINDERS. 32-page 
booklet discusses designs and applications 
of hydraulic cylinders in addition to cylin- 
der accessories, seal-fittings for pipe 
threads and accumulators. Charts on 
column ~~ piston rod deflection, ac- 
celeration and pressure losses in pipes and 
cylinder forces. Flick-Reedy Corp., Miller 
Fluid Power Div. (X-391 ) 
SPEED VARIATOR. Eight-page illus- 
trated bulletin on “Parmatic” compact 
packaged adjustable-speed D-C motor 
drive operating from A-C power. General 
Electric Co. (X-392) 
MACHINERY MOUNTS. Six page illus- 
trated brochure describes complete line of 
mounts for use under metal-forming and 
cutting machines such as punch presses, 
screw machines, grinders, lathes and mill- 
ing machines. Also for other precision or 
high-impact machines. Barry Controls Inc. 
(X-393 ) 
AUTOMATIC CONVEYOR. 6-page il- 
lustrated bulletin describes a series of 
automatic conveyors for all plastics mate- 


rials. Special conveyor and attachments ) 


also detailed. Whitlock Assoc. (X-394) 


PROCESSING EQUIPMENT. 8-page il- 
lustrated catalog outlines features and ap- 
plications of a line of processing equip- 
ment for crushing, pulverizing, sind 
ranulating, mixing, blending, dispersing, 
ye ey treading and sifting. Abbé En- 
gineering Co. (X-395) 
FOAMING CONVEYOR. 4-page illus- 
trated brochure describes features and 
applications of a conveyor for continuous 
olastic foming. M-H Standard Corp. 
( X-396) 
BERYLLIUM METALS AND ALLOYS. 
12-page catalog descri features and 
applications of beryllium metals and al- 
loys and beryllium copper for use with 
plastic molds, and both injection and blow 
molding process. Tables, charts, specifica- 
tions and data. The Brush Beryllium Co., 
Pennrold Div. (X-397) 


STRAIN GAGE INSTRUMENTATION. 
24-page illustrated catalog describes a line 
of strain gage instruments for the meas- 
urement of pressure force displacement 
flow. Specification and data. Dynamic In- 
strument Co., Inc. (X-398) 


COMPOUNDING, DEVOLATIZING, 
EXTRUDING EQUIPMENT. 6-page il- 
lustrated catalog folder describes features 
and appiications of a line of dual equip- 
ment for plastics and rubber processing: 
compounding, devolatizing, and _extrud- 
ing. Specifications and data. Welding En- 
gineers, Inc. (X-399) 


ELECTRONIC COMPONENTS. Two 6- 
page brochures give detailed information 
on a line of electronic components such 
as micro miniature relays, ceramic — 
tories, etc. Specifications and data. Elec- 
tronic Components. (X-400) 


WIDE RANGE MOTOR SPEED CON. 
TROL. 16-page illustrated brochure pro- 
vides information on motor speed controls 
and take-up equipment. Specifications 
and data. Servospeed Div., Electro De- 
vices, Inc. (X-401) 


SURFACE PYROMETER. 6-page illus- 
trated folder describes features and appli- 
cations of an all-purpose instrument de- 
signed to give quick and accurate surface 
and sub-surface temperature readings, Py- 
rometer Instrument Co., Inc. (X-402) 


GRINDING. Centrifugal impact mills for 
mixing, blending, particle size reduction 
and fine dispersion. Brochures on all 
processes. Entoleter, Inc., Sub. of Ameri- 
can Mfg. Co., Inc. (X-403) 


VINYL LUBRICANT. Folder describes 
specifications and properties of a beaded 
wax which acts as a lubricant during ex- 
trusion and is said to impart a “patent 
leather” finish. Lanair Co. (X-404) 


PNEUMATIC PRODUCTION TOOLS. 
26-page illustrated file catalog describes 
various portable, pneumatic tools and _ac- 
cesories such as die grinders, brushes, 
buffers, carbide burs, etc. Thomas C. Wil- 
son, Inc. (X-405) 


EXTRUDERS. Eight page fold out in- 
cludes complete specifications on thi 
company’s extruders. Size classifications, 
thrust bearing section, extrusion cylinder, 
feed box section and other components 
detailed, Frank W. Egan & Co. (X-406) 
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Extrusion laminating ........... oes 1236 


F 
Fabricating machines (sheet ans 1218 


Fabricators (all plastics) ......... . 124 
Fabricators (expanded plastics) --. 1246 
Fabrics, coated ........++es+0: 1195, 1279 
Fabrics, distributors of ....... PS 
Fabrics, non-woven ..........++++ 1196 
Pe TPE OP ee ee ee eb 1196 
Cc — sdioh cstgebancepeindn een ae 
Sedkd'bnbe coat dkciiede-ennl ae 1196 
Fiber Oe PR ae ek Rk 1196 
ER eT TOR Fe RES BEF Yi 1196 
SE os ivee'nc icacvotowneens 1196 
Fabrics, woven ......sssssees> oene. ae 
Asbestos (for laminating) ..... - 318s 
GARE hs o> Maa hs bance bene 1195 
Cotton (for laminating) ......... 1195 
Dacron (for laminating) ........ 1195 
i | ORS Serer 1195 
For laminating .........<+++++- 1195 
Glass (for laminating) .......... 1195 
Linen (for laminating) .......... 1195 
Macerated or chopped fillers .... 1197 
Nylon (for laminating) .......... 1195 
Orlon (for a staan . 1195 
Rayon (for laminating) ........ 1195 
Synthetic (for teminatheg} cic - 1195 
Fastening devices .............+ -- 13229 
Fatty acid derivatives ............ 1183 
Esters (plasticizers) ............ 1186 
Feeders, all types ..........ss0000s 1208 
Fiber blends, woven .......... eee.’ Geen 
ea ee rere | «+» 1196 
i Re ee tS e+ 1237 
FOROS PE. ck ceo csvcevictinnn ies a 
Fibre, vulcanized .........+.6,00 1200 
Fibrous glass, for reinforcement oe as 
Fibrous glass preformers ......... 1216 
Fibrous glass, resin loaded ........ 1197 
Filaments, synthetic .............- 1196 
PURE oc ck. c canes dodvecsathanen «» 1197 
Distributors of ........sscce00s - 1258 
With y dbdneasWebes ik ogcet renee -. 1188 
Biaxially oriented .............. ro 
Casting machines ............... 
CE 1d. kc. wvreobd ikea 1205, 1208, iss 
Cutters, multi-layer ............. 
Distributors 08 ..60ccccccsstane 1337 
MGGNEE \.o cchatvcces weber 1189, 1279 
Flexible, metallizing of ......... . 1247 
Handling devices for ...........+ 1209 
Heat esdiing 08 v3... ess.siseckns 
Pern ee 1190, ad 
Multidirectionally stretched ..... 
Pagtes supe vhie kas ccdhes 1190, 4 
Plastic (sheeting and rolls) 1188, pod 
Peisting of ..cdind dastaeoiss 
} | IE aS S SEP a Py 
Cone attachments .............. 
Filters and oil purifiers .......... 
Finishing compounds ............ 
Fixtures, spray painting ........... 
Flake (cellulose derivatives) ..... 
Flame spraying machines .......... 
Flame spraying, plastic ...... 
Flexible-ball joints .............. 
Flexible film and sheeting, 
rere ee tree 
Flexible film, metallizing of ...... 
Fhottible eee  .vcsccdicicdvnsntous 
Flexible materials for molds ...... 
Flexographic printing presses .... 
Flock, cotton (fillers) ........... is 


Flocking (applied decorations) .... 
Flow controllers ......ssssceeeees 






Foamed plastic cores 
Foamed plastic cutters, slitters, 


Foamed plastic sheets 

Foamed (expanded) plastics 
Foamed plastics, distributors of .... 
Foamed plastics, fabricators of .... 
Foaming agents 

Foaming machines 

Foil, stamping (roll leaf) 

Foils, decorative 

Forming of thermoplastics 
Forming machines 


Generators, steam (see boilers) 
Gas drying and preheating equip- 


ment 

Glass bonded mica (rods & tubes) 

Glass bonded mica (sheets) 

Glass breakers (choppers) 

Glass fabrics 

Glass fibers, flakes, fabric 
(for fillers) 

Glass, fibrous (for 
reinforcement) 

lass, resin loaded 

Glycerol compounds (plasticizers) . 

Glycerol phthalate casting monomers 
and resins 

Glycolates (plasticizers) 

Gold leaf stamping (applied deco- 
rations) 

Graphite fillers 

Granulating machines (see dicers) 

Grinders, all types 

Grinding machines 

Grinding plastic materials and scrap 
(reclaiming) 

Guiders (handling devices) 

Guillotine cutters 

— resin sprayup 


1191 
1192 
1219 
1195, 1196 


1186 


Hack sawing machines 
Halides 

Halo 
Han 


ted compounds (solvents) . 1186 

lotion, protective . 

operated presses 

Handling devices for extruded 
products 

Hardboard 

Hardness testing apparatus 

Heat distortion testing apparatus .. 

Heat sealing electrodes 

Heat sealing equipment 

Heat sealing machines 

Heat sealing of film and sheet .... 

Heat transfer oil 

Heat treating of polyethylene for 


1164 


Heating cylinders 
Heating elements 
Heating equipment for molds and 
molding machines 
Hevea. rubber 
High frequency 
Heat sealing die makers 
Preheating equipment 
Sealing machines 
High pressure laminators 
Hinges, metal 
Hobbing 
Hobbing presses 
Holding racks, vacuum plating .... 
Honeycomb cores 
Hopper dryers 
Hopper loaders 
Hose 
Hot air drying and preheating equip- 
ment 
Hot-stamping, applied 
Hot-stamping equipment (marking) 
Hot-stamping media 
Hydraulic 
Cylinders 
Oil 
Packing 
Power systems 
Power units 


Hydrocarbon (petroleum) resin .. 
Hydrocarbon (terpene) resin 
Hydrocarbons, aliphatic and aromatic 
Hydrocarbons (plasticizers) 
Hydrocarbons (solvents) 
Hydropneumatic accumulators .... 


Hydroxyethyl cellulose flake 


Impact testing apparatus 
Importers 
Impregnated glass (glass, fibrous) .. 
Impregnated paper, fabric, and mat 
Impregnating machines 
Impregnating paper 
Industrial designers 
Industrial laminates 
Laminators 
Infrared 
Drying and preheating equipment 1207 
Lamps 1229, 1230 
Injection molders 
Injection molding 
Hand operated presses 
Molding machines 
Inks 
Inlaying, metal (applied decora- 
tions) 
Inorganic pigments 
Inserts 
Instruments 
Controlling 
Distributors of 
Measuring 
Testing 
Insulating varnishes 
Intensive internal mixers 
Internal grinders 
Ion exchange resins 
Irradiation equipment 
Isocyanates 
Adhesives 
Chemicals 
Emulsions and dispersions 
Expanded (foamed) plastics . 
Resins 
Synthetic rubber 
Isosebacates (plasticizers) 


1223 
1243 
1197 
1195 
1211 
1198 
1240 


1184, 1230 


J 


Jig borers (machines, drilling) .... 
Jig sawing machines 

Joint compounds 

Joints 


Kellering 

Ketones 

Kettles, resin 

Kneading and mixing machines .... 
Knives 


Labels, pressure sensitive 
Labeling machines 
Laboratories, testing 
Lacquer making resins 
Laminates 
Cores, sandwich construction .... 
Decorative, high-pressure 
Distributors of 
Fabricators of 
Industrial, high-pressure 
Paper for 
Postforming of 
Reinforced 
Rods and tubes 


Laminating 


Fabrics for 

Presses 

Resins, low-pressure 
Varnishes 


tics processors) 

Lamps, infra-red 

Lathes (machines) 

Latices 

Leaf, roll (stamping foil) 

Levulinates (plasticizers) 

Lignin fillers 

Lignin resins 

Linen, woven 

Liners, extruding machine cylinder 

Liquid cooling recirculating units 
(see temperature controllers) 

Loaders, hopper 

Low pressure laminating resins .... 

Lubricating systems, centrallized .. 

Lubricants for molds (mold release 
agents) 

Luminescent pigments 


Macerated fabric (fillers) 
Machine screws 
Machine tools 
Distributors of 
Machinery 
Distributors of 
Exporters and importers 
Machines (see also presses) 
Abrasive forming 
Automatic mask washing 
Automatic spray painting 
Bag making 
Baling 
Beveling 
Blending 
Blow molding 
Boring 
Broaching 
Buffing 
Calendering 
Casting, film 
Casting, rotational 
Coating 
Compounding 


Cutting & slitting, fibrous glass ... 
Decorating and labeling 
Deflashing 

Dicing, chopping, and cutting .... 
Die sinking 

Drilling 

Duplicating 

Embossing 

Engraving 












































SE nc ccccscscncvcccesnees Mica, glass bonded (rods & tubes) .. 1191 Oil base coatings .................. 1171 
Feeding, “all ee ee Mica, glass bonded (sheets) ........ i ae | err pe 1208 
:. ESS gs Su nsadenves st3ines 1209 Millers (cutting tools) ............. 1224 Oil, heat transfer and hydraulic .... 7231 
52 EE, 5 ccc cect esecceeceseseuce 1209 Milling machines ................. 1225 Oil soluble resins ................. 1177 
36 Granulating (see dicers) Milling plastic materials and scrap, Organic acids (chemicals) ......... 1183 
3 oe Rin Skea 0s CEN Sa VES TNS tee 1225 custom (see reclaiming) Organic pigments ................- 1184 
12 SNL oia ¢h'ce subacveeses BORD. - WER von ys calteneasacee conics 1213 Organosols and plastisols .......... 1176 
30 Impregnating .......---.-- i ecams 1211 Mineral acids (chemical) .......... 1183 Orientation equipment ............. 1214 
Injection molding HE SEWES SN SSK Pee eee 1197 Orlen (fabrics, for laminating) ..... 1195 
Kneading and mixing ........... BOES .  Witnaral BOGE 6 occvd css peckeics. ie 1196 Ovens (see also drying and preheat- 
Labeling and decorating ......... 1212. Mixers, dry coloring & blending .... 1213 ing equipment) ................. 1214 
ES acc ice scene be pee aee 1225 Mixers, intensive internal .......... 1213 
30 Mask washing ........------++-. W223: Wilmars, Beals «nos. csc ckenkeeae tras 1213 
12 Metal spraying .................. ere ye ere 1248 PF 
35 REGS Apssienccccectsncsavesss 1225 Mold cavities, cast .............-4+ 1149 
17 DS ins 16 dasnatilsdesivs 1213. Mold chillers ...........ssssseeees 1214 Packaging partitions .............. 1231 
9 Mixing and kneading ........... 1212 Mold cleaning compounds ......... 1230 Packing, hydraulic ................ 1231 
S.4 NR aU, a ugaecetvecss ot>b 1215 Mold comp ts (standard stock) 1214 Paint spraying ................+... 1233 
9 SE eee 1215 Mold heating equipment ........... 1209 Paint wiping machines ............ 1215 
39 Pipe wrapping ................+-. 1215 Mold lubricants (mold release Painting equipment .... 1215, soy 1232 
85 sc sieass oocnnlarars Ce RE GS oo 1290 | Pubatb... 3. ..ssiadebadeteoss''s 84. 1233 
99 Ny pave ¥en vn sean oe Se bes BS5G Wee aeees .. 5. . is vp acenmauescses 1250 Panel sawing machines ............ 1226 
98 ID nos snckhaese vtnedes 1216 Mold makers, metal spraying ....... 1250 Pantographing and Kellering ....... 1252 
53 Press polishing ................. 1216 Mold makers, plastics .............. ISSO -  Pemtogeah.. «5.42.0. tdenesevescigan 1226 
98 SEATS, si5.4:5-+ 0 6 99600 ou np uO 1226 Mold makers, reinforced plastics ... 1250 Paper 
9 EE a2osd'0 cmv gaeeedsedes 1217. Mold makers, rubber .............. 1250 Soteleneee OB. 3.5... ovine 3 saaae 1258 
sak «bec ecbesctbew ated 1221 Mold makers, steel ................ 1250 For resin impregnating .......... 1198 
79 Roller coating ................-. 1203 Mold polishing ................-++. 1251 OE RIG NLR T 8 ee 1230 
79 Rotary finishing ............--.-. 1218 Mold release agents ................ 1230 Printed, for laminating .......... 1198 
96 Rotational casting and molding .. 1218 Mold temperature controllers ...... 1222 NOR 2 o.. . Wabinte cds beapadanad 1232 
12 SRT ERS Gea Pe | 1226 Molders Resin impregnated .............. 1198 
74 Sanding (wet and dry) .......... 1226 ERE ee eS 1235 Partitions, packaging .............. 1231 
80 Ss cen on agases cbiade kia 1226 as asivecercdisstecle 196) . Pheeel candies 56. osci cc ctleccssctes 1184 
Screening, separating, and sifting 1218 CE ic cgnas bad uc cadena veleee oe. |” eee rt ary 1232 
185 SEES Sty bovassngtersccebences 1226 Expandable styrene .............- a, nappa pene rer 1215 
130 Sheet fabricating ................ 1218 Reinforced plastics ....... TP Thyps ee 1907  Panboweiet Glee ooo ss ss ccs cseeueceen 1190 
125 . o ccnscopbagened s 1218 Molding boards and blanks ........ 1179 Perforating machines .............. 1215 
175 RNG. , 50 daneds iesweseance 1219 Molding compounds Perforating film and sheeting ...... 1252 
232 Slush molding .................. 1219 Distributors of ..........esesse0% ROGG Famed ois ccc bos .cchs cb ees 1182 
186 Spooling, for extrusions ......... 1219 Exporters and importers of ...... 1243 Personnel and equipment 
97 Spray mask washing (automatic) 1213 Manufacturers of ................ 1175 er er 1261 
177 Spray painting (automatic) ...... 1219 pO ES ae a ane 1200 Cceet CUE 5 aes 5.0 bss Sas ve nets 1301 
195 SEE dh voce e cienroncedatine Vass 1226 Molding machine heating equip- Custom molders and extruders ... 1261 
212 EE is oc ta nes ooueta skank 1221 Re ER CRIs i DHA 1209 Fabric manufacturers ............ 1279 
iA RE 1201, 1221 Molding machines (see also presses) ee , Pe UET Eee 1282, 1287 
Turning (lathes) ............... 1225 DOOD. cack ls ain o-sfe> < dn SU ae Ge ee 1202 Plastic sheet processors .......... 129% 
210 Ultrasonic cleaning ............. 1221 Heating equipment for .......... 1209 Reinforced plastics processors .... 1287 
174 Used and rebuilt ................ 1221 SION «v's vdnaseneeuwessh ase’ 1211 Phenolic 
212 Re os 5 a 'bes b4 veh wae sale 1222 UI <6 iwc 00 oda nehavdapeketsdes es 1219 Pe. ETT EOE YT ore ee 1168 
EE iar g sng 0 544 nusews eeuee 1222 Molding presses ee PPE pore ys 1177 
230 Manual compression presses ....... 1203 RTOGMON . odin ook beens ds eh 1203 Cast rods and tubes .............. 1191 
184 Marking (applied decorations) .... 1233 COMED <i oo ava khpacsates sc col 1220 Cock GRO ss 50 cscvc toch tance 1192 
Marking equipment ............... BEES, MOONE, GIN 60 v0 etdedhbavevcesd 1301 Casting monomers and resins ..... 1170 
Mask washing machines ........... 1213. Molds and dies ............... 1249, ro CORUM, . uv: vkoues te aceuns amaee 1171 
Masking paper and tape ........... 1230 “Molds, flexible materials for ....... Emulsions and dispersions ....... 1173 
NS nn cdnbeicecscidsests 1232 Molds, GRICE TOP Sh binds ees esn 1230 PORE. ocho cpbakcarteouttanee 1180 
191 Materials, abrasive ................ 1227 Molds, heating equipment for ...... 1209 Laminating resins ............... 1174 
232 Materials for flexible molds ....... 1229 Molds, plating of .................- 1253 Molding compounds ............. 1175 
224 Materials for molds ............... 1230 Monofilaments (see fibers) a a PRS 1200 
260 Measuring instruments ............ 1223 Monomers, casting ..............+.- 1170 Reinforced molding compounds .._ 1200 
Melamine DONG... 0c nksdncsanebabeieenpes 1214 GMD. 0 oy) Cabin pcadstéthakthes 1177 
259 TE Re ree. 1168 Maultidirectionally stretched film ... 1188 Phenols (aromatic alcohols) ..... 1183 
243 EE ati asaateevsewncnt’ 6eteu 1171 Multiple spindle drill presses ...... 1225 Phosphates (plasticizers) .......... 1186 
Emulsions and dispersions ....... 1173 Photoelastic plastics ............... 1177 
201 Molding compounds ............. 1175 Phthalates (plasticizers) ........... 1186 
= —a molding compounds .. 1200 N Pigments, ater. Ws co VA ones Oe 1184 
: iakivens¢otsk<ssausustrens 1177 E Pigments, luminescent ............. 1184 
201 SENDS ooo kc cose scesseedes 1213 sesuesl settee Dae OSES oi Fina ac pe Pigments, metallic ................. 1184 
201 IN «53. ov oe an adtbdabobeat 1228 SRFOnYErOcarDons (sOrvemss) «....- Pigments, organic ...........-s+e0¢ 1184 
224 ES « vcund1eCnsceses thw 1229 Nozzles (for injection machines) ... 1214 Pipe joint compounds ............. 1231 
202 Metal inlaying ...............++.+. 1233 — p 1168 PERO 5.5. Fhweces se ntdss<eucens 1230 
202 Metal spraying machines ........... 1213 C + mpl ad mila ats? feta Lo 5 1171 Pipe wrapping machines ........... 1215 
(224 IIS 53, 5 u's p anv s. picmewa 1189 ya 6 et a. laa 2 3 Lala: 1195 Plain milling machines ............ 1225 
224 Metallizing equipment ............. 1221 anal Res ond feat ~ Sedalia 1173 Planing machines ................: 1226 
(224 Métallizing of plastics Fabri ea ~ Cait yalog aed 1195 i. PPP er 1186 
202 Finished products ............... 1247 Fib rics (for laminating) ........ 1196 Pr eer rest 1176 
1208 ED sg ns's sh ciccu es aceal 1247 Fil meres oh On iene re ee ae 1188 Mebane 08. iiss is 506s tdnabeekaae 1301 
(218 | SEIS RET aae  FE =: 1247 M idi imho Ean a hie ted aterhet - 1175 1200 Platens, press (electric and steam).. 1215 
203 Metallic fillers ...............0000- 1197 M. GL. hae nee salads tah * 1196 Plates for compression molding .... 1215 
[203 Metallic pigments ................. 1184 res ope Aa Aa eat 1176 Plating of molds, rams, and plates .. 1253 
1204 Metals for molds .................. 1230 ee oe stisols ........ Pneumatic cylinders ............... 1205 
1205 Metering systems .................. 1217 Reinforced molding compounds .. 1200 WEEE tne cove duess 6Ankte ee 1233 
[205 I, fod, Cocchi dlewvcn oc ckedin 1223 Resins ....+-.+2+sesereeeeserees ot Polishing 
(212 Methacrylate — and tubes .....+++++++++++ 1192 Camnpetind .. x... oscae0 abe ennee 1228 
1206 Molding compounds ............. 1175 WED a cercecscsaberknseon poets Machines .............+s:- 1215, 1216 
1206 ee heroes 1191 | eee ee eee 1251 
[225 ain, 0 hos veneers aaicnae 1192 oO POUR chica os «ks caeaenheuee 1216, 1253 
[225 Methyl cellulose flake ............. 1171 Polyacrylic ester molding compounds 1175 
a EER F Ah 6000 gees canes dabuben 1188 Odorants and deodorants .......... 1185 PE PRR 1179 


Kiiech 0naulecdseeGes Stun 2 Offset printing presses ............. Polyamide (see nylon) 





Po Negron i 
olding compounds 
Resins 


Cast sheets 
Casting monomers and resins 
Coatings 


Emulsions and dispersions 
Fibers 


Laminating resins 
Plasticizers 
Premix 
Reinforced molding compounds .. 
Resins 
Polyether (foamed) 
Polyethylene 
Chlorosulfonated (rubber, syn- 
thetic) 
Coated fabrics 
Coatings 
Emulsions and dispersions 


1 
1188, 1279 
1180 
1175 
1177 
1191 
1192 
1188, 1279 


Molding compounds 

Resins 

Rods and tubes 

Sheets 
Polyethylene terephthalate film 
Polyethylene treaters for print- 

ing 1216, 1247 
Polyisobutylene (rubber, synthetic) 1179 
Polyoxymethylene 

Film 

Molding compounds 

Resins 


Rods and tubes 
Sh 


Polypropylene 
Fibers 


Molding Compounds 
Resins 

Rods and tubes 
Sheets 


1188, 1190 
1191] 
Sheet 1192 
Polysulfide (rubber, synthetic) .... 1179 
Polytetrafluoroethylene (see fluoro- 
carbons) 
Polyurethane 
Casting monomers and resins .... 
Coated fabrics 
Coatings 
Foamed (polyester) 
Foamed (polyether) 
Rubber, synthetic 
Polyvinyl acetate film 
Polyvinyl] alcohol 
Film 
Rods and tubes 
Sheets 
Polyvinyl butyral 
Film 
Polyvinyl chloride 
Film 
Rods and tubes 
Sheets 
—e chloride-acetate 


1170 


Polyvinyl chloride-vinylidene chlo- 
ride film 
a ee chloride 


Polyviny}nitrile rubber film 
Postforming of laminates 
Postforming machines 


1166 


Power systems, hydraulic 
Power units, hydraulic 
Preformers 
Preheating equipment 
Electric, gas, hot air, steam 
High frequency 
Infrared 
Premix 
Epoxy 
Phenolic 
Polyester 
Preplasticators 
Press platens 
Press polishing 
Presses (see also machines) 
Arbor 
Caking 
Compression, automatic 
Compression, manual and semi- 
automatic 
Degating 
Drill, multiple spindle 
Drill, single spindle 
Embossing 
Flexographic printing 
Hand operated, compression 
Hand operated, injection 
Hobbing 
Hot stamping and roll leaf. . 
Hydraulic 
Injection 
.Laminating 
Preforming 


Roll leaf and hot stamping. . 
Transfer molding 
Trimming 
Pressure bags 
Pressure controllers 
Pressure forming machines, sheet ... 
Pressure sensitive labels 
Printing 
Equipment (marking equipment) 
Finished plastic products ........ 1253 
Flexible film and sheeting 1253 
Inks , 1230 
Polyethylene, treaters for ... 
Presses 
Rigid plastic sheets 
Rolls 
Processors and converters 
Profiling machines 
Promoters 
Proportioning and metering systems 
Protein base adhesives ............. 
Protein base emulsions, dispersions 
Protein fillers 
Pulp and fibre processors 
Pulverizing (custom) 
Pulverizing machines 
Pumps 
Coolant 
Hydraulic 
Vacuum 
Punch presses 
Purging compounds 
Purifiers, oil 
Pyrometers 
Pyroxylin (see cellulose nitrate) 


1230 
1212 


8 
1217, 1222 


Radial sawing machines 

Radiation treating 

Radioactive isotopes 

Rams, plating of 

Rayon 
sic cbeaepababbbdds ss saced 
Fibers 

Rebuilt machines 

Reclaimers, plastic materials 

Regenerated cellulose (film) 

Reground materials (see reclaimers, 
plastic materials) 

Regulators, mold temperature 

Reinforced molding compounds .... 

Reinforced plastics 


1195 


Reinforced plastics processors 
Reinforcements 
Distributors of 
Release agents for molds 
Release papers 
Reprocessing scrap (reclaiming) ... 
Resin-fabric boards and blanks 
Resin pulp and fibre processors .... 
Resin solutions (see coatings, 
emulsions, latices, varnishes) 
Resins, casting 
Resins and plasticizers, color 
dispersions in 
Resins, distributors of 
Resins, exporters and importers of.. 
Resins, low-pressure laminating ... 
Resorcinol 
Adhesives 
Emulsions and dispersions 
Resorcinol-aldehyde resins 
Revolving joints 
Rewinding equipment 
ods 
Laminated 
Manufacturers of 
Roll leaf (stamping foil) 
Roll leaf stamping equipment 
(marking equipment) 
Roll mills 
Roller coating machines 
Rollers for roller coating 
Rolls 
Calendering and compounding . 
Embossing 
Plating of 


Rotary finishing machines 
Rotary head milling machines 
Rotary sanding machines 
Rotary vane feeders 
Rotational casting 
Rotational casting machines 
Routers (cutting tools) 
Routing machines 
Rubber, natural and synthetic 
Adhesives 
Casting latices 
Coatings 
Emulsions and dispersions 
Foamed 
Rubber molds (mold makers, 
rubber) 
Rubber coated fabrics 
Rubber, synthetic 
Rubbers (plasticizers) 


Sanding machines (wet and dry) ... 

Sandwich construction, cores for ... 

Saran fibers 

Saw blades 

Sawing machines 

Scales 

Scrap dealers (see reclaimers) 

Screening, separating, and sifting 
PER ee Pr: 

Screens, extruder 

Screw feeders 

Screws 

Screws, extruder 

Sealing machines, heat 

Sealing of film & sheet 
(heat sealing) 

Sebacates (plasticizers) 

Self-adhesive labels 

Semi-automatic compression presses 

Semi-automatic injection machines . 

Separating, screening and sifting 
machines 

Shape-handling devices 

Shapes 

Shaping machines 

Shears, squaring 

Sheet, handling devices for 

Sheet, printing 

Sheet fabricating machines 

Sheet formers, fabricators 


1203 
1211 





AeSbknoarna 








Sheet forming machines ........... 
Sheet laminating presses .......... 1212 
Sheeters (handling devices for sheet) 1209 
MIS Sas na'os dace si 1188, 1192, 1279 
Sheeting dies .........-+-+e+eseees 1228 
Sheeting of plastic film ............ 1255 
Sheeting, distributors of ........... 1257 
Sheeting, embossers of ............ 1242 
LAL dh a spoccscscucicacnes's 1180 
Molding compounds i 1175 
ing containers (see boxes 
a) drums) ‘ 
jiting, screening and separating 
pa Sa ie choses atachieehss dene 1218 
EN «ss nance cghaeeeess soe 1197 
Silicate adhesives ................- 1168 
Silicone 
I cose cbc chance sesaee 1168 
Casting monomers and resins ...._ 1170 
DEE os vavsccesedees eeu ee tie 1171 
a's P 0h t oa n'nehh'vs osetia 1180 
Laminating resins ............... 1174 
Molding compounds ............ 1175 
SEN. Sis tek aah ach be. Ca brane o 1177 
CREE nc deccsasseeenwh 1191 
Rubber, synthetic ............... 1179 
EET Sls Wale wn Heiycch eeeesde 1193 
Silk screen makers ................ 1255 


Silk screening (applied decorations) 1233 
Silk screening equipment .... 1216, 1219 
Sisal 


ILS wiss't vig av sles ikapaed enn 1196 

Ds idehsiconshuahs> geek oo 1197 
Slitting and mangling machines .... 1219 
Slitting machines ............. 1205, 1219 
Slitting of plastic film ............ 1255 
Es 5 < vin 0d one sdeb eens 1301 
Slush molding machines .......... 1219 
Sodium carboxymethyl cellulose 

TE alas £5 occ cbenee gh Gh oben 1171 
Sodium carboxymethy! cellulose 

Ro we dpiviey secs s 0-06 oes se wald 1177 
NN re 1236 
ate 5. ss shu tid dpkiew oo bake 1186 
Soybean (protein) adhesives ...... 1168 
Specialized services ............... 1233 
Spooling machines (for extrusions) 1219 
NID ass i 0:0 ob be ond obs ead 1232 
Spray painting fixtures ............ 1232 


Spray painting machines, automatic 1219 
Spraying (applied decorations) .... 1233 


Spraying machines, metal ......... 1213 
MMR. v's pccccsevavecoss 1236 
Sprayup equipment for 
reinforced plastics .............. 1219 
i ON... csc che ces detes 1236 
Squaring shears ................... 1220 
ee nic dc shen hpa' c6ebaRbu 1187 
Stackers (handling devices) ....... 1209 
Stainless steel belts ............... 1227 
Stamping foil (roll leaf) .......... 1232 
Stamping (marking) equipment 1212, 1217 
Stamping presses ................. 1217 
Starch adhesives ..............-... 1168 
Static eliminators ....... 1182, 1220, 1227 
Steam drying, preheating equipment 1207 
Steam press platens ............... 1215 
ID go orn dod pis bee edecod 1221 
RIES 55 wc cdo ba ve udswbedsecied 1183 
SE cin a:o-s'+-v ah pinay he's winks 1196 
ER a. 54s on wubdodwe 1249, 1250 
Steel rule dies, 
clicker and dinker ....,..... 1206, 1228 
Strength testing apparatus ........ 1223 
Styrene (see also polystyrene) 
SED Sh cxuncwoncecers ay saps.» 1168 
SE ews. che tawices heck a abe 1175 
Casting monomers and resins .... 1170 
SE LS, cnda se ba ve eitnten dvs 1171 
Emulsions and dispersions ...... 1173 
Expandable ........... 1180, 1244, 1252 
fe SRR A 8s 5: 11% 
Ta Eh kcc-chs bain ba ba dvv-0n 1188, 1190 
| APRESS A es td 1180 
Molding compounds ............ 1175 
Reinforced molding compounds . 1200 
ditt ca euors ed's Dabo so x30'6 a 1177 
Sheet, oriented ...............0+ 1190 
Styrene copolymers 
Rg pF ARE RM aaa fe S 1188 





Molding compounds ............ 
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Metis dud. tubes: oii sss pissavs ions 1191 

BONS ncvecdakhustaccneeaecasee 1193 
Styrene resin derivatives .......... 1177 
Succinates (plasticizers) .......... 1186 
Sulfonamide (plasticizers) ........ 1186 
Sulfur compounds (solvents) ...... 1186 
GURNGE << iin ecsin sceapmabccreae 1227 

Distriliutore G6... cccccscissces 1260 


Supported film and sheeting (see 
fabrics, coated) 


Surface grimders .....ccacvcsaseese 1225 
SWAG JOMMND oN asic cctecdes d¥es%s 1230 
Synthetic fabrics 
SPE Sub doweccvagecdiccecs 1196 
WK ins dk pas scnbdad skeen 1195 
Synthetic fibers and filaments ...... 1196 
Synthetic rubber ....20.cccssesves 1179 
DOG DOMINGE x iincbiecerssivcses 1171 
Systems, hydraulic power ......... 1211 
Systems, lubricating (centralized).. 1212 
Systems, proportioning ............ 1217 
T 
Teliek: Chew ncie's os vccocesband 1220 
Take-off equipment ..............- 1220 
TOG, MAGNE nosh aces sbeseswodas 1230 
Tapping machines .............+.- 1226 
Temperature controllers .......... 1222 
Testing apparatus 
eS! ee 1223 
PE ee! rae es 1223 
SE pry pe Ph 1223 
Miscellaneous ..........0.sese0% 1223 
Moisture, volatiles .............. 1223 
PRUSRGREERY: - os. denvatdedscoes<s 1223 
TONNES | ven cos ect etna niwive he 1223 
Li Ree 1223 
Wearing «...ansuetitied¥etesse 1223 
Testing laboratories .............. 1255 
Thermal sealing machines ......... 1210 
Thermoplastic casting plastics ..... 1170 
Thermoplastic laminators ......... 1285 
Thermoplasties 
Sheet forming and drawing of .... 1296 
Thermosetting casting plastics ..... 1170 
Thickness controllers ............. 1222 
Thickness gages ........cccsseeee 1223 
Thread cutting screws ............ 1232 
Thread forming screws ............ 1232 
, fee eee 1225 


Tools and dies (see die makers and 
mold makers) 


Tools 
SONG... \ cds absb dcdcons ob teene 1227 
Cambide topped ..ciccicvecscsess 1232 
SRUUEUEE. io « chipgd wd che nds kbs ehben 1224 
Diamond tipped ...............- 1232 
pre Pe ie ae Seen a 1224 
ete DONE 6c ccsscvssmensoeenaters 1227 
BUG OG i ovns ith Wands ectecoek 1302 
Transfer molders ................- 1261 
Transfer molding presses .......... 1220 
» a es ee es 1221 
Treaters for printing, polyethylene . 1216 
Treating equipment, radiation ..... 1212 
Tube rolling machines ............ 1221 
ROE: scddcheubtbabbetebiarstivcake 1191 
ROMO Ue ya can mend ks cine Ke¥ 1199 
Manufacturers of .............+- 1191 
Tubing, flexible metal ............ 1229 
Tumbling barrels ................. 1201 
Tumbling compounds ............. 1232 
Tumbling machines ......... 1201, 1221 
TUMREGE BOGE. shcar cave sees vesnes 123 
Tungsten wire and coils .......... 1233 
TNS DNOG oo vdbe dap edoceakeee 1225 
U 
Ultrasonic cleaning equipment ..... 1221 
Ultra-violet absorbers ............. 1187 
Beas ans +a cdbes edad ekase ee 1230 
Universal grinders ............-s+- 1225 
Universal milling machines ....... 1225 
Urea-formaldehyde 
Ore Fre ye 1168 
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Ww 
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Vacuum forming machines ........ 1218 
Vacuum metallizing equipment .... 1221 
Vacuum plating holding racks ..... 1221 
Varmteh AMIN: oo. oo. c cs dvccaceted 1217 
Valves, diaphragm ..............+. 1233 
Valves, hydraulic ............++:- 1233 
Valves, pneumatic ................ 1233 
Variable speed drives ............. 1207 
Varnish making resins ............ 1177 
Varnishes, insulating, laminating 
(see also coatings) ............. 1180 
Vertical milling machines ......... 1225 
Vibrating feeders ..............-... 1208 
i TO I aR POE 1221 
Vibratory sanding machines ....... 1126 
Vinyl 
RENE. oink siciccssinntaoees 1168 
Casting monomers and resins ... 1176 
Coated fabrics ............ 1195, 1279 
Cem 3 i. cbs “heeadnadiin 1171, 1279 
Emulsions and dispersions ...... 1173 
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Film, sheeting, and coated fabric 
moamwlectUrers 2. ik ccescevesee 1279 
WOOO ios avrscckagncntseerae 1180 
IR aE! SRLS 1176 
Plastisol molding machines ...... 1218 
PURE csi de vcce vay eons 1176 
Resin adhesives .............+.- 1168 


Vinyl acetal molding compounds .. 1175 
Vinyl acetate 


Emulsions and dispersions ...... 1173 

Molding compounds ............ 1175 

Ret. \ invevhcusede'ox seamrnee 1177 
Vinyl alcohol 

Molding compounds ............ 1175 

POE. cinks 4pi dnaeeieds pain skat 1177 
Vinyl butyral resins ........../... 1177 
Vinyl chloride 

Molding compounds ............ 1175 
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Molding compounds ............ 1175 
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Vinyl formal 
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Walnut shell flour fillers .......... 1197 
Washing machines (flat sheets) .... 1221 


Water soluble resins .............. 1177 
Weavers of glass (glass, fibrous) .. 1195 
Welgh feedaes siicsccecdusasccheven 1208 
Weighing scales ............-+++5- 1222 
Weight accumulators .............. 1201 
Welding equipment ............... 1211 
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Wet sanding machines ............ 1226 
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Resins, Molding Compounds, 
and Other Basic Materials 


<1 





ADHESIVES 


Acrylic 

Allyl 

Cellulose 

Chlorinated Polyether 

Coumarone-Indene 

Cyanoacrylate 

Epoxy 

Furan 

Isocyanate 

Melamine 

Nylon (Polyamide) 

Phenolic 

Polyester (Alkyds) 

Protein (Animal, 
Casein, Soybean, etc.) 

Resorcinol 

Rubber 

Silicate 

Silicone 

Starch and Dextrins 

Styrene 

Urea 

Vinyl 


<Cxnm~Orw~O ZErRAe~TOmMONG>Y 


Acco Polymers, Brooklyn 22, N. Y. {A) 
*Acme Resin Corp., Forest Park, Il. (L) 
i ssive Products a New York 60, 

. Y. @, C, E, CG, 1 *% ° K, L, M, N, 

O, P, O, T, U, V) 


Adhesive Products, Inc., T e, ‘Albany 
10, Calif (C, N, 7 S, V) 
Aerojet-General Corp., Structural Plas- 


tics Div., Azusa, Calif. (G) 
Alcylite Plastics & Chemical Corp., 
Newhall, Calif. (H, I, J, L, O, V 

* Allied Chemical Corp., Plastics & Coa 
Chemicals Div., New York 6, N. Y. 
(E, L, M, U 

*American Cyanamid Co., Plastics an 
Resins Div., New York 20, N. Y. 


- (Jj, U) 

American Hard Rubber Co., Div. of 
Amerace Corp., Butler, N. J. 

(G, P, T, V) 

American Latex Products Cams Haw- 

thorne, Calif. (A, G, I, P, V) 

American-Marietta Co., Seattle 4, 

Wash. (J, L, U) 


American-Marietta Co., Adhesive, Resin 
& Chemical Div., Seattle 4, Wash. 
(Jj, L, N, O, U) 

American Products Mfg. Co., New 
Orleans 18, La. (A, C, P, Q, T, V) 
American Resin Corp., Chicago 13, IIl. 


(G, L, M) 
Angier Adhesives Dept., Interchemical 
Corp., Finishes on Cambridge, 


Mass. (A, C, G, L K, M, P, V) 
Anges Plastics, Inc., El re undo, 
I 

Arabol “Mfg. Co., The, New York 17, 
Y. (G, N, P, O, S, VJ 
rAscherDaniels-Midlacd Co., Minneap- 
olis 2, Minn. (G) 
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Laboratories, Inc., Stamford, 

3) 

Armour & Co., Armour Alliance Indus- 
tries, Alliance, Ohio q & 
Armstrong Cork Co., Lancaster, Pa. 

(A, E, G, K, L, O, P, S, T, V) 

Armstrong Products Co., Warsaw, Ind. 


(G) 

Artrite Resins, Ltd., London, WC 2, 
England M) 
~ Mineral Products Co., Mertztown, 


Axel Plastics Research Laboratories, 
Brooklyn 22, N. Y. (A, G, I, V) 
B. B. Chemical Co., Cambridge 39, 


Mass. (I, L, O, P, S, V) 
a pantie, Ltd., London, E. 4, Ent. 
T 


BIP. Chemicals, Ltd., Birmingham, 
England 
*Badische Anilin- & Soda-Fabrik ‘AG, 
Ludwigshafen am Rhein, West Ger- 
many A. &. L, MT, U,V) 
*Bee Chemical Co., Lansing, Ill. (T) 
*Be | Corticelli Industries, New eos 


N. Y. ( 
Bloomingdale Rubber Co., fein. 
Md. (G L, P, Vv) 
Bond Adhesives Co., Jersey py N. J. 
A, C, G, P, T, V) 
ar : ae Co., The, New York 
i. oO, P, U, V) 
Brigus. cul H., Co., Inc., ” Santa Mon- 
ica, Calif. (G, V) 
British Resin Products, Ltd., London 
W. 1, England (L, O, U, V) 
*Cadillac Plastic & Chemical Co., De- 
troit 3, Mich. (A, G, K, L, M, T, V) 
Carboline Co., St. Louis 17, Mo. 
(G, P, V) 
*Carwin Co., The, North Haven, om 
I 
Cai Gwe. of America, ig York 
6,N. Y (A, J, L, O, U) 
tapi Dispersions, Inc., Detroit 38, 
Mich. (L, P) 
Chemical Coating & Engineering Co., 
Inc., Media, Pa. (E, G, I, K, L, P, V) 
Chemical Development Corp., Danvers, 


Mass. (A, C, G, P, T, V) 
Chemical & Saginaring om a 
Elkton, Md. (A, G L, P, V) 


Chemical Industries, Unit i E. F. Van 
Winkle Co., Pasadena, Calif. 

Re eo Ce ee 2 ee eA 

U, V) 

Chemtron Fiber Glass Co., El Monte, 

Calif. (G, M) 

*Clinton Co., The, Chicago 22, oe 

(C, M, T) 

Clinton Corn Processing Co., Clinton, 

Iowa (S) 

*Colab Resin Corp., Tewksbury, Mass. 

tt. U,V 


Compo Chemical Co., Waltham 54, 
Mass. (A, C, G, I, L, O, P, V) 
Cordo Chemical Corp., Norwalk, Conn. 
(A, G, L, V) 

Corn Products Sales Co., Corn Products 
Div., New York 11, N. Y. (N, S) 
*Cosden Petroleum Corp., Big Spring, 
Texas (T) 


(For complete addresses, see Alphabetical Index, p, 1323) 





(For list of distributors, see p. 1256) 


Custom Chemicals Co., Inc., E. Rohe 


ford, 


. Jj. (A, 
Daubert Chemical Co., Chicago 38, ie 


*Dayco Corp., The, Daytany § on 
L, M, 
Dennis Chemical Co., St. Louis 4 ae 
(A, L, P, V) 
*Devcon Corp., Danvers, Rats 


Egmond Alkali Co., Cleveland "an G) 
Ohio 
Dow Coming Corp., Midland, My 


(R) 
Dreyfus, L. A., Co., S. Plainfield, xh 


*du Pont, E. I., de Nemours & Co., 
Wilmington 98, Del. 
(A, C, M, ¥. Q, 
*Durez Plastics Div., Hooker Chemi 
Corp., North Tonawanda, N. Y. 
(H, L) 
Dyna Therm Chemical Corp., Culver 


City, Calif. (A, G, L, O, P, Vv) 
*Dynamit Nobel  Aktiengesellschaft, 
Troisdorf/Kéln, West Cammy oO 


*Dytex Chemical Co., Providence oN R. § 


E & T Plastic Mfg. Co., ine pe 
~ Island City 1, N. Y. Cn 
*xEastman Chemical we... ca 
Chemical Div., Sub. of Eastman 
Kodak Co., Kingsport, Tenn. (F) 
Electronic Components Div., Telecom- 
puting Corp., Van Nuys, Calif (G) 
oy & Cuming, Inc., Canton, 


Mas Pea 
*Enjay Chemical Co., A Div. of Humb 
Oil & Refining Co., New York 19, 
Epowylite C El Calif @ 
poxylite Corp., Monte, Calif. 
Eronel Industries, Hawthorne, cal 


(G, 
*Farbwerke Hoechst AG. (vormals Mei- 
ster Lucius & Briining), Frankfurt/ 
Main-Hoechst, West Germany 
Farrington Texol Corp., Walpole, Mass. 
(A, C, P, V) 
Flexcraft Industries, Newark 5, N. J. 
(A, B, C, E .G,H,1,j,K, 0) 
Flexible Products Co. Marietta, Ga. 
(G, M, V) 
Pomnien Corp., The, Cincinnati 32, 
hio ‘ 
Franklin Fibre-Lamitex Corp., Wil- 
mington 99, 7 
A, C, G, K, L, M, N) 
Fuller, H. B., Co., St. Paul 2, Minn. 
(A, C, E, G, K, N, P, Q, §, U, V) 
*Furane Plastics, Inc., Los Angeles 39, 
Calif. , H, 
Garan Chemical Corp., Gardena, Calif. 


(A, G, M, V) 
General Electric Co., Silicone Products 
Dept., Waterford, N. Y. (R) 


*General Latex & Chemical Corp., Cam- 
bridge, Mass. (S) 
General Mills, Inc., Kankakee, Ill. 
General Plastics Mfg. Co., Tacoma pe 
Wash. (A, G, D 
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agg B. F., Industrial Products 
Akron 18, Ohio 

A 1c I, “>* F. Vy) 

*Goodyear Tire & Rubber Co emica 

Div. Akron 16, Ohio (P) 

Gordon- Lacey Chemical Products Co., 
Inc., Maspeth 78, N. Y. 

Gulton Industries, Inc., Metuchen, « 


Hanley Plastics Co., St. Louis ,, Mo. 
(A, C, G, M) 
*Hardman, H. V., Co., Inc., Belleville Mt 


Hastings Plastics, Inc., Santa Monica, 


Calif. (G, K, L, M, V) 
Hewitt, C. B., & Bros., Inc., New York 
13, N. Y. (N, O, P, U, V) 


Renate, The, Corp., Wilmington & 


Hughes Glue Co., Detroit 7, Mich. 
(A, B,C, E, G, KL, N, P,Q, S, T, 


eo Or N. Y. Cc L 
(Hyde), Ltd., Sub. of Imperia 
PEbecicel gS aoe Oey Ltd., Cheshire, 
England (Vv) 


*Imperial Chemical Industries, Ltd., 
Millbank, London, S.W. 1, England 
(A, C, I, L, M, P, U) 

Industrial Latex, Wallington, 4" J. 
(A, N, P, S, V) 


Industrial Plastic Fabricators, Nocetod 


Mass. (Vv) 
oy na al Corp., Finishes Div., 
Newark 5, N. J. (A, L, O, P, V) 
Tons oo hae & Chemical Corp., New 
York 13, N. Y. (K) 
Isochem Resins Corp., Providence 4) 
SS a (G, M 
ee Finishes, Inc a, 


Y (A, C, V) 
Java Latex & Chemical Corp., New 
York 60, N. Y. (A, KL, MP, T, V) 
Johns-Manville, New York 16, N. 
(C, P, Q, vj 
Key Polymer Corp., Leen Mass. 
(A, G, I, P) 
Koppers Co., Inc., Chemicals = Dye- 
stuffs Div., Pittsburgh 19, Pa. (O) 
*Koppers Co., Inc., Plastics Div., Pitts- 
urgh 19, ’Pa. (T) 
*Krieger Color & Chemical Co., Inc., 


Hollywood 38, Calif. (A, C, T, V) 
Lami-Plast Products Co., Tampa 3, 
Fla. (G, I, M) 


eal Chemical Corp., C arlstadt, 


G 

Lends Corp., The, Toledo 1, ‘oh 

V 

Lawrence Adhesive & Chemical a: 
Inc., Lawrence, Massachusetts 

(G, M, P) 

oy Chemical Corp., Paramount, 

Calif. (A, L, P, U, v) 

Leon Chemical Industries, Inc., War- 

ren, Mich. (A, G, M) 

Magnolia Plastics, Inc., Chamblee, Ga. 

Manhattan Adh ¢ B (GM) 
attan esives Co roo 

22, N. Y. am nie 


(A, G, L, M, N, O, P,Q, RS, U V 
‘any wg gy Sorp., The, Long Island rox 
G, L 
*Marbon Chemical Div., Borg- wens 
Corp, Washington, W. Va. (L, P) 
— H. E., & Sons, St. Fouls 10, 
Mo a 
Metachem Resins Corp., Mewes CGF) 
ucts Div., Cranston 10, R. I. (G, I, R) 
Micron Chemical | Products Co: 
Brooklyn 31, N. ,) 
Midland Adhesive . Chemical Com, 
Ferndale 20, Mich. ae 
E, G, I, L, M,N, P, O,S, T, U 
Minnesota Mining & Mfg. Co., Adhe. 
sive, Coating & Sealer Div., St. Paul 
6, Minn. 'G, P, V) 


kIndicates Advertiser 
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Miracle Adhesives ye .. Bellmore, 
ee | 4 Pe Se , E, G, M, P, Vv) 
Mitchell » ae Mfg. Corp., New York 
sober Cheanteil Co., Pittsburgh 5, 


Modular Molding Corp., Burlington, 
N, J. G, M) 
Monite Waterproof Glue Co., oo 
neapolis 11, Minn. (N, U, V) 
*Monsanto Chemical Co., Plastics Div. 
Springfield 2, Mass. U, L, O Vv) 
Morningstar-Paisley, age New ‘York 
19,N.Y. (A, L , P, Q, S, U, V) 
Munray Products Div, The Fanner 
Mfg. Co., Cleveland 35, Ohio (V) 
National Casein Co., Chicago 20, Ill. 
’ O, er U, V) 

National Lacquer & Paint Co., one 
21, Ill. (A, CG T, V) 
*National Polychemicals, Inc., Wilming- 
ton, Mass. (G, J, L, 0, P, U, V) 
National Starch & &’ Chemical Corp., 


New York 17, 
A, C, G, N, P, S, V) 
* Naugatuck Chemical, Div. of United 
States Rubber Co., ‘Naugatuck, er 


New England Tape Co., Hudson, mew 
er <4 mame Corp., Los Angeles 38, 
(G, I, M, R) 
Nichols Products Co. Inc., Moorestown, 
N. J. (K) 
Nureco, Inc., Cranston 10, R. I. (G, M) 
Ohio Adhesives Corp., New wo. 
phia, Ohio (A, G, P) 
*Omni Products Corp., New York 16, 
N. Y. (I, L, M, P, v) 
Pasley’s Plastic Products, Inc., Atlanta 
8, Ga. H, V) 
Pe ‘Imor Laboratories, Inc., Newtown, 
‘a 
Pennsylvania _— Industrial 
Corp., Clairton, Pa. 
Perkins Glue Co., Lansdale, Pa. 
(J, L, N, O, i) U, V) 


Chemica 
E 


Permacel, New Brunswick, 
A, L 
——- Quartz Co., nalisSo 


wee "& Stevens Chemical Corp., 
Buffalo 3, N. Y. (A, C, G, P, T) 
Plasteel Corp., Inkster, Mich. (A, T, V) 
Plastic Center, Rochester 4, N. Y. 
(A, C, T, V) 
Plastic Laminating Corp., Vauxhall, 


N. J. (C, V) 
Plastics by Chapman, Richmond, ay 
A, V 

Poly Resins, Sun Valley, Calif. (G) 
Polymer Chemical os Cincinnati 12, 
Ohio (A, C, G, L, O, P, U, V) 
as ong Corp. of Pa., ‘The, Reading, 


Polymer Industries, cat, Springde¥ 
Conn. (A, G, K,N »&, 2, §, TF. 
Polypenco, Inc., Reading Pa. 
Polyrez Co.,, Inc., Woodluns, N. J. 3 
Polyvinyl Chemicals, Inc., Pea 
Mass. (A, vy 
Fyenyie Products, Inc., Chicago "32, 
(A, C, E, K, T, V 
Pe Inc., Chester, Pa. v 
R. A. Chemical Corp., Brooklyn 10, 


N. Y. (V) 

Rand Rubber Co., Brooklyn 16, x. Y. 

,Vv 

*Randolph Products Co., Carlstadt, N. J. 

( » J, M, T, U, V) 

*Raybestos-Manhattan, Inc., Reinforced 

Plastics Dept., Manheim, Pa. 

» Sm. pV) 

*Reichhold Chemicals, Inc., White 

Plains, N. Y. (j, L, N, O, U, V) 

Ren Plastics, Inc., Lansing 9, Mich. (G) 
Research Sales, Inc., Suffern, N. Y. 
(A, B, C, E, G, I, J, K, L, M, O, P 

R. "Es U, Vv) 


Resinwood Mfg. Co., Brea, Calif, 
(G, J, M, 2 


Resisto Chemical, Inc., wil 
Del. (A, G, L, M, vs 
Reynolds Chemical Products Co., Whit- 
more Lake, Mich. (l, V 
Rezolin, Inc., Santa Monica, Calif. (CG 
*Rohm & Haas Co., Philadelphia 5, Pa. 


(L, U) 
es 54 & Asbestos Corp., Bloomfield, 


J 
A, C, E, G, I, K, L, M, O, P, T, V) 
*Rubber Corp. of America, Hicksville 


(P} 
Sane Resins, Inc., Philadelphia 4, 
Schieldahl, G. T., Co., Northfield, Minn 


M) 
Schramm Fiberglass Products, Inc., 
Chicago 18, Ill. G 
Schwartz Chemical Co., Inc., Lon 
Island City 1, it 
Scott Bader & tn Lia. Northampton- 
shire, England (A, y 
Servwell Products Co., Cleveland 3 


Ohio 
Shonen W. S., & Co., Culver Ci 
Calif 


tg 


Shannon, Alexander J., Co., The, 
Fonda, N. Y. ) 
*Shell Chemical Co., New York 20, 


N. Y. 

Soom haben Inc., ee ke — 
City 1, N. Y. 

Smooth-On Mfg. Co., oe Gay 


N, J. 
*Standard Insulation Co., Inc., E. Ruth 
erford, N. J. G, L) 
Steelcote Mfg. Co., St. Louis 3, Mo. 


>, K) 
Stein, Hall & Co., Inc., er York 17, 
N. Y. | 8 Vv) 


Stoner-Mudge Co., Pathe \ 30, Pa. 
(A 1, L, V) 

Swift & Co., Chicago 9, i. 
( J L, ah P, Ss, V) 


Synco Resins, Inc., Bethel, Co Pv) 


@ 
*Synthetic Products Co., cenkea 12, 
Ohio ( 
Synvar Corp., Wilmington 99, Del. 
(L, U) 
Tylene Plastics, Inc., Michigan City, 


Ind. 
UBS Chemical Co., Div. of A. E. Sta ey 
Mfg. Co., Cambridge 42, Mass. ( 
Union Paste Co., Hyde Park . —“<. 

A, L, M, N, P, S, V) 

United Shoe Machinery Corp., Boston 
7, Mass. 

(A, C, E, I, K, L, M, O, P, T, V) 

U. S. Stoneware Co., The, Tallmadge, 

Ohio (G, H, M, V) 

Valite Diy. of Valentine Sugars, Inc., 

New Orleans, La. 

Vereinigte Chemische Fabriken, Vien- 

na, Austria (j, L, U) 

Virginia aig” Me cs ” Lynchburg, 


Va. Nee V) 
Vorac Co., The Nichol. ta — 
ail 12, 


*Watson-Standard Co., 
Pa. (A, G, L, V) 
Williamson Adhesives, Inc., Skokie, Il. 


> ) 
Witte, John H., & Sons, Resin Div., 
Burlington, Iowa (E, G, I, M) 
Xylos Rubber Co., Akron 1, Ohio 
(G, L, P, T, V) 
CASEIN 
By Seen, Ltd., London E. 4, Eng- 
a Chemical Co., The, New York 
l 
Erinoid tid. London, En 
*Harwick Standard Chemi ., Akron 


, Ohio 











“4 Le 5. & Bros., Inc., New York 


Midlkand Adhesive & Chemical Corp., 
Ferndale 20, Mich. 
*Monsanto Chemical Co., Plastics Div., 


Springfield 2, Mass. 
Mornin ~ -Paisley, Inc., New York 
National Casein Co., Chicago 20, Ill. 
Perkins Glue Co., Lansdale, Pa 


Slomons Laboratories, Inc., Long Island 
City 1, N. Y 


CASTING MONOMERS AND 
RESINS 

Acrylic 

Allyl Carbonate 

Elastomeric Vinyi 

Epoxy 

Glyceryl Phthalate 

Phenol-Formaldehyde 

Polyester 

Polyurethane 

Rubber Latices 

Silicone 

Styrene 


Acco Polymers, Brooklyn 22, N. Y. (A) 

*Acme Resin Corp., Forest Park, Ill. (F) 
a Products Corp., New York 

(A, C, D, G, H, I, K 

tAlliod ‘Chomical Corp., Plastics & Coa 
Chemicals Div., New York 6, N. Y. 


G, H) 
All-Tech Industries, 


Miami 68, 

Fla. (D, G) 
5 a Alkyd Industries, Carlstadt, 
(G 


> 


Ae -TOmmOoOOD 


Inc., 


ay 
*American Cyanamid Co., Plastics an 
Resins Div., New York 20, N. Y. (G) 
American Latex Products Corp., Haw- 


thorne, Calif. (D, H) 

American- Marietta Co., Seattle 4, 
(D, 

Applied Plastics, Inc., El Segundo, 

‘DH 

*Archer-Daniels-Midland Co., Minne- 

apolis 2, Minn. (G, H) 

Aries Laboratories, Inc., Stamford, 

Conn. (D, H) 


Armstrong Products Co., Warsaw, Ind. 


(D) 
Artrite Resins, Ltd., London WC & 


England 
Axel Plastics Research Laboratories, 
Brooklyn 22, N. Y. (A, D, G) 


B. B. Chemical Co., Cambridge 39, 
Mass. (H) 
Biggs, Carl H., Co., Inc., Santa Monica, 
alif. ; (D) 
Borden Chemical Co., The, New York 
17, N. Y. (A) 
*Cadillac Plastic & Chemical Co., 


De- 

troit 3, Mich (A, D, G, K) 
*Carwin Co., The, North Haven, Conn 
H 

New York 


Catalin Corp. of America, 
16, N. Y 


*Celanese Plastics Co., Div. of Celanese 
Corp. of America, Newark 2, N 


(G) 
ee Chemical Corp., Pittsburgh 5 
(H 


‘a 
Chemical Coating & Enginending, on 
Inc., Media, Pa. (Cc, D H) 
Chemical Development Corp., Danvers, 
Mass. (D) 
Chemical & Engineering Associates, 
Elkton, Md. (C, D, G, H) 
*Chemische Werke Hiils, A.G., Marl 
(Kreis Recklinghausen), West Ger- 
ao, (G, I, K) 
*CIBA Products Corp., Fair Lawn, we 


Indicates Advertiser 
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*Clinton Co., The, Chicago 22, Ill. (I 
*Colab Resin Corp., Tewksbury, Mass. 


F) 
Commercial Resins Corp., St. Paul 2, 
(G 


Minn 
* Dayco Corp., The, Dayton, Ohio 
(D, G, H, I 
Dennis Chemical Co., St. oe, 3, Mo. 


(Cc, D, I 

* Devcon Corp., Danvers, Mass. (D) 
—— Industries, Inc., Mt. Vem 

*Dow Chemical Co., The, Midland, 
Mich. iA, D, L K) 

Dow Corning Corp., Midland, Mich. 


*du Pont, E. 1., de Nemours & Co., Inc., 
Wilmington 98, Del. (A, H, I 
*Durez Plastics Div., Hooker Chemica 
Corp., N. Tonawanda, N. Y. (F, G) 
*Dynamnit Nobel Aktiengesellschaft 
Troisdorf/Kéln, West Germany  (F) 
Electronic Components Div., Telecom- 
puting Corp., Van Nuys, Calif. (D) 
Emerson & Cuming, Inc., Canton, 
Mass (D, G, H, K) 
Epoxylite Corp., El Monte, Calif (D) 
*Farbenfabriken- Bayer, A.G., Lever- 
kusen, West Germany 
(A, D, G, H, I, J) 
* Firestone Synthetic Rubber & Latex 
Co., Akron 1, Ohio (1) 
Flexcraft Industries, Newark 5, N. J. 
(A, C, D, E, F, G, H, K) 
*Foster Grant Co., Inc., Leominster, 
Mass. (K) 
*Freeman Chemical Corp., Port Wash- 
ington, Wis. G 
Garan Chemical Corp., Gardena, Calif. 


(G) 

General Mills, Inc., Kankakee, Ill. (D) 

General Plastics Mfg. Co., Tacoma 2, 
Wash. 

Glasflex, Inc., Stirling, N. J. (A, B 

Glidden Co., The, Cleveland 14, hie 


) 

Goodrich, B. F., Industrial Products 
Co., Akron 18, ‘Ohio (D, I) 
*Hardman, H. V., Co., Inc., Belleville 
9,N.J (D 
Hastings "Plastics, Inc., Santa Monica, 
ic, D, F, G, H) 

Hercules Powder Co., Inc., Wilmington 


9, Del. 
Hysol Corp., Olean, N. Y. 


(D, H) 

*Imperial Chemical Industries, Ltd., 
Millbank, London S.W. 1, Eng 
Interchemical Corp., Finishes Div., 
Newark 5, N. J. (G) 
Isochem Resins Corp., Providence 9, 
R. 1 (D, G, H) 


*Jones-Dabney Co., Louisville 8, Ky. (D) 
*Koppers ~~ — Plastics Div., Pitts- 
burgh 1 ) 
Koppers = ea Tar Products Div., 
Pittsburgh. 19, Pa. (F) 
Lawrence Adhesive & Chemical Co., 
nc., Lawrence, Mass. (D) 


Lebec Chemical Corp., Paramount, 
Calif. (A, F) 
Leon Chemical Industries, Inc., War- 
ren, Mich. , D, G, K) 


Macromol Corp., The, Matawan, N. J. 
(K) 

Magnolia Plastics, Inc., Chamblee, &: 
*Marblette Corp., The, Long Island City 
1, N. Y. (D, F) 


Metachem Resins Corp., Mereco Prod- 
ucts Div., Cranston 10, R. 1. 


(D, G, H, J) 
Mitche < Rand Mfg. Corp., New York 
7, N. (D) 


me ~iol Chemical Co., Pittsburgh a 


Mal Rez Div., 
Corp., Minneapolis 18, Minn. 


American Petrochemical 


(G) 


(For complete addresses, see Alphabetical Index, p, 1323) 


Springfield 2, Mass. 


ton, Mass. 


*Naugatuck Chemical, 
States Rubber Co., 


Arlington, N. J. 
Nureco, Inc., Cranston 10, R. I. (D, G) 
Ohio Adhesives Corp., New Philadel- 
(D, }) 


phia, Ohio 








*Monsanto Chemical Co., Plastics Diy ties 


(K) 


*National Polychemicals, Inc., Wi 


Div. of United 
Naugatuck, Conn, 


G, H, 
New England Tape Co., Heke? Mass, 


Oat Products Corp., New York I 
. 


*Nopco Chemical Co., Plastics Div., N, 


Pasley’s Plastic Products, Inc., Atlanta 
(C) 


18, Ga. 


Pelron Corp., Lyons, Il. 
Peters Chemical Mfg. 


Park, Ill. 


Co., 


(H) 
<a 


(A 

Pittsburgh Plate Glass Co., Paint Diy 
Pittsburgh 22, Pa 
Plastic Enterprises, College Point, N. Y, 


Plastic Glass Corp., Newark 5, N. 


) 
J. (A) 


Plastics by Chapman, Richmond, os 


Plastronic Engineering Co., 


ough, Mass. 


Poly Resins, Sun Valley, 


Polymer Chemical Co., 


Industries, Inc., Springna 
(D 


Ohio 
Polymer 
Conn. 


Calif 
(C, 


A) 
Marlbor- 
(D) 


D, F, H) 


Cincinnati 1 


Polyplastex United, Inc., Union, Né 


Plains, N. 


Ren Plastics, Inc., 


*Reichhold Chemicals, 


Y. 


Rezolin, Inc., 


Sartomer Resins, 


Pa. 


Inc., 


White 


(D, F, G, H) 


Santa Monica, Calif. 


Schramm Fiberglass 


Chicago 18, Ill. 
Scott Bader & Co., 


shire, England 


eas On Mfg. Co., 
N. 


Technicraft Co., 


Union ‘Carbide Chemicals Co., Div. of 
a Carbide Corp., 


* Shell 2 


Co., 


Hammond, Ind. 


*Union ‘Carbide Plastics Co., 


Inc., 


Philadelphia 
Products, 


New York 


Lansing 9, Mich. (D) 


(D, F) 
*Rohm & Haas Co., Philadelphia ie: 


Ltd., Northampton. 


Jersey City 4 
(D) 


Steelcote Mfg. Co., St. Louis 3, Mo. (D) 
Swift & Co., 
Synthetic Plastics, Newark, N. J. 


Boston 34, Mass. 


(A, 


(C, D) 


(G) 
(G) 
Thiokol Chemical Corp., Trenton 7 


New York 17, 
D, K) 
Div. of 


Union Carbide Corp., New York 17 


N, Y. 


U. ‘3 f Plastic Products Corp., Metu 


Urethane Corp. of America, Medi 
NY. Cm 


Valite Div. of Valentine Sugars, 
New Orleans, La. 


Vinyl Corp. of America, Dayton, % 
, Cambridge at ] 
Witte, John H., & Sons, 


Wasco Products, Inc 


Mass. 


Burlington, Iowa 


Worbla, Ltd., Papiermuhle-Bern, Some 


zerland 


a States Gypsum Co., Chicago Oh 


Resin Di . 











ee OS Se * 


woes sn eSeT? a 








wlIndicates Advertiser 


CELLULOSE AND DERIVATIVES 
(Flake) 


Cellulose 

Cellulose Acetate 

Cellulose Acetate Butyrate 

Cellulose Nitrate 

Cellulose Propionate 

Ethyl Cellulose 

Hydroxyethyl Cellulose 

Methy! Cellulose 

Sodium Carboxymethyl 
Cellulose 


-=rOmmooOe> 


Algemene Kunstzijde, Arnhem, Holland 


*Antara Chemicals, A Sales Div. of Gen- 
eral Aniline & Film Corp., New York 


14, N. Y. I 
BX Plastics, Ltd., London S. 4, Eee: 


land 
Bamberger, Claude P., Inc., Ridgefiel 
Park, N. J. (B, Cc ~ F) 
Blum, Paul; Co., Buffalo 10, N. 
Ob, F) 
Brown Co., Boston 14, Mass. (A) 
Buckeye Cellulose Corp., Memphis 8, 
Tenn. (A, I 
Celanese Chemicals Co., Div. of Celan- 
ag aes of America, New we is, 
( 
US ASE Plastics Co., Div. of Celanese 
Corp. of America, Newark 2, N. J. 
(B, E) 
Kearny, 
» Be (B, D) 
*Dow Chemical Co., The, a 


Mich. . 
*du Pont, E. I., de Nemours & Co., Inc., 
Wilmington 98, Del. (B, 1) 
—, Chemical Co., seeoer 3 
‘Re Plastic Materials, Inc., ae 


*Davis, Joseph, Plastics Co., 


ville, R. I. ) 
*Eastman Chemical Products, Inc., 
Chemical Div., Sub. of Eastman 
Kodak Co., Kingsport, Tenn. (B) 
*Eastman Chemical Products, Inc., 
Plastics Div., Sub. of Eastman 
Kodak Co., Kingsport, Tenn. 
(B, C, E) 
Erie Plastics Co., Inc., Erie, Pa. (B, C) 
Eronel Industries, Hawthorne, oo 
(C 
*Farbenfabriken-Bayer, A.G., Lever- 
kusen, West Germany (B, 
Bezecios “oe Co., Inc., Lens 


99 G, I) 
*Jacobs, H. G., Mfg. Co., Inc, Pateraon 
2, B, C, F) 
Mazzucchelli Celluloide S. =. Castig- 
lione Olona (Varese), Italy (D) 


<a & Robbins, Inc., Chemical 
Dept., New York 17, N. Y. (H, 1) 
*Mueh stein, H., & Co., Inc., New aun 
17, N. Y. (B, C, F) 
Plastic Materials, Inc., Hicksville, N, zs 


Poly-Cell Plastics Co., Smithtown, N. Y 


) 

Rayonier, Inc., New York 17, N. Y. tk} 
Reed Plastics Corp., Worcester 8, Mass. 
(B, C, E, F) 

Southern Chemical Cotton Co., Chat- 
tanooga 5, Tenn. (A) 
Union Carbide Chemicals Co., Div. of 
oe Carbide Corp., New York 17, 


(G 
*Union Carbide International Co., Div. 
of Union Carbide Corp., New York 
17, N. Y. G) 
*Waliohn Plastics, Inc., Brooklyn 9, 


Worbla, Ltd., Papiermuhle-Bern, Swit- 
zerland 


, 
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COATINGS 
(See Also Varnishes) 


Acrylic 

Alkyd 

Cellulose 

Chlorinated Polyether 

Epoxy 

Fluorocarbons 

Furan 

Melamine 

Nylon 

Oil 

Phenolic 

Polyester 

Polyethylene 

Rubber (Natural and 
Synthetic 

Silicone 

Special Coatings (e.g., 
Dial Insignia and Panel) 

Styrene 

Urea 

Urethane 

Vinyl 


an~7O ~O ZEA -TOMMOONGY 


*Acme Resin Corp., Forest Park, Ill. (K) 
Adhesive Products Corp., New York 
60, N. Y. 


(A. B, C, E, H, 1, K, M,N, O, Q, T) 

Alcylite’ Plastics. & Chemical Corp., 

Newhall, Calif. (C, E, G, K, R 

* Allied Chemical Corp., Plastics & Coa 

Chemicals Div., ae York 6, N. Y. 

(A, B, H, J, K, O, Q, 'R) 

*Allied Chemical — Semet-Solvay 

Petrochemical Div., New York 6, 
N. 


) 
All- Tech Industries, Inc., Miami a 


Amercoat Corp., South Gate, on 
B, O, T) 
American Agile Corp., Bedford, Ohio 


(M) 
Sppetons Alkyd sees Cees, 


J 
*American Cyanamid 3. "lastis and 
Resins Div., New York 20, 


(B, es ‘R) 
*xAmerican Durafilm Co., Inc., Newton 
Lower Falls, Mass. (A, F, M) 


American Hard Rubber Co., Div. of 
Amerace Corp., Butler, N. (N, T) 
American Lacquer Solvents ‘0., Phoe- 
nixville, Pa. 
(A, B, C, E, H, K, L, O, P, Q, R, S, T) 
American Latex Products Corp., Haw- 
thorne, Calif. (A, B, E, K, M, N, S, T) 
American-Marietta Co., Seattle 4, 
Wash. (H, K, R) 
American-Marietta Co., Adhesive, Res- 
in & Chemical Div., Seattle 4, Wash. 


R) 
American Products Mfg. Co., New Or- 


leans 18, La. A, C, N,Q, 7) 
American Reinforced Plastics oo 
Angeles 1, Calif. (E, 15 


Applied Plastics, Inc., El Rona 
Calif. (E, K) 
— Mfg. Co., The, New York of 
T 

Asios  tchenniait Inc., — 


Conn. 
Armitage, John L., & Co., Newark, 
N. J. (A, B, C, E, H, K, R, T) 


Armstrong Products Co., Warsaw, ind. 


(E) 
Artrite Resins, Ltd., London WC2, 
England 


(L 
_ Coatings Corp., Long Island City, 
Y. 


> > J 


Atlas Mineral Products Co. ee 
Pa. (C, E, I, M, N, Q, T) 


Axel Plastics Research Laboratories, 
Brooklyn 22, N. Y. (A, E, M, S, T) 
B. B. Chemical Co., ae 39, 


Mass (A, * by 
B.LP. Chemicals, Ltd., Birmin 
England (B, mR) 
Barrett Varnish Co., Cicero 50, si 
(A, B, C, E, H, J, K, Q, R, T) 
*Bee Chemical Co., Lansing, Ill. 
(A, B, C, E, H, K, M, Q, R, T) 
—— Corticelli Industries, New bay 
Bigg, Carl 1 H., Co., Inc., Santa Montes = 


Calif. 
ver 4 Chemical Corp., I on, 


(C, T) 

Blt Paul, Co., Buffalo 10, N. Y. (C) 
Borden Chemical Co., 

17, N. Y. 
Bradley & Vrooman Co., Ch 

Til. (A, B, E, H, K, M, R, T) 
— Geon, Ltd., London W. 1, Eng. 
C.T.L. Div., Ral en-teaae ek 

Cincinnati 15, 

*Cadillac Plastic “ Chemical on 
troit 3, Mich. (F) 


ery, Los Angeles 39, Calif. (E, T) 
Carboline Co., St. Louis i, Mo. 
(A, E, G, K, L O, S, T) 
Cet Products, Inc., “ Perestuniele 
N. , E, N, O, T) 
sine Co., The, North Haven, =“ 
Catalin ae of America, New York 
16, N. » K) 
Chemical oi & eS Co., 
Inc., Media, Pa. (E, I, K, L, N, s) 
Chemical Development Corp., Dan- 


vers, Mass. A, C E. Q, T) 
Chemical & Engineerin ‘a EX: 
Elkton, Md. ng 7 Y a? S, T) 


Chemical eneneten, Unit of E.F . Van 
Winkle Co Pasadena, i. (A, B, 

Cc £ &: L K, M, N, O, Q, R, T) 
*Chemical Products Corp. . E. Provi- 
dence 14, (T) 
Chemtron Fiber Glass Co., El Monte, 
Calif. (E) 


*Clinton Co., The, Chicago = 
(A, B, C, or = N, T) 
*Colab Resin Corp. el Tewks Mass. 


, R, T) 
Commercial Resins Corp., St. a) 2, 
Minn. (B, L) 
Compo Chemical Co., yy a 54, 
Mass (A, E, N, T) 
Capmertiond Hard Rubber — New 
Haven 10, Conn. (O) 
Crownoil Chemical Co., Inc., Lon 
Island City 1, N. Y (B, E, i) 
Custom Chemicals Ge Inc., E. Ruth- 
erford, N. J. (A, M, N, T) 
Custom Coatings Co., Los An eles 34 
Calif. ED 


» co Corp., The, Dayton, Cin iN T) 
oron Products Div., Samuel Moore 
“— Co., Mantua, Ohio (M, T) 
Dennis Chemical Co, St. Louis 3, Mo. 
A, C, E, H, K, N, T) 
*Devcon Corp., Danvers, Mass. ;_ (E) 
Dow Corning Corporation, Midland, 
Michigan (O) 
*du Pont, E. L, de Nemours & Co., 
Inc., Wilmington 98, Del. 
(A, B, C, F, L, L, M, N, S, T) 
*Durez Plastics Div., ” Hooker Chemical 
Corp., N. Tonawanda, N.Y  (G, K) 
Dyna Therm Chemical Corp., Culver 
City, Calif. 
(A, B, E, y Belin SRY 
*Dynamit Nobel  Aktiengese 
Troisdorf/Kéln, West as x) 
*Eastman Chemical Products, Inc., 
Chemical Div., Sub. of Eastman 
Kodak Co, Kingsport, Tenn. (M) 












en a TREN See 

















*Eastman Chemical Products, Inc., 
ag Div., Sub. of Eastman Kodak 
Kin rt, Tenn (C, M) 
hoon mponents ‘Div., Telecom- 
puting Corp., Van Nuys, Calif. f) 
Electro-Technical Products Div., 


Chemical Co qa! 10, N. sas 
(EJ no oe &. TD 
Emerson & a dy Inc., Canton, 


Mass. » Q) 
at Plastics, Inc., Gibsonville, 


(C, > , 
Ente , SEF Co., A Div. of Humble 
Oil & Refining Co., New York, N. Y. 


‘(N, P) 
Enterprise Paint Mig. Co., Chicago 8, 
Ill. (A, B, E, J, K.L, R, S, T) 


Epoxylite Corp., El Monte, Calif. (E) 
Erie Plastics Co., Inc., Erie, Pa. (I, M, T) 
Eronel Industries, Hawthorne, Calif. 


(A, T) 

*Farbenfabriken-Bayer, A.G., Leverku- 
sen, West Germany (N, O) 
*Farbwerke Hoechst A.C. (vormals 


Meister Lucius & Briining), Frank- 
furt/Main-Hoechst, West Germany 


(T) 
Firestone Synthetic Rubber & lates 
Co., Akron 1, Ohio 
Flexcraft Industries, Newark 5, N. 
(A, B, C, E, K, . 1) 
Flexible Products ty ’ Marietta, 


(E, “T) 

Wiese Plastics, Inc., Philadelphia & 
he Chemical Corp., jg we. 
ages, Wis. (B, K, Q) 
ae + Brothers Corp., New York’ 12, 


(T) 
Puller” HL. B., Co., St. Paul 2, ies. 


T) 

*Furane Plastics, Inc., Los Angeles 89, 
Ca (E, G, T) 
Garan Chemical Corp., Gardena, =, Cait 
T 


General Electric Co., Chentad Mate- 
rials Dept., Pittsfield, Mass. (K) 
*General Latex & Chemical Corp.,.Cam- 
bri ridge, Mass. (N, S 
General Mills, Inc., Kankakee, Ill. (E, I 
General Plastics Corp., Paterson, 4 J. 


» I) 
General Plastics Mfg. Co., Tacoma 2, 
Wash. (S) 


George, P. D., Co., The, St. Louis 7, 
Mo. (A, B, C, E, H, J, K, L, R, S, T) 
Glidden g The, Cleveland 14, Ohio 
(A, B, C _E, H, J, K, N, O, O, R, T) 
Goodrich, ’B. F., Industrial Products 
Akron 18, ‘Ohio (E, K, N, S, T) 
Bt peed Chemical Products Co., 
Inc., Maspeth 78, N. Y. N, T) 
Gusmer, A., Inc., Woodbridge, Pp: 


Hanley Plastics es St. Louis 17, Me 
(A, B, C, H, J, K, O, Q, R, T) 
*Hardman, H. V., Co., Inc., Belleville 9, 


N, J. (E) 
Hastings Plastics, Inc., Santa ne, 
Cali (E, I, K, T) 


Haynes, C. W., Laboratories, Inc., 
Springfield Es Mass. 

(A, C, E, H, J, K, R, T) 

He mite & "Chemical Ce. Mannowes, 


( 
A Rubber Co., Framingham, 


Mass. N, T) 
ms ~ Corp., The, Wilmington S 
Hysol Corp., Olean, N. Y. E) 


* Imperial Chemical Industries, Ltd., 
Millbank, London S.W.1, England 
(B, C, E, F, H, I, J, K, N,Q, R, T) 

Industrial Plastic Fabricators, Nor- 
wood, Mass. (T) 

Interchemical A am Finishes Div., 
we 5, N 


J. 
B, C, E, H, J, K, N, O, Q, R, T) 
*Indicates Advertiser 
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*Irvin, Jewell & Vinson Co., The, Day- 
ton 2, Ohio ) 
Isochem Resins Corp., Providence 9, 
i (E, Q) 
Jamestown Finishes, Inc., Jamestown, 
N. Y. (A, B, C, E, H, K, R, T) 
peel Inc., Newark 5, N. J. 
B, C, E, H, K, Q, R, a 
Johns-Manville’ New York 16, N. Y. (N 
*Jones-Dabney Co., Louisville 8, Ky. 
(B, 


E) 

Key Polymer Corp., Lawrence, Mass. 
(A, B, E, N, S) 

Keystone Refining Co., Inc., Philadel- 


phia 37, Pa. 
A. B, C, BE, H, J, O. O, R, -T) 
Kish Industries, 'Inc.; Lansing , Mich. 


E) 
*Ko ae Co., Inc., Plastics Div., Pitts- 


19, Pa. (M) 
Ko vn Co., ine, , ae Products Div., 
ittsburgh 19, (E, S) 


*Krieger Color & * Chemical Co., Inc., 
Hollywood 38 o 
£7 =. 0 8. TF) 


(A, 
L & P Tool “Sy Socata’ 25, o- 
a Plastics Co., Inc., Oshkosh, 


is. 
(A, B, C, E, H, J, K, M, N, O, R, T) 
Lamex, Inc., Norcross, Ga. (M, Q) 
Lami-Plast Products Co., Tampa 3, 
Fla. E) 
Laueester Chemical Corp., eens 


N. J. (E 

Landers Corp., The, Toledo P2 we 
*Lawter Chemicals, Inc., Chicago 45, 
Ill. (A, B, C, P) 
Lebec Chemical Corp., Paramount, 
Calif. (K) 
Leon Chemical Industries, Inc., War- 
ren, Mich. (A, C, E, O) 
Lom Div., Bee Chemical Co., Lansing, 


(A, B, C, E, H, I, K, N, Q, R, T) 
Magnolia Plastics, Inc., Chamblee, Ga. 


(E) 
Marbek, Inc., Brooklyn 22, N. Y. (T) 
*Marblette Corp., The, Long Island 
City 1, N. Y. (E, K) 
McCloskey Varnish Co., Philadelphia 
36, Pa. (B, E, J, K) 
McLeane, H. E., & Sons, St. Louis 10, 
Mo. (C, E, N, T) 
Metachem Resins Corp., Mereco Prod- 
ucts Div., Cranston 10, R. L 
(E, L, O, S) 
*Metal & Thermit Cop Rahway, N. i; 
‘kMichigan Chrome & Chemical Co., 
Detroit 13, Mich. (C, E, I, T) 
Micron Chemical Products Co 
Brooklyn 31, N. Y. T) 
Midland Adhesive & Chemical Corp., 
Ferndale 20, pe 
(A, B, C, E, J, K, N, Q, R, T) 
Minnesota Mining & Mfg. Co., Adhe- 
sive, Coating & Sealer Div., St. Paul 


6, Minn. (N, T) 
Minnesota Mining & Mfg. Co., Chemi- 
cal Div., St. Paul 6, Minn. (F) 
Miracle Adhesives Corp., Bellmore, 
eR 4 (E, T) 


Mitchell 5 fled Mfg. Corp., New be 
Mol Rez Div., American Petrochemical 
Corp., Minneapolis 18, Minn. (B, L) 
Monroe Sander Corp., The, Long Island 
City 1, N. Y. (A, B, 
C, E, H, J, K, M, N, O, Q, R, T) 
*Muehlstein, H., & Co., Inc., New York 
17, N. Y. (T) 
Munray Products Div., The Fanner 
Mfg. Co., Cleveland 35, Ohio (A, T) 
eo | Lacquer & Paint Co., Chicago 


(A, B, C, E, H, I, J, K, L, O, Q, T) 


(For complete addresses, see Alphabetical Index, p, 1323)- 
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*National Polychemicals, Inc., Wi 
ton, Mass. 
National Starch & Chemical 
New York 17, N. Y. 
*Naugatuck Chemical, Div. o} 
States Rubber Co., Naugatuck, 


(L, N, T) 
New England Tape Co., Hudson, Mass, 


oo a G. J., & Co., ats rex 


Ohio Adhesives Corp., New Phd 


phia, Ohio (E, N) 
Parcloid Chemical Co., Midland P; 


N. J. 
Pasley’s Plastic Products, Inc., Atlanta 
18, Ga. 
Permacel, New Brunswick, N. J. 
Pierce & Stevens Chemical Corp., Buf- 


falo 3, N. Y. 
(A, B, C, E, H, K, N, R, T) 
Pittsburgh Plz ate Glass ©, Paint Biv 
Pittsburgh 22, Pa. lore 
Poly Resins, Sun Valley, Gaur? ) 
Polykote, Inc., Cleveland 3, on 
C, E,T 
a Chemical Co., Cincinnati ri 


(A, C, E 
ad Corp., The, Whirlelad Bin 
Reading, Pa. (C, D, E, 1, M 


Polymer Industries, Inc., one 


onn. 
Polyneering Enterprises, a" ® 
Okla. 


arae 


# 


sic 


Fes 


Polypenco, Inc., anes, | a 
(C, D, E, I, M, T) 
Protective Treatments, "Inc., Dayton i 


io 

Prufcoat Laboratories, Inc., Cambrid 
42, Mass. (A, B, E, K, O, Q, 

Putnam Chemical Corp., Beacon, a 

Pyroxylin Foeteste, Inc., Cig 
il. (A, B, C, E, H, N, Q, B, 

Quelcor, Inc., "Chester, Pa. 

R. A. Chemical Corp., ras 10 
N. Y. (A, C, Q, 
Raffi & Swanson, Inc., Wilmington, 

Mass. 
(A, B, C, E, H, I, K, L, Q, R, S, 
Rand Rubber Co., Brooklyn 16, an 
*Randolph Products Co., Carlstadt, N. 
(A, B, C, E, H, O, Q, R, 
*Raybestos- Manhattan, Inc., Reinfo 
Plastics Dept., Manheim, Pa. 
(A, E, K, N, O, T) 
Red Spot Paint & Vamish Co., Inc., 
Evansville 8, Ind. 
(A, B, C, E, H, J, K, N, O,Q ha 
Ren Plastics, Inc., Lansing 9, Mie 
Research Sales, Inc., Suffern, N. Y. 


2 
zis 


Sx 
























ae 





(A, B, C, E, H, L, J, K, N, 0,Q,R,7) § 
E, Ll) © 


Resinwood Mfg. Co., Brea, crs 
na Chemical, Inc. Wilastageal 99, 
De 


A, E, I, K, L, 0,7) 


Rexton . Finishes, wh ro R 11 
N. J. (A,B, C, E, H, J,K 

Rezolin, Inc., Santa Monica, Sb 

a < Printing Co., Inc., Ridgefie 


Rubber & Asbestos Corp., Blow 


aur: 


N. J. : 
*Rubber Corp. of America, Hichvil 


ae Plastics, Sub. of ee 


Industries, Inc., Goleta, Calif. (7) 


Sartomer Resins, Inc., Philadelphia 


Pa. 
*Schenectady Varnish Co., Sine 
ectady 1, N. Y. (BELT kK ,L,9) 
City 


Schori Process Corp., Long Is 
N.Y 


Schramm F iberglass Products, aia ; 


Chicago 18, IIl. 


Schwartz Chemical — Inc., Long ~ 


Island ci 1, N. 


8G EHL.KORD. 
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Scott Bader & Co., Ltd., Nesthamptes- 
shire, England A, T) 
Shanco Plastics & Chemicals, Inc., 
Tonawanda, N. Y. (K, Q, T) 
Sherwin-Williams Co., The, Pigment, 
Color & Chemical ‘Div., New York 
n = | iy (A, B, C, E, 
J, K, L, N, 0, Q, R, S, T} 
Seth Or Mfg. Co., Jersey City A 
N. 


Solvic'S.A., Brussels 5, Belgium (T) 
Spraylat Corp., New York 7} N. y + 
Stanley Chemical Co., The, East "Berlin 
Conn 
(A, B, CEH. Le eee BT) 
Steelcote Mfg. Co., St. Louis 3, Mo. 
(A, B, C, E, H, I, J, K, N, O, R, S, T) 
Stein, Hall & Co., Inc., New York 17, 
a¢ (A, I, O, T) 
Stoner-Mudge Co., Pittsburgh 30, Pa. 
( > > Z K, N, R, T) 
*Sullivan Varnish Co., Chicago 22, Ill. 
(A, B, C, E, H, J, K, L, N, Q, R, S, T) 
Sun Steel Co., Chicago 36, Il. (T) 
Sundure Paint Corp., Syracuse 4, N. Y. 
(A, B) 
Swift & Co., Hammond, Ind. (E, T) 
*Synthetic Products Co., Cleveland 12, 
Ohio (E) 
Truscon Laboratories, Div. of Devoe & 
Reynolds Co., Inc., Detroit 11, Mich. 
B, E, J, O) 
none Plastics, Inc., Michigan City, 
I 


nd. (E) 
UBS Chemical Co., Div. of A. E. Staley 
Mfg. Co., Cambridge 42, Mass. 


Union Carbide A Silicones Biv. 
oe 


New York 17, (O) 
Union Ink Co., Ridgefield, N. J. 
(A, BOE H, K, P, R, T) 
U. S. Stoneware Co., The, Tallmadge, 
Ohio B. E, F, G, &, L, T) 
Valite Div. of Valentine Sugars, Inc., 
New Orleans, La. 
Vansul Colors, Englewood, N. J 


F, I, M, N, T) 
Vereinigte Chemische Fabriken, Vien- 
na, Austria (H) 


*Vernon Specialties, Inc., N. Tarrytown, 
N 


(A, B, C, E, H; I, K, M, O, Q, R, T) 
Vinyl Compositions, Ltd., Bollington 
Near Macclesfield, Cheshire, Eng- 
land (T) 
Vinyl Corp. of America, Dayton, _- 


Vorac Co., The, Rutherford, N. Fa 
(A, B, E, F, H, K, L, M, O, R, T) 
on eg -Standard Co., Pittsburgh 12, 


(A, B, E, H, I, J, K, N, O, Q, R, T) 
Western Coating Co., Royal Oak, eich. 


Witte, John H., & Sons, Resin Div., 
Burlington, lowa (B, E, K) 
Xylos Rubber Co., Akron 1, Ohio (N) 


EMULSIONS AND DISPERSIONS 


Acrylic 

Alkyd 

Allyl 
Cellulose 
Coumarone-Indene 
Fluorocarbons 
Furan 
Isocyanate 
Melamine 
Nylon 
Phenolic 


Ae~TOAmmMoOSe> 
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RESINS, MOLDING COMPOUNDS, AND OTHER BASIC MATERIALS 


Polyester 
Polyethylene 
Protein 
Rubber 
Resorcinol 
Styrene 

Vinyl 

Vinyl Acetate 


nmn~xOr~rOZEr 


Acco Polymers, Brooklyn 22, N. Y. (A) 
Pigments Co., Unit 
ri poe Industries, Philadelphia 
(L, O, Q, R) 

ee Products Corp., New Yo "60, 


(A, B, D, E, H, IL, J, K, L, O, Q, R) 

Alkydol Laboratories, Div. of ‘Reich- 

hold Chemicals, Inc., Cicero 50, Ill. 
A 


( J B 

* Allied Chemical Corp., Plastics & Got 
Chemicals Div., New York 6, N. Y. 

(B, E, L K, L) 

ec“ am Industries, Inc., Miami 68, 


BRB Corp., South Gate, Calif. i 
Aeerteet Alkyd Industries, oi 


J 
*American Cyanamid Co., Plastics a 
Resins Div., New York 20, N. Y. (B) 
American Latex Products Corp., Haw- 


thorne, Calif. (O) 
American-Marietta Co., Seattle 4, 
Wash. (B, K) 


American-Marietta Co., Adhesive, Resin 
& Chemical Div., Seattle 4, wer 


*Antara Chemicals, A Sales Div. of Gen- 
eral Aniline & Film Corp., New York 

14, N. Y. (R) 
Arabol Mfg. Co., The, New York ius 
hae & Co., Armour Alliance Indus- 
tries, Alliance, Ohio R 
Armstrong Cork Co., Lancaster, x R) 
Artrite Resins, Ltd., London W.C. 2, 
England (L 
Atlas as Coatings Corp., Long Island x 


Axel Plastics Research Laboratories, 
Brooklyn 22, N. Y. (A, H, R) 
B. B. Chemical Co., C ambridge 39, 
Mass. O) 
*Badische Anilin- & Soda-Fabrik AG, 
Lasetgnane am Rhein, West Ger- 


(A, Q, R) 

Borden _Chemical Co., The, New York 
~ ¥. (A, O, Q, R, S) 

Bradley & Vrooman Co., Chicago 16, 
Il. (A, O, R) 
British Geon, Ltd., London W i, Eng- 
land (R) 


British Resin Products, Ltd., London 
W. 1, England R 
C.T.L. Div., Studebaker-Packard Corp., 
Cincinnati 15, Ohio K 
Canadian Resins & Chemicals, Div. of 
Shawinigan Chemicals, Ltd., Mon- 
treal 2, Que. (R) 
Carboline Co., St. Louis 17, cme 


*Cassella Farbwerke Mainkur, A. G., 
Frankfurt/Main, West Germany (i 

ay Corp. of America, New York 
16 


(A, K) 

Celanese Chiiniaahe Co., Div. of Cela- 
nese Corp. of America, New York 
6, N. Y. (A, R, S) 
Chase Chemical Corp., Pittsburgh a} 


Chemical Coating & Engineering Co., 
Inc., Media, Pa. 

Chemical Industries, Unit of E. F. Van 
Winkle Co., Pasadena, ae: M, 0) 


*Chemical age ea E.  ptaiees 
14, R. 1 (R) 


Hiils, AG., es 


*Chemische Werke 
—_ Recklinghausen), West Ger- 


(A, Q, R) 


*Colab Resin Corp., Tewksbury, Mass. 


) 
Colton Chemical Co., Div. of Air Re- 
duction Co., Inc., Cleveland 14, Sa 


Cooke Ce & Chemical Co., H 
town, N. J. (O, R) 
Costom € Chemicals Co., Inc., E. Ri 


rd 0, +) 
Dennis Shernical Co., St. GM, & fo 


Dewey & Almy Chemical Co. Div., 
Ms K,: Coes he Con Cambridge 40, 


R, S$ 
Dow Chemical Co., The, Midi 


me a, 
*du Pont, E. L., de Nemours & 9 
Wilmington 98, Del. (F, O 
*Durez Plastics Div., Hooker a AT. 
Corp., N. Tonawanda, N. Y. (K, " 
*Dytex Chemical Co., Providence 3, R 


(E, Mi 
*Enjay Chemical Co., A Div. of Humble 
Oil & Refining Co., New York, N 


7" ‘sea Paint Mfg. Co., — 


Erie Plastics Co., Inc., Erie, Pe ‘A 
Eronel Industries, Hawthorne, Calif aR) 


Aye ing De, A.G., Leverku- 
West Germany "(A H, O} 
‘uhemaien Hoechst A.G. (vormals 
Meister Lucius & Briining), Frank- 
furt/Main-Hoechst, West — 


Firestone Plastics Co., rey. Pa. 


O, Q, R) 
Firestone Synthetic Rubber & Latex 
Akron 1, Ohio (O 


Co., 
Flexcraft Industries, Newark, N. J. (A, B 
Flexible Products Co., Marietta, Ga. (R 
*Foster Grant Co., Inc., Leominster, 
Mass (J, Q) 
Fuller. 'H. B., Co., St. itis as) 
*General Latex & veagoecss | oh 
Cambridge, Mass. ) 
= Plastics Mfg. Co., ch 3. 


Comes, P. D., Co., The, St. Louis 7, 
oO. 
Glidden Co., The, Cleveland 14, Ohio 


(A, B, D, H, a L, N, Q, R, S) 
*Goodrich, B. F., Chemical Co., Cleve- 


land 15, Ohio (R, $) 
— | ae» oma Products 
Akron 18, Oh (K, O, R) 


Gatien Tire & alee Co., Chemi- 
cal Div., Akron 16, Ohio (oO, 2) 
Gordon-Lacey Chemical Products Co 
Inc., Maspeth 78, N. Y. (R) 
*Harwick Standard Chemical Co., Akron 


5, Ohio 
Hewitt, C. B., & Bros., Inc., New Yor 
13, N. Y. 


(R) 
#Imperial Chemical aes, Ltd. 
Mill , London S.W. En ") 


4B 
Industrial Plastic Coating rp., Clif- 
ton, N. J. 
Interchemical Corp., Finishes Div. 
Newark 5, N. J. (L} 
ene Resins Corp., Providenze 9 


ma Mfg. Co., Wallingford, Conn. 
*Jones-Dabney Co., Louisville, Ky. (R, S) 
Koneer Se. Inc., Chemicals & Dye- 
Div., Pittsburgh 19, Pa.  (P) 
AKoppers C Co., 7 a Plastics Div., Pitts- 


Pe ims poe aig & Chemical Co., Inc., 
Hollywood 38, 
B, D, J, L, O, 2! » 


(A, 
Lancaster Chemical Corp., Carlstad 
N. J. (03 
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RESINS, MOLDING COMPOUNDS, AND OTHER BASIC MATERIALS 


Landers Corp., The, Toledo 1, . 
Adhesives Corp., Brooklyn 


Manhattan 
22, N. Y. 
*Marbon Chemical Div., Borg-Warner 
Corp., Washington, W. Va. (9) 
McAleer Mfg. Corp., Detroit 17, Mic 


(M) 
Mesomey Varnish Co., mee 
‘a 
* Michigan Chrome & Chemical Co., 
Detroit 13, Mich. (R) 
Midland Adhesive = Chemical Corp., 
Ferndale 20, 

‘ABD. i x. L, N, 0,0, R) 
Minnesota Mining & Mfg. Co., Chemi- 
cal Div., St. Paul 6, Minn. (F) 
*Monsanto Chemical Co., Plastics Div., 
Springfield 2, Mass. (I, K, Q, R) 
Morningstar-Paisley, Inc., New York 19, 
N. Y. 1A, A, N, O, R, S) 
*Muchlitn, H., & Co., Inc., New York 
Munray Products Div., The Fanner 
Mfg. Co., Cleveland 35, Ohio (R) 
National Starch & yChemical Corp., 
New York 17, N. (A, O, R, S 

* Naugatuck Chleacal, Div. of Unit 
States Rubber Co., ‘Naugatuck, Conn. 


New England Tape Co., Hudson, Mow. 
satay = pag ag Co., Plastics Div., N. 
ington, N. (S) 

Ohio Adhesives ae ., New Philadel- 


phia, Ohio (O) 
wo “Products Corp., New York 46, 


(K) 
aan Chemical Co., Midland ie 
Posey Plastic Products, Inc., Atlanta 
13, Ga. (R) 


Pelmor Laboratories, Inc., Newtown, 


(O 
plemitients Industrial Chemical Corp., 
Clairton, Pa. E) 
Permacel, ‘New Brunswick, N. J. tr 
Pierce & — Chemical Corp., Buf- 
falo 3, N (o, R) 
— Dakinaithe Co., Sheboygan, 


(K) 

Polykote, Inc., Cleveland 3, Ohio (R) 
Polymer Chemical Co., Cincinnati 12, 
Ohio x, oO, R) 
Polyrez Co., Inc., Woodbu J. (K) 
Polytex Industrial tr wt roa Affili- 
ate of Atlas Coatings Corp., Long 


Island City, N. Y. (R) 
Polyvinyl emicals, ae Peabody, 
Mass. A, Q, LS S) 
Putnam Chemical Corp., mk ; 
0. R) 
ay Inc., Chester, Pa. (R) 
o Chemical Corp., canine 4 ‘ 
#Reichhaid Chemicals, Inc., White 
Plains, N. Y. (A, B, R, S) 
Research Sales, Inc., Suffern, N. Y. 
(A, B, O, Q, R) 


Resinwood Mfg. Co., Brea, Calif. 


Resisto Chemical, Inc., Wilmington 99, 
Del. (A, R) 
*Rohm & Haas Co., Philadelphia 5, 
ae | Corp. of America, Hicksville, 


(O) 
Satomer Resins, Inc., amen 4, 


A, C) 
ey Process Corp., Long Island City 
m mS L) 


( 
Pa} Bader & Co., Ltd., Northampton- 
shire, England (A, R) 


Shanco Plastics * en, on 5 
Tonawanda, N. Y 


Shawinigan Resins ‘Co 2 id 
1, Mass. - pring 
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Smith, J. ws & Co., a, North Bruns- 


wick, N, J. B, G, L, Q, R) 
Southwest Chemic 9" "Plastics Co., 
Seabrook, Texas (M, » B) 
Spraylat Corp., New York 16, Y. 


R) 
*Stanley Chemical Co., The, East Berlin, 


Conn. (A, B, L, L, Q, R) 
Stein, Hall & Co., Inc., ae York 17, 
NM, A, O, R, Ss 


Stoner-Mudge Co., Panbisek 30, 
x 
Sundure Paint Corp., Syracuse 4, N. Y. 


(A) 
Swift & Co., Chicago 9, Ill. (N, O, R) 
Synco Resins, Inc., Bethel, Com. 


Technicraft Co., Boston 34, Mass x 
— Chemical Corp., Sen 


N. J. ( 
Tri-Point Plastics, Inc., Albertson, N. Y. 


Truscon Laboratories, Div. of Devoe 
& Raynolds Co., Inc., Detroit 11, 
Mich. A, R) 

UBS Chemical Co., Div. of A. E. taley 

Mfg. Co., Cambridge 42, —. x 0) 
*Union Carbide International Co., Div. 
of Union Carbide Corp., New Tom 


- ae (K) 
*Union Carbide Plastics Co., Div. of 
ay Carbide Corp., New ae 3 17, 


R, S) 
Vansul Colors, Englewood, N. J. (F, O) 
ee Chemical Corp., Chicago 11, 


Vinyl Compositions, Ltd., Bollington 
Near Macclesfield, Cheshire, En ane 
R 


Vinyl Corp. of America, Dayton, Ohio 
R 

Vorac Co., The, Rutherford, N. J. 
(M, O) 
Wepre Sentent Co., Pittsburgh 12, 


a. (A, Q, R) 
Witte, John H., & Sons, "3 Div., 
Burlington, Iowa (B, H K, L) 


Xylos Rubber Co., Akron 1 , Ohio (O) 


LAMINATING RESINS, 
LOW-PRESSURE 


Acrylic 
Epoxy 
Phenolic 
Polyester 
Silicone 


ae Products Corp., New ios ¢ 
,E 

Alkydol Laboratories, Div. of Reich- 
hold Chemicals, Inc., Cicero 50, IIl. 


(B, rid D} 

* Allied Chemical Corp., Plastics & Coa’ 
Chemicals Div., New York 6, Ps ep 
—— Industries, Inc., satel ” 63, 


mone > 


bs os Alkyd Industries, Carlstadt, 


(D 
*American Cyanamid Co., Plastics an 
Resins Div., New York 20, N. Y. (D) 
American-Marietta Co., Seattle 4, 
Wash. 
American-Marietta Co., Adhesive, 
Resin & Chemical Div., Seattle 4, 
Wash. (C) 
American Reinforced Plastics Co., Los 
Angeles 1, Calif. D) 
American Resin Corp., Chicago 13, Ill. 


B, C, D 
Augited Plastics, Inc., El Segundo, 


alif. (B, C) 
RApee Desiite-Midiand Co., Minne- 
polis 2, Minn. (D) 
Aries. Laboratories, Inc., Stamford, 
Conn. (B) 


(For complete addresses, see Alphabetical Index, p, 1323) 


‘oe ~~ 


Armstrong Products Co., Warsaw, Ind, 


Artrite Resins, Ltd., London wag 


England 
*Atlas Powder Co., Wilmington 99, 


B.LP. Chemicals, Ltd., Birmin 
England 

Biggs, Carl H., Co., Inc., Santa Moni 
Calif. (B) 

—_—- Resin Products, Ltd., a 

1, England C, D) 

cri. Div., Studebaker-Packard Crp 
Cincinnati 15, Ohio ei 

pe 7 of America, Now" Y 


16, N. Y. 
*Celanese Plastics Co., Div. of Celan 
Corp. of America, Newark 2, N. 


} 
Chemical Coating & Engineering Co 
Inc., Media, Pa. 
Chemical Development Corp., Danve 


Elkton, Md. 
*Chemische Werke Hiils, A.G., M 
(Kreis Recklinghausen), West Ger- 


many (D) 
*CIBA Products Corp., Fair Lawn, N. J. 


Mass. 
Chemical & Engineering . a 


) 
*Colab Resin Corp., Tewksbury, Mass, 


Commercial Resins Corp., St. Paul 2, 
Minn. (D) 
Connecticut Hard Rubber Co., New 
Haven 10, Conn. (E 
Dennis Chemical Co., St. Louis 3, ve 


*Devcon Corp., Danvers, Mass. B) 
Dow Corning Corp., Midland, Mich, 


*Durez Plastics Div., Hooker Chemi 
Corp., N. Tonawanda, NY. (Ce 
*Dynamit Nobel Aktiengesellschatt, 
Troisdorf/Kéln, West Germany (C) 
Electronic Components Div., Telecom- 
puting Corp., Van Nuys, Calif. (B) 
Emerson & Cuming, Inc., Canton, 
Mass. (B, D) 
*Farbenfabriken-Bayer, A.G., Leverku- 
sen, West Germany &, D, E) 

Flexcraft Industries, oS 4 

Cm 

*Food Machinery & Chesieal Corp.. 
Chemicals and Plastics Div., New 
York, N. Y. (B) 
*Freeman Chemical Corp., Port Wash- 
ington, Wis (D 
Fuller, H. B.. “Co., St. Paul 2, Minn. (B) 
*Furane Plastics, Inc., Los Angeles 39, 


Calif. 
General Electric Co., Chemical Mate- 
rials Dept., Pittsfield, Mass. (C) 
General Mills, Inc., Kankakee, Ill. (B) 
> P. D., Co., The, St. Louis 7, 


(D j 
Glidden Co., The, Cleveland 14, om 


re Plastics, Inc., Santa Monica, 


> > 


Hysol Corp., Olean, N. Y. (B) 
Interchemical Corp. .. Finishes 
Newark 5, N. J. 


Isochem Resins Corp., Providence 4 


R. I B, 
*Jones- Dabney Co., Louisville 8, Ky. D} 
Kish Industries, Inc., Lansing 6, > 
Lami-Plast Products Co., Tampa 3, ds 


Lawrence Adhesive & Chemical Co., 
Inc., Lawrence, Mass. (B j 
Lebec| Chemical Corp., Paramount, 
Calif. (C) 
Leon Chemical Industries, Inc., War- 
ren, Mich. (B, D) 
Magnolia Plastics, Inc., Ca, Ss 


Metachem Resins Corp., Mereco Prod- 
ucts Div., Cranston, R. I. (B, D, E) 
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Mol Rez Div., American Petrochemical 
Corp., Minneapolis 18, Minn. (D) 

Momingstar- -Paisley, Inc., New York 
19, N (A, C) 

#National Foiychemicals, Inc., I . 
ton, 

daar "Chemical, Div. of Unite 
States Rubber Co., Naugatuck, Conn. 


(D) 
Ohio Adhesives Corp., New Philadel- 

phia, Ohio (B) 
Poy ‘Products Corp., New York 7 


(Cc, D 
acl New Brunswick, N. J. B 
Pittsburgh Plate Glass Co., Paint Div., 
Pittsburgh 22, Pa. (D) 
Plastic Glass Corp., Newark 5, N. h 


a Service Corp., New York 10, 

N. Y. (A, B, C, D) 

#Plastics Engineering Co., Sheboygan, 
Wis. 


(C) 

Polyrez Co., Inc., Woodbury, “oo ic) 
*Raybestos- Manhattan, Inc., Reinfor 

lastics Dept., Manheim, Pa. 

(B, C, E) 

*Reichhold Chemicals, Inc., White 

Plains, N. Y. (B, C, D) 

Ren Plastics, Inc., Lansing 9, Mich. (B) 

Rezolin, Inc., Santa Monica, Calif. (B) 

*Rohm & Haas Co., Philadelphia 5, Pa. 

D 


(D) 
peomer Resins, Inc., Philadelphia 4, 
A) 


a. 

*Schenectady D a Co., Inc., Schen- 
ectady 1, N. Y. (C, D) 

— Process h Long Island City 


(D 

Scott Bader & Co., Ltd., Northampton- 
shire, England (D) 
*Shell Chemical Co., New York 20, N. Y. 


B 
Smooth-On Mfg. Co., Jersey City 4, 
B 


N. 
Steelcote Mfg. Co., St. Louis 3, Mo. (B) 
wift & Co., Chicago 9, Ill (B, C) 
vow Resins, Inc., Bethel, Conn. (C) 
Synvar Corp., Wilmington 99, Del. (C) 
_—~ Plastics, Inc., Michigan or 
B 
Union Carbide or Silicones Di 
New York 17, N. (E) 
*Union Carbide aati Co., Div. 
of Union Carbide Corp., New York 
zi (B, C, E) 
*Union Carbide Plastics Co., Div. of 
—— Carbide Corp., New York 17, 


*United States Gypsum Co., Chicago 6, 
Ill. (B) 

Valite Div. of Valentine Sugars, Inc., 
New Orleans, La. 

ee Products, Inc., Newark 2, 


x5. (D) 
Varcum Chemical, Div. of Reichhold 
Chemicals, Inc., Niagara Falls, N. Y. 


C) 
Whitehouse Plastics Corp., Fort Worth, 


Texas (D} 

Witte, John H., & Sons, Resin Div., 

Burlington, lowa (B, C, D) 
LATICES 


(See Emulsions and Dispersions) 


MOLDING COMPOUNDS 


Acetal (See 
Polyoxymethylene) 
A. Acrylate and Methyl 
Methacrylate 
B. Acrylonitrile-Butadiene- 
Styrene 


C. Acrylonitrile-Styrene 
D. Alkyd 





kIndicates Advertiser 


RESINS, MOLDING COMPOUNDS, AND OTHER BASIC MATERIALS 


Cellulose Acetate 
Cellulose Acetate Butyrate 
Cellulose Propionate 
Chlorinated Polyether 
Coid Molded 
Diallyl Phthalate 
Epoxy 
Ethyl Cellulose 
Fluorocarbons 

(Halogenated Ethylenes) 
Furan 
Melamine 
Nylon 
Phenolic 
Polyacrylic Ester 
Polycarbonate 
Polyethylene, Low-Density 
Polyethylene, Med.-Density 
Polyethylene, High-Density 
Polyoxymethylene (Acetal) 
Polypropylene 

Reinforced (See p. 1198) 
Shellac 
Silicone 
Styrene and 

Styrene Copolymers 
Styrene Alloys 
Urea-Formaldehyde 
DD. Vinyl Acetal 

EE. Vinyl Acetate 

FF. Vinyl Alcohol 
GG. Vinyl Chloride 
HH. Vinyl Chloride-Acetate 

Il. Vinylidene Chloride 

JJ. Vinyl Formal 


> 
PN< xS<CnaunwOw~OZ FP Ae-TOmM 


nt 
O& 


A.A.A. Plastic Co., New York 17, N. Y. 
(DD, EE, FF, om on 
Acco Polymers, Brooklyn 22, 


ck, R) 
*Acme Resin Corp., Forest Park, Ill. (J) 
Aerojet-General Corp. Structural Plas- 
tics Div., Azusa, Calif. (K, Q) 
Air Reduction Chemical Co., Div. of 
Air Reduction Co., Inc., New York 

7, N 


17, N. Y. lan 
Algemene Kunstzijde, Arnhem, Hol 


Alladin Plastics, Inc., ba. veal 
Allied Chemical Corp., General Chem- 
ical Div., New York 6, N. Y. (M) 
*Allied Chemical Corp., Plastics & sae 
Chemicals Div., New ‘ot 4 
D, J, M, O, P wees 
*Allied Chemical Corp., Semet- Solvay 
Petrochemical Div., New York 6, 
N. Y. (T, V) 
Alpha Chemical & Plastics Corp. 
Newark 5, N. J. (E, T, U, V, GG 
*American Cyanamid Co., Plastics an 
Resins Div., New York 20, N. Y. 
(O, CC) 
American Hard Rubber Co., Div. of 
Amerace Corp., Butler, N. J. (B) 
American-Marietta Co., Seattle 4, 
Wash. (K) 
American - Marietta Co., Adhesive, 
Resin & Chemical Div., Seattle 4, 
Wash. 
*American Molding Powder & Chemical 
Corp., Brooklyn 6, N. (T, U, V) 
American Reinforced Plastics Co., Los 
Angeles 27, Calif. 
American Viscose Corp., Philadelphia 
3, Pa. (cc C) 
Aries Laboratories, Inc., Stamford, 
Conn. (K} 
*Asfalti Bitumi Cementi e Derivati, 
Rome, Italy (T, U) 


a ae Ltd., London E. PY be 1 
B. ° P. Chemicals, Ltd., Birmingham 


ngland 
eBadstie Anilin- & Soda-Fabrik Ae. 
Ludwigshafen am ro Pry 4 Cor 


many no Fy TU. 
Baker, J. . Chem: es 


bur, NOS 
Seen — P., Inc., ridge 
Park, N. 
Biggs, Carl H., ., Co., Inc., Santa Moni, 
*Blane Corp., The, Canton, Mass. 


: Mas OO 
Blum, Paul, Co., Lm x io; N. Y. 


(A, F, L, T, V, X, AA, GG) 
Borden Chemical Co., The, re York 
17, N. Y GG, HH) 


British Aid Ltd., London W. dy Hinge 
land (GG ) 
— Resin Products, Ltd., 


W. 1, England (, V, AA) 
C.T.L. Div., ae poe 
Cincinnati 15, Ohio Y) 


Calresin Co., Div. of Knudsen pe 
ery, Los Angeles 39, “- 


0, Q 
Canadian Resins & Chemicon tone Dw. of 
Shawinigan Chemicals, Ltd., 
treal 2, Que. (GG MD 
noe Chemicals, Inc., New Brunswick, 


*Casse Farbwerke Mainkur, te 
Frankfurt/Main, West Germany (O Oo} 
Catalin ss ae of America, New York 
16, N. C.F, 70, ae 
*Celanese Piastics Co., Div. of Ce 
Corp. of America, Newark 2, N. wd 
aa 5 poeta Corp., E. potlbies 


acnnieie Werke Hiils, A.G., Mal 
(Kreis re peste West Ger- 


many X, AA, GG, HH) 
*Chemore Corp., Siew yore N. Y 
CC, GG, ew 


Chemtron Fiber Glass Co., "El M 


calif. 
*Clinton Co., The, Chicago 22, Ill. 
Colton Chemical Co., Div. of Air Re- 
duction Co., Inc., Cleveland 14, - 


(E 
Connecticut Hard Rubber Co., New 
Haven 10, Conn. (Z) 
*Cooke Color & Chemical Co., Hacketts- 
town, N. J. 
Cordo Chemical Corp., Norwalk, Conn. 


(D) 
*Cosden Petroleum Corp., Big Spring, 
Texas : 
ees Nitrate Co., Inc., New Y 
*Davis, Joseph, Plastics Co., 7 
N. j 


*Dayco Corp., The, Dagien, uk (D) 


Dennis Chemical Co., Louis 3, Genin 
*Diamond Alkali Co., Cleveland 14 
Ohio GG, HH) 


*Dow mgs Co., The, Midland, 


Mi 
(C, T, U, V, AA, BB, GG, ID) 
Dow Gules Corp., Midland, Mich. 


*du Pont, E. I., de Nemours & Co., Inc., 


Wilmington 98, Del. 
(A, E, M, P, T, V, W) 
*Durez Plastics Div., Hooker Chemical 

Corp., N. Tonawanda, N.Y. (, Q) 
*xDynamit Nobel iy momma 


Troisdor/Koln, West 
sa he 


pape 
Eastern Plastic "Mate 
ville, R. I. (A, E, L, T. U,V , X, AA) 
*Eastman Chemical Products, Inc., 
Plastics Div., Sub. of Eastman Kodak 
Co., Kingsport, Tenn. 
(E, F, G, T, U, X) 
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*Ellay Rubber Co., Los Angeles 21, 
Calif (GG 


’ ) 

a og & Cuming, Inc., anton 
*Enje y Chemical Co., A Div. of ~— 
& Refining Co., New York, N ne 


Erie — Co., Inc., Bas, Pa. 
(A, B, C, E, F, P, T, V, X, AA 
DD, EE q FF GG, HH) 
Erinoid, Ltd., London, England 
(B, E, T, U, V, AA, GG) 
*Farbenfabriken-Bayer, Ac. ” ‘Leverku- 
sen, West Germany (B, E, "KF, P, S, Z) 
*Farbwerke Hoechst A.C. (vormals Meis- 
ter Lucius & Briining), Frankfurt/ 
Main-Hoechst, West Germany 
a pp & DD, EE, FF, Co, HH) 
*Fibe "Inc., Warsaw, Ind. (C, P, AA) 
*Fiberite Corp., The, Winona, tino. 


O, Q) 
Firestone Plastics Co., tine Pa. 
P, X, GG, HH) 


Flexcraft’ Industries, Newark, N. I. (E) 
Flexible Products Co., Marietta, Ga. 


(GG, HH) 
. Grant Co., Inc., Leominster, 
(C, P, AA, BB) 


*Furane Plastics, Inc., Los a 39, 
*Garfield Mfg. Co., wes S N. ¥ 


General Electric Co., Chemical Mase 
rials Dept., Pittsfield, Mass. (Q, S) 
%General Tire & Rubber Co., The, 
Chemical Div., Akron 9, Ohio (GG) 
*%Gering Plastics, Div. of Studebaker- 
Packard Corp., Kenilworth, N. J. 
i. 2, ak | Db eh eS 
AA, BB, GG, HH) 
Glaskyd, Inc., _ Perrysburg, Ohio (D) 
*Goodrich, B. F., Chemical Co., Cleve- 
land 15, Ohio (B, GG, HH) 
— Chemicals, Inc., Wilmington, 


) 
Great American Plastics Co., Fitchburg, 
Mass. G) 
Halex Corp., Sub. of The » ee 
Corp., Reading Pa. (M, P) 
*Hardman, H. V., Co. Inc., Belleville 9, 
K) 


J. 
Hastings Plastics, Inc., Santa Monica, 


Calif. (K, Q) 
Hercules Powder Co., Inc., Wilmingte. 
99, Del. > We'd 


Heresite & Chemical Co., Manitowoc, 
Wis. (Q) 
Hewitt, C. B., & Bros., Inc., New York 


13, N. Y. (CC, FF) 
High Point Chemical Co., Inc., Port 
Washington, N. Y. (P, X) 
—— Mfg. Co., Inc., Hoosick Falls, 
Mm © (A, C, D, 

NE PF, 3, KX, @ P, O,.8, AA, CC) 
Hysol Corp., Olean, N. Y. ~ &) 


*Imperial Chemical Industries, Ltd., 
Millbank, London S.W. 1, England 
(A, M, P, T, X, CC, GG) 

Industrial Sales Engineers, New York 
17, N. Y. (DD, EE, FF, GG, HH) 

~~ wusaee Textile Co., Chicago 39, 


*Interplastics Corp., New York 22, N. Y. 
iy Gal, Me Si Fe Bo Ur Va mm és} 


Isochem Resins Corp., Providence os 

R, I. 
Kish Industries, Inc., Lansing 6, mie. 
(K 


Kleestron, Ltd., London, England A) 
- 

*Koppers Co., Inc., Plastics Div., Pitts- 
urgh 19, Pa. (T, U, V, AA, BB) 
Lakeside Plastics Co., Inc., Oshkosh, 
Wis. (D, K, GG) 
Lavorazione Materie Plastiche, S.A.S., 
Torino, Italy (GG) 


Indicates Advertiser 
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Lawrence Adhesive & Chemical Co., 
Inc., Lawrence, Mass. 
Lebec Chemical Corp., Paramount, 
Calif. ) 
Macromol Corp., The, Matawan, N. J. 
(B, C, AA, BB) 
Magnolia Plastics, Inc., Chamblee, Ga. 
; K, Q) 
*Marbon Chemical Div., Borg-Warner 
Corp., Washington, W. Va. (B) 
Masterglas Div., Gisholt Machine Co., 
Madison 10, Wis. (K, O) 
Maynard Plastics Co. » Inc., Salem, 
Mass. (GG) 
Mazzucchelli Celluloide S.p.A., Castig- 
lione Olona (Varese), + i (E, AA) 
Melamine Plastics, Inc., Winona, Minn. 


( 
*Mesa Plastics Co., Los Angeles 25, 
Calif. wT 
Metachem Resins Corp., Mereco Prod- 
ucts Div., Cranston 10, R. I. (K) 
Minnesota Mining & Mfg. Co., Chemi- 
cal Div., St. Paul 6, Minn. (M) 
*Mobay Chemical Co., Pittsburgh 5, Pa. 
(S) 
*Monsanto Chemical Co., Plastics Div., 
Springfield 2, Mass. 
(T, U, AA, BB, GG) 
es H., & Co., Inc., New York 
17 Y. 
(A,B, G, E, FL, P, 7, U,V, X 
GG) 
Munray Products Div., The? Fanner 
Mfg. Co., Cleveland 35, Ohio 
(GG, HH 
*Naugatuck Chemical, Div. of Unite 
States Rubber Co., gas, Conn. 
GG, HH) 
New England Tape a "Hudson, Mass. 


*Nichimen Co., Inc., New York, N. Y. 


(GG) 

*Nypel Corp., W. Conshohocken, Pa. (P) 
Olin Mathieson Chemical Corp., Balti- 
more 3, Md. (CC) 
*Omni Products Corp., New York 16, 
N. Y. Q,T,U V) 
— Rubber Corp., Winchester, 
(B, GG, HH) 

Pasiey’s Plastic Products, Inc., Atlanta 
18, Ga. 3G) 
Peerless Chemical Corp., Verplanck, 
N. Y. (E) 


ee Laboratories, Inc., ogy at 
(B, M, Z) 
Pe anaes Industrial Caschinnl Corp. i 
Clairton, Pa. 
ores Chemical Co., 
Ok 


a. (V) 
Plastic Materials, Inc., Hicksville, L. L., 
N. Y. (E, . T, U, V, X, AA) 
*Plastic Molders Supply Co., Inc., Fan- 
wood, N. J. (T, U, V) 
Plastic Molding Powders, Inc., Brook- 
lyn 23, N. Y. 
(A, E, F, T, U, V, AA, GG) 
a Engineering Co., Sheboygan, 
Jis 
Plastronic Engineering Co., Marlbor- 
ough, Mass. K) 
Poly-Cell Plastics Co., Smithtown, N. Y. 


(I) 
Bartlesville, 


(E) 
Polymer Chemical Co., Cincinnati 12, 
Ohio (GG) 


*Polymer Corp., The, Molding Resins 
Div., Reading, Pa (P) 
Polyneering Enterprises, Inc., Tulsa, 
Okla. (K) 
Polypenco, Inc., Reading, Pa. (P) 
Premier Thermo Plastics Co., Jefferson- 
town, Ky. (GG, HH) 
Quelcor, Inc., Chester, Pa. (GG) 
*Raybestos-Manhattan, Inc., Reinforced 
Plastics Dept., Manheim, Pa. 
(K, Q, Z) 
Reed Plastics Corp., Worcester 8, Mass. 
A.B. C, £,-F, G, P, T, U,V, 2%, AA, 
BB, EE, GG, HH) 


(For-complete addresses, see Alphabetical Index, p, 1323) 


-~% Chemical, Inc., Wikpington 


De (K, P 
Reynold Chemical Products Co., Whit- 
more Lake, Mich. (GG, HH, I 
Rogers Corp., Rogers, Conn. 
*Rohm & Hass Co., Philadelphia 5, Pa. 


*Rubber Corp. of America, Hic 


N. Y. 
Salem Plastic Chemicals, Inc., § 
Mass. (T, U, V, CG, 
+, Resins, Inc., Fhdladeletay 4, 
R 
a Fiberglass Products, Inc., oS 
cago 18, Ill. (K) 
Seamco Chemical Co., Holyoke, Mass, 
AA 


( 
Shawinigan Resins Corp., Springfie 
, Mass. (DD, EE, FF, i) 
Shell International Chemical Co., Li 
London E.C. 3, England 
CV, x A 0 
Smooth-On Mfg. Co., Jersey City 4 


N. J. 
Solvic S.A., Brussels 5, Belgium (GG 
*Spencer Chemical Co., Kansas City 5, 
M 


o. @, T,5 

Styrene Products, Ltd., London W. 1 
Englan Ae 

Supplex Co., Div. of Amerace Co 
Garwood, N. }. (T, U~, V, Ge, HH 

Swift & Co., Chicago 9, tll. (GG 

Swift & Co., Hammond, Ind. (GG, HH 

Sylvan Plastics, Inc., Philadelphia 3, 

Pa. 1 On 
Synthetic Plastics, Newark, N. oo 
Synvar Corp., W ilmington’ 99, bet 

Union Carbide Corp., Silicones Div., 

New York 17, N. Y. 

*Union Carbide International Co., Div. 
of Union Carbide Corp., New York 
17, N. Y. 

(C, O, T, U, V, Z, AA, GG, HE) 

*Union Carbide Plastics Co., Div. of 
bi mao’ Corp., New York 17, 

N. Y. (C, Q, T, U, V, AA, GG, HH 

*U. S. Codvctrict Chemicals Co., Div. 
National Distillers & Chemical Corp., 
New York 16, N. Y. (U) 

*U. S. yo Chemicals, Inc., Stam- 
ford, C i, K, Q, 2) 
Valite are ra Valentine Sugars, Inc., 
New Orleans, La. 

Vereinigte Chemische Fabriken, Vien- 
na, Austria , O, CC) 
Vinyl. Compositions, Ltd., Bollington 
Near Macclesfield, Cheshire, Eng- 


— 


land (GG, H 
Vinyl Corp. of America, se Ohio 
Western Plastic & Rubber a ’Rich- 

mond, Calif. (T; Ui V, GG) 
Witte, John H., & Sons, Resin Div.,, 

Burlington, lowa (D, K, Q) 


*Woloch, George, Co., Inc., New Yor 
11, N.Y. (C, P, T, U, V, GG, HH) 
Worbla, Ltd., Papiermuhle-Bern, Swit- 


zerlan 
(C, E, L, Q, T, U, AA, GG, HH) 
Yates Co., Erie, Pa. (GG) 


ORGANOSOLS AND PLASTISOLS 


A. Nylon-Based 
B. Vinyl-Based Organosols 
C. Vinyl-Based Plastisols 


A.A.A. Plastic Co., New York 17, be b 
Aipive Products Corp.; New York 60, 
one 


(A, B, C) 
in rican pagent Solvents Co., 
Phoenixville, (B, 


Armitage, ‘ok 5: & Co., New 
N. 


Atlas Coatings Corp., Long ston tae tas : 
< (B, C) “= 


; ° ? 


Ren Plastics, Inc., Lansing 9, Mich, a 








* 
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Axel mag Research Labeutatinn, New England Tape Co., Hudson, Mass. G. Coumarone-Indene 
Brooklyn 22, N. Y. (A, B, C) a C H. Diallyl Phthalate 
*xBee miele Co., Lansing, Ill. (B, C) *Omni Products Corp., New York 16, y 
. “ on Co., The, New York N. Y. (Cc j I. Epoxy 
7N WES (B, C) ar 8 Chemical Co., Midland ie J. Fiuorocarbons 
Brad ley i ‘Vrooman Co., icago 16, B K. Furan 
(B, C) Pasley’s Plastic Products, Inc., Atlantic 
dl Co., Div. of Knudsen Cream- 18, Ga (B, C) L. Hydrocarbon (Petroleum) 
ery, Los Angeles 39, Calif (B, C) Poly Resins, Sun Valley, Calif. (B, C) M. Hydrocarbon (Terpene) 
Carroll Products, Inc., Farmingdale, Polykote, Inc., Cleveland 3, Ohio (B, C) N. lon Exchange 
N. Y. (B) Polymer Chemical Co., Cincinnati 12, O. Isocyanates 
Chemical & Engineering Asscciates, Ohio (Cc > Linn Detiel 
Elkton, Md. (B, C Protective Treatments, Inc., Dayton 3, . i 
Chemical Product Corp., E. Providence Ohio (B, C) Q. Melamine 
14, R. (B, C) Pyroxylin Products, Inc., Chicago 32, R. Nylon (Polyamide) 
Sie sache Werke Hiils, A.G., Marl Hil. (B, C S. Oil Soluble 
a Recklinghausen), West Ger- Quelcor, Inc., Chester, Pa. (C) T. Phenoli 
CS Research Sales, Inc., Suffern, N. Y. (C) : ere 
eriinton Co., The, Chicago 22, Ill. Reynolds Chemical Products Co., Whit- U. Polycarbonate 
(B, C) more Lake, Mich. B, C) V. Polyester 
) Cordo Chemical Corp., Norwalk, a es Corp. of America, Hicksville, W. Polyethylene, Low-Density 
, Custom . er Co., Inc., E. Ruth- oats Bader & Co., Ltd., Northampton- x. Polyethylene, 
erford, N (B, C) shire, England B, Med.-Density 
; Dennis Chemicals Co., St. Louis 3, Mo. Sherwin-Williams Co., The, Pigment, Y. Polyethylene, 
(B, C) nn > Chemical Div., ce We High-Density 
Dewey & Almy Chemical Co. Div., 5 B, C) 
Ww. *R. Grace & Co., Cambridge 40, *Stanley Chemical Co., The, East Berlin, Z. Polyoxymethylene (Acetal) 
‘hag (B, C) Conn (B, C) AA. Polypropylene 
e Electro-Technical Products Div., Sun *Sullivan Varnish Co., Chicago 22, Ill. BB. Resorcinol-Aldehyde 
) Chemical Corp., Nutley, N. J. (B) (B, C) CC. Rosin 
E Emerson & Cuming, Inc., Canton, Sun Steel Co., Chicago 36, Ill. (C) DD. Sili 
j Mass. (C) Swift & Co., Hammond, Ind. (B, C) a 
Enterprise Paint Mfg. Co., Chicago 8, Technicraft Co., Boston 34, Mass. (C) EE. Sodium Carboxymethyl 
IL. B,C) | *Union Carbide International Co., Div. FF. Styrene (Including 
: Flexcraft Industries, Newark, N. i e J say Carbide Corp., new Se Derivatives and 
: ) » Nf, , 
Flexible Products Co., Marietta, a *Union Carbide Plastics Co., Div. of Copolymers) 
) B, C) +. Carbide Corp., New York 17, GG. Urea-Formaldehyde 
. *Furane Plastics, Inc., Los Angeles 39, ¥. (B, C) HH. Varnish and Lacquer 
} ’ Calif. (C) U. - Stoneware Co., The, Tallmadge, Making 
. Geneve Mfg. Corp., Trenton, N. J. (C) Ohio (C) Il. Vinyl Acetate 
k Glidden Co., The, Cleveland 14, Ohio Vinyl Compositions, Ltd., ~~~ - . y 
(B, C) Near Macclesfield, Cheshire, England JJ. Vinyl Alcohol 
) . Goodrich, B. F., Industrial Products (B, C) KK. Vinyl Butyral 
f Co., Akron 18, Ohio (B, C) Vinyl Corp. of America, Dayton, Ohio LL. Vinyl Chloride 
4 Gordon- Lacey Chemical Products Co., (B, C) MM. Vinyl Chloride-Acetate 
) Inc., Maspeth 78, N. Y. (B, C) Vorac .Co., The, Rutherford, N. J. P nt. : 
f Hastings Plastics, Inc., Santa Monica, (B, C) NN. Vinyl Chloride- 
; ¢ Calif. e : i, WWeleen- ential Co.; ew rs Vinylidene Chloride 
| Holman Mfg. Co., Inc., Hoosick Falls Pa. A, B, C) Sef 
N. Y. Western Coating Co., Royal Oak, “a oxi hetras ide 
) Hysol Corp., Olean, N. Y. ta) Mich. (B, C) : inylidene ori 
. I ee Sales Engineers, New York a0 Barceg- 2 bi 
. 3 (B, C) . ater Soluble 
Interchemical Corp. Finishes ‘Div. PHOTOELASTIC PLASTICS 
) I — 5, N. J. (B, C) Applied Plastics, Inc., El Segundo. Acco Polymers, Brooklyn 22, N (A) 
‘ - a Resins Corp., Providence cs Calif. j *Acme Resin Corp., Forest Park, Til 
x . Catalin Corp. of America, New 
) = Finishes, Inc., Jamentown 16, N. Y York a Corp... Structural 
) L & P Tool Co., Cincinnati 25, one Hysol Corp., Olean, N. Y. Mt iliclos Gort Co., ag 2 
: ; ir Reduction In N 
) Lakeside Plastics Co., Inc., Oshkosh, RADIOACTIVE ISOTOPES see ‘6 
i Wis. (B, C) Alevlite Plastics & Chemical Corp 
)) Landers Corp., The, Toledo 1, Ohio Radiation Applications, Inc., Long Newnan “a. 
k (B, C) Island City 1, N. Y. (D, E, K, Q, S, T, BB, GG, ) 
) *Logo Div., Bee Chemical Co., Lansing, United States Radium Corp., Morris- Alkydol baheuatien Div. of Reich- 
4 Ill. (B, C) town, N. J. hold Chemicals, Inc., Cicero 50, Til. 
) a Inc., Brooklyn 22, N. Y. (C) Allied Ch e S, T, V, cc, F, 'Q0) 
| fetachem Resins Corp., Mere - i emical Corp., General Chem- 
) ucts Div., Cranston 10, R. ” PG) RESIN SOLUTIONS ical Div., New York 6, N. Y. G} 
*Metal & Thermit Corp., Rahway, N. d (See Coatings, Emulsions, *Allied Chemical ag Plastics & Co: 
B, C) Latices, Varnishes) Chemicals Div., New York 6, N. Y. 
*Michigan Chrome & Chemical Co., (B, G, O, Q, R, S, T, V, W, ¥, DD. 
Detroit 13, Mich. (B, C} » HH, QQ) 
Micron Chemical Products Corp., RESINS *Allied Chemical Corp., Semet-Solva 
Brooklyn 31, N. Y. B, C) Acca seen, Tire, Die — $ 
Midland Adhesive & Chemical Corp., cefal (see 
é ae ermaiale 20, Mich. (B B,C) Polyoxymethylene) m a4 _— SY, Co. Hil} 
) eo Paisley, Inc., New = 8 A. —_ oe *kAmerican Cyanamid Co., Plastis sr | 
») Munray Products Div., The Fanner B. Alk my dite Resins Div., » New York on CG. ¥. 
¥ Mfg. Co., Cleveland 35, Ohio (B, C) ae ; , 2 V, GG, QQ) 
) *Nau k Chemical. Di v7 Cc. Allyl American-Marietta Co., Seattle 4, 
gatuc 1emical, Div. of United om Wash. (B T. BB. GG 
k, States Rubber Co., Naugatuck, Conn. D. Aniline-Formaldehyde » Q, T, BB, ) 
») (B, C) E. Cast Phenolic American-Marietta Co., Adhesive, Res- 
| —— > . P in & Chemical Div., Seattle 4, Wash. 
;) delndicates Advertiser F. Chlorinated Polyether (Q, T, BB, GG) 
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Seconds ediiicios...aataae 


American Reinforced Plastics Los 
Angeles 1, Calif. (i, T, V) 
American Resin Corp., Chicago 13, L 


aa a Chemicals Corp., Chicago’ 4 
*Antara Chemicals, A Sales Div. of 
General Aniline & Film Corp., New 
Applied Plastics, Inc. El Segunie 
p tics, Inc., egundo, 
Calif. (l, O, T) 
*Archer-Daniels-Midland Co., Minne- 
apolis 2, Minn. 
(B, I, S, T, CC, HH, ) 
Aries Laboratories, Inc., Stamford, 
Conn. (I, HH) 
Armstrong Products Co., Warsaw, - 
*Asfalti my Cementi e Derivati, 
Rome, Italy (W, X) 
* Atlas eden Co., Wilmington 99, ~— 


*AviSun Corp., Marcus Hook, Pa.. (AA 
as Le 'Ltd., London E.4, Eng- 


(FF) 
B.I.P. Chemicals, Ltd., Seaeoon, 
England (Q, GG) 


*Badische Aniline & Soda- Fabrik AG, 
Ludwigshafen am Rhein, West Ger- 
many (A, R, T, V, W, X, Y, FF, GG, 

HH, LL, MM. PP, OQ) 
“4c a Chemical Co., Phillips- 
bur J. (A, FF) 

Belding Corticell Industries, New 
York 18 # (B) 

Borden Chensieat Co., The, New York 
17, N. Y. (A, L. T, BB, GG, II, 
jJ, LL, MM, Q0} 

British Geon, Ltd., London W.1, Eng- 


land (LL, MM, NN) 
British Oxygen Chemicals, Ltd., St. 
James S.W.1, England (Q) 


British Resin Products, +e. — 
W.1, England (B, G 0. S, 
Y, BB, GG. "HH, Il, Too} 
C.T.L. Div., Studebaker-Packard Corp., 
Cincinnati 15, Ohio (T, DD) 
Calresin Co., Div. of Knudsen Cream- 
ery, Los Angeles 39, Calif. (I, QO, 
T, V, FF, GG, HH, LL, MM, PP) 
Canadian Resins & Chemicals, Div. of 
Shawinigan Chemicals, Ltd., Mont- 


real 2, Que. (LL, MM) 
*Carwin Co., The, North Haven, Conn. 
(O) 

*Cary Chemicals, Inc., New Brunswick, 


i; (LL, MM) 
*Cassella Farbwerke Mainkur, A. G., 
Frankfurt/Main, West Germany 

(Q, HH, QQ) 

Catalin Corp. of America, New York 
Y. (A, Q,T, BB, GG, 90) 

Celanese Chemicals C 0., Div. of Cela- 
nese Th of America, New York 
16, N. (IT) 
*Celanese Plislics Co., Div. of Celanese 
Corp. of America, Newark 2, N. J. 
(V, W, X, Y) 

Chase Chemical Corp., Pittsburgh 1, 
Pa, (0) 


Chemical Coating & Engineering Co., 


Inc., Media, Pa. (I, O) 
Chemical Rmpnpnent Corp., Dan- 
ers, Mas (A, 1) 


#Chemische Werke Hiils, A.G., Marl 
(Kreis Recklinghausen), West Ger- 
many (V, Y, AA, FF, HH, LL, MM) 

*Chemore Corp., New York, N. Y. 

(AA, GG, LL, MM) 

*CIBA Products Corp., Fair Lawn, N. J. 

I 


*Colab Resin Corp., Tewksbury, Mass. 
, GG) 

Colton Chemical Co., Div. of Air Re- 
duction Co., Inc., Cleveland 14, 


Ohio (II, JJ) 
Commercial Resins Corp., St. Paul 2 
Minn, (B, V) 





Indicates Advertiser 
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Connecticut Hard Rubber Co., New 
Haven 10, Conn. (DD) 
Crownoil Chemical Co., Inc., Long 

Island City 1, N. Y. (B 

—— Nitrate Co., Inc., New York hi 


rm My Corp., The, Dayton, eo 
, Vv 

*Devcon Corp., Danvers, Mass. (I, V) 
— & Almy Chemical Co. Div., 
bang Grace & Co., Cambridge 40, 


Mas (FF 
*Diamond Alkali Co., a> age cae 


Ohi (LL MM) 
*Dow “Chemical Co., The, Midland, 
Mich. (A, I, W, x Y. FF, 
PP} 

Dow Corning Corp., Midlvnd, Nesich, 
(DD) 


*xdu Pont, E. I, de Nemours & Co., 
Inc., Wilmington 98, a. 

(A, J, O, R, W, X, Y, J, KK 

*Durez Plastics Div., AS © — 
Corp., North Tonawanda, N. 

D>, K, &..T; V, HH ) 

*Dynamit Nobel Aktiengesellscha aft, 
Troisdorf/KéIn, West wie: 

(E, Q, T, GG) 


*Eastman Chemical Fa Inc., 
Chemical Div., Sub. of Eastman 
Kodak Co., Kingsport, Tenn. (HH) 


“*%Eastman Chemical Products, Inc., 


Plastics Div., Sub. of Eastman Kodak 
Co., Kingsport, Tenn. (W, X, Y, AA) 
Electronic Components Div., Telecom- 
puting Corp., Van Nuys, Calif. (I) 
— & Cuming, Inc., Canton, 
Mas , L, O, V, FF) 
*Enjay Chemical Co., A Div. of Humble 
-. Refining Co., New at 19, 


(AA HH) 

Epoxylite Corp., El Monte, Calif. (1) 
Erie Plastics Co., Inc., Erie, Pa. (A, R, 
W, X, Y, AA. FF, II, Jj, LL, MM) 
—— Chemical Corp., New ror 
LL 

he Farbonfsbethen-Bayer, A.G., Leverku- 
sen, West Germany (B, I, V, DD) 
*Farbwerke Hoechst A.G. (vormals 
Meister Lucius & Briining), Frank- 
furt/Main-Hoechst, West Germany 
(J, Y, AA, Il, JJ, KK, LL, MM, OO) 
Firestone Plastics Co., Pottstown, Pa. 
, R, AA, HH, II, LL, MM) 

*Food Machinery & Chemical Corp., 
rag a & Plastics Div., New 


York 17, 7; (C, H, 1) 
*Frank, J. P., 7 Corp., Brooklyn 
34, 'N. (LL, MM) 


*Freeman Chemical Corp., Port Wash- 
ington, Wis. (A, B, I, O, S, V, FF) 
*Furane Plastics, Inc., Los Angeles 39, 
Calif. (I, K, O) 

’ General Electric Co., Chemical Mate- 
rials Dept., Pittsfield, Mass. (T, U) 
General Electric Co., a es Products 
Dept., Waterford, N. DD) 
General Mills, Inc., Kankakee, Il. (I, 2) 
*General Tire & Rubber Co., The, 
Chemical Div., Akron 9, Ohio (LL) 
Glasflex, Inc., Stirling, N. = (A) 
Glidden *~ The, ‘ere i Ohio 
(A, L, M, O, Q, S, V, CC) 

*xG me, B. F., ‘Chemical Bg Cleve- 
land 15, Ohio 

(O, FF, LL, MM, NN, QQ) 

*Goodyear Tire & Rubber Co., Chemi- 
cal Div., Akron 16, Ohio (V, FF, LL) 
*Grace, W. R., & Co., Polymer Chemi- 
cals Div., Clifton, N. J. (X, Y) 
Great American Plastics Co., Fitch- 
burg, Mass. (LL) 
Halex Corp.; Sub. of The Polymer 
Corp., Reading, Pa. (J, R) 
*Harwick Standard Chemical Co., Akron 
5, Ohio (G, L, M, S, CC, DD) 
Hastings Plastics, Inc., Santa Monica, 
Calif (I, V) 
Hercules Powder Co., Inc., Wilmington 
Del. (B, Y, AA, CC, GG, HH) 


1178 (For complete addresses, see Alphabetical Index, p, 1323) 


Heresite & Chemical Co., Mani 
Wis. 

Hewitt, - B., & Bros., Inc., New ¥; 
N.Y 


13, (GG, Il, 
Hysol Corp., Olean, N. Y. 
* Imperial Chemical Industries, 
Millbank, London S.W.L, En 
(A, B, O, R, S, T, V, X, GG, 




















Industrial Plastic Coating Corp., 
ton, N. J. 
Interchemical Corp., Finishes Div, “F- 
Newark 5, N. J. La 
*Interplastics Corp., New York 22, N, 


eae Resins Corp., Providengs 


edie. Mfg. Co., Wallingford, ae. 
* Jones-Dabney Co., me ee 8, 


os 


Kenrich isechiessbada Ay, 
: 2 
Knoedler Chemical Co., Lenco 


Koppers Co., Inc., Chemicals & 
stuffs Div., Pittsburgh 19, Pa. oo” 
BB, QQ) | 
*Koppers Co., Inc., rate Os its 5 
burgh 19, Pa. Y, FF) 
Koppers Co., Inc., Tar Babee Div 
Pittsburgh. 19, Pa. (T) 
Lakeside Plastics Co., Inc., Os 
Wis. (B, I, S, V, HH, KK, LL 
Lawrence Adhesive & Chemical 


Inc., Lawrence, Mass. 
a ane Chemicals, Inc., Chicago 
Ill. 


, 5, T, HB) 
Lebec Chemical Corp., Para 
Calif. A, E, T, GG, 


Macromol Corp., The, Matawan, N. J. 


*Marblette ik te The, Long I 
City 1, N. (E, L, T) 

*Marbon ‘Chimical Div., Borg-Warer 
Corp., Washington, W. Va. 

Masterglas Div., G — Machine 
Madison 10, Wi 

McCloskey Varnish Co., ae 
















36, Pa. 
*Mesa Plastics Co., Los iy Bet 
Calif. pee 
Metachem Resins Corp., Mereco Prod- 
ucts Div., Cranston 10, x © 
(I, O, 
Minnesota Mining & Mfg. Co., Chi 
cal Div., St. Paul 6, Minn. (J, §, 
Minnesota Mining & Mfg. Co., Irvi 
ton Div., St. Paul 8, Minn. 
Mitchell — Mfg. Corp., New 


(fe, ie A 
*Mobay Chemical Co., ecm 5. 


Bi 


3 


sais 


s¥s 


Mol Rez Div., American Petrochemical 
Corp., Minneapolis 18, Minn. 

B, O, 

he, Sg Co., Plastics Div, ~ 

ringfie , Mass. 

ities (O, T, W, X, FF, LL, MM) 7 

*Muehlstein, H., & Co., Inc., New York ~ 

17, N. Y. 
(A, R, W, X, Y, FF, LL, MM) 
Nalco Chemical Co., Chicago 48, is 


3 


*National Polychemicals, Inc., Wilming- ~ 
ton, Mass. 3 

P, 0, S, T, BB, GG, nf 
*Naugatuck Chemical, Div. of U 
States Rubber Co., Naugatuck, ‘Con : 
(B, L, MM) 

Nave Chemical Co., ‘burt * 4 


‘a. E 
Newport Industries Co., A Div. of 
Heyden Newport Chemical “od 4 
New York 17, N. Y. ( 
*Nichimen Co., Inc., New York, N. Yo" 
(U, W, X, Y, AA, my LL) oe 
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Chemical Co., Plastics Div., N. 
lington, N. J. (O, V) 


oor Products Corp., New You 16, 


Be Chemical C J tan a 
emical Corp., wire” ne 

ve (A, DD, GG) 
Oronite Chemical Co., B.. Prneless 
20, oo (B, V) 
C. J., Co., Linden, . J. (B) 

Pantasote Co., The, Passaic, N. J. (LL) 
Pasley’s Plastic Products, Inc., Atlanta 


18, Ga. (HH, LL) 
Pennsylvania _—_ Industrial Chemical 
Corp., Clairton, Pa. (G, L, M) 


Permacel, New Brunswick, N. J. @)) 
*Philli Chemical Co., corey 


Okla. (Y) 
*Plastic Molders Supply Co., Inc., Fan- 
wood, N. J. (V) 
Plastics by Chapman, Richmond, Calif. 


A) 
pais Engineering Co., Shebor em 
Poly "Resins, Sun Valley, Calif. (I, T) 
vor Corp., The, Molding Resins 

Reading, Fr pe Fi... 
Polymer Corp. of Pa., e, Reading, 
Pa. (F, J, R, U, FF) 
Polypenco, Inc., Reading, Pa. 
(F, J, R, My FF) 
Polyrez Co., Inc., Woodbury, N. J. 
(T, BB 
*Raybestos-Manhattan, Inc., Reinforce 
lastics Dept., Manheim, Pa. 


(A, I, T, DD) 

Red Spot Eeaet & Varnish Co., Inc., 
Evansville 8, Ind. (HH) 
*Reichhold Chemic ‘|— Inc., White 
Plains, N.Y. (A, B, E, 1. 0,Q, §, 


T, V, BB, CC, GG, HH, I, 00) 
Ren Plastics, Inc., Lansin; 9, Mich. (I) 
%Rohm & Haas Co., Phila elphia 5, Pa. 
(A, B, N, Q, S, T, V, BB, GG, 


HH, QQ) 
ons 753 Corp. of America, Hicksville, 
LL 


( MM) 
Ae Resins, Inc., Philadelphia 4, 
Pa. A ¢: FF) 
*Schenectady pa Co., , Schen- 
ectady 1, 7. 
at MO. T V.nE II, KK) 
Scott Bader & Co., Ltd., Northamp- 
tonshire, England (V) 
Shanco Plastics & Chemicals, Inc., 
Tonawanda, N. Y. (S, T, V, FF) 
—— Resins Corp., Springfield 1, 
(Ii, JJ, KK, OO} 
*Shell “Chemical Co., New York 7 
x 
Shell Chemical Co., Ltd., 
W.C.1, England (Y 
Shell International Chemical Co., Ltd., 
London E.C.3, England 


London 


(I, Y, FF, LL) 

Sherwin-Williams Co., The, Pigment, 

Color . Chemical Div., New York 

16, N. (B, HH) 
Solvic S. x. Brussels 5, Belgium 

(LL, MM) 

*Spencer Chemical Co., Kansas City 5, 

Mo. (R, W, X, AA) 


Steelcote Mfg. Co., St. Louis, Mo. (HH) 
_ a. & Co., Inc., New York jaf 
Styrene Products, Ltd., London W.1, 
England (N, FF) 
*Sullivan Varnish Co., Chicago 22, Il. 
(B, S, HH) 
Swift & Co., Hammond, Ind. 
(I, LL, MM, QQ) 
Synco Resins, Inc., Bethel, Conn. 
(S, T, HH, ID 
Synvar Corp., Wilmington 99, Del. 
(T, GG) 
Texas Butadiene re Chemical Corp., 
New York 17, N. (L, FF) 
—T thin ‘Co. " Pawtucket, 
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Union Carbide Chemicals Co., Div. of 
Union Carbide Corp., New York 17, 
Y. 


j 

Unica Carbide ei Silicones Div., 
New York 17, N. (DD) 
*Union Carbide TRE Co., Div. 
of Union Carbide Corp., New York 
¥7,_N.. ¥: (I, T, W, X, ¥, DD, 
FF, KK, LL, MM) 

*Union Carbide Plastics Co., Div. of 
Union Carbide Corp., New York 17, 

N. Y. (L x X, Y, FF, HH, 

L, JJ. KK, LL, MM) 

ier States Cente Co., Chicago & 


*U. R Industrial Chemicals Co., Div. of 
National Distillers & Chemical Corp., 
New York 16, N. XxX 
Valite Div. of Veloatine Sugars, inc., 
New Orleans, La. 
Varcum Chemical Div. of Reichhol 
Chemicals, Inc., Niagara Falls, N ee 
Velsicol Chemical Corp., a ll, 
Ill. FF j 
Vereinigte Chemische Fabri en, “Vien. 
na, Austria (Q, T, GG) 
Whitehouse Plastics Corp., Fort Worth, 


Texas W) 
Wilson Petrolcoke . Carbon Co 
New York 36, N. 
*Witco ea a. Inc., New York 
17, N. (V) 
Witte, john H., & Sons, Resin Div., 
Burlington, lowa (B, . Oo, oe HH) 
hee George, Co., Inc., New York 
¥. (W, X, Y, FF, LL) 
Xylog Rubber Co., Akron 1 , Ohio (FF) 


RESIN-FABRIC BOARDS 
AND BLANKS 
(For Molding or Laminating) 
C.T.L. Div., Studebaker-Packard Corp., 
Cincinnati 15, Ohio 
Cordo Chemical Corp., Norwalk, Conn. 
Polyplastex United, Inc., Union, N. J. 
*Raybestos- Manhattan, Inc., Reinforced 
Plastics Dept., Manheim, Pa. 
Rogers Corp., Rogers, Conn. 


Weyerhaeuser Co., Silvatek Div., Ta- 
coma 1, Wash. 


RUBBER, SYNTHETIC 


Butadiene-Acrylonitrile 
Butadiene-Styrene 
(GR-S) 
Butyl 
Chloroprene 
Chlorosulfonated 
Polyethylene 
Fluororubbers 
Hevea 
Isocyanate 
Polyacrylic Ester 
Polyisobutylene 
Polysulfide 
Polyurethane 
Silicone 


2 > 


mon 


=e xA+-TOm 


American Durafilm Co., Inc., Newton 
Lower Falls, Mass. (F) 
American Hard Rubber Co., Div. of 
Amerace Corp., Butler N. J. 
A, B, C, D, G, J) 
Applied Plastics, Inc., El Segundo, 
Calif. 


(H) 
B. B. Chemical Co., Cambridge 39, 
Mass, (L} 


*Badische Anilin- & Soda-Fabrik AG, 
re am Rhein, West ‘a 


(L 
British "Gok Ltd., London W.1, me 


Chemical Coating & Engineering .Co 
Inc., Media, Pa. , H, L 


*Chemische Werke Hiils, AG.. M 


(Kreis Recklinghausen), West Ger- 


(B) 
Commas Hard Rubber Co., New 
Haven 10, Conn. (M) 


Cooke Color & Chemical Co., Hack- 

ettstown, N. J. (C) 

*Dayco Corp., The, Dayton, ge: 

(A, 'B, , G, L, M) 

eee Industries, Inc., Be ‘Vernon 
Y 


Dow Corning Corp., Midland, Mich. 


*du Pont, E. 1, de Nemours & * 
Inc., Wilmington 98, Del. ‘DE F) 
Emerson & uming, Inc., Canton, 
Mass. i 
*Enjay Chemical Co., A Div. of Hum- 
ble Oi Oil & Refining Co., New York 


Y. (C) 
#Farbonfabriken-Bayer, A.G., Leverku- 
sen, West Germany (A, D, M) 
Firestone Plastics Co., Pottstown, Pa. 


(A, B, 
Firestone Synthetic Rubber & Latex 


Co., Akron 1, Ohio ' (B, G) 
General Electric Co., So ape: Products 
Dept., Waterford, N M) 


*General Tire & bnubber Co., 
Chemical Div., Akron 9, Ohio (B, L) 
*Goodrich, B. F., ” Chemical Co., Cleve- 
land 15, Ohio (A, I) 
Goodrich-Gulf ‘Chemicals, Inc., Cleve- 
land 14, Ohio (B) 
*Goodyear Tire & Rubber Co., Chemi- 
cal Div., Akron 16, Ohio (A, B) 
as Plastics, Inc., Santa Monica 
Haveg Industries, Inc., Taunton Div., 
Taunton, Mass M) 
Heresite & Chemical Co., mi ae 


Wis. 
*Imperial Chemical Industries, Lat 
Millbank, London, S.W.L, En 

(A, B, H, L) 

K B C Industries, Inc., Mey Haven ll, 
Conn. (A, B, C, D, E, F, C) 
Minnesota Mining & Mfg. Co., Chemi- 
cal Div., St. Paul 6, Minn, (F) 
*Mobay Chemical Co., Pittsburgh 5, Pa. 


(H, L) 

*Muehlstein, H., & sg Inc., New — 
17, N. Y. a B, C “8 2 K, L, M 
*Naugatuck Chemical, D: of ‘Uni 

States Rubber Co., Hine. Conn. 

(A, B, L) 

Putnam Chemical Corp., Beacon, N. Y. 
*Raybestos-Manhattan, Inc., Reinfo 

Plastics Dept., Manheim, Pa. (C, M) 

—— Corp. of America, Hickevife, 

Sartomer Resins, Inc., Philadelphia 5 


— Ciented Co., New York * 
Shell a ciniiaaal Chemical Co., Ltd., 


London E.C.3, England (B) 
— Chemical Corp., Trenton we 


mis ‘Carbide 7 ., Silicones Div., 
New York 17, N. Y. 

*Union Carbide ‘International Co., Div. 
of Union Carbide Corp., New York 


17, N. Y. (M) 
United Carbon Co., Inc., =< 
27, W. Va. 


Urethane Corp. of America, Medina 
*Woloch, Sow. Co.,; Inc., New York 


11 (B) 
Xylos Rubber Co., Akron 1, Ohio (A) 
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SHELLAC 


*Clinton Co., The, Chicago 22, Ill. 
nas gt Chemical Co., Providence 3, 


ee Color = a Co., Inc., 
Hollywood 38, Calif. 


VARNISHES, INSULATING 
Adhesive Products Corp., New ’ York 
60, N. Y. 
Ane Plastics Co., Inc., El Segundo, 


Aries Laboratories, Inc., Stamford, 
Conn. 
Barrett Varnish Co., Cicero 50, IIl. 
British Resin Products, Ltd., London 
_ _ W.1, England 
*Carwin Co., The, North Haven, Conn. 
Dennis Chemical Co., St. Louis 3, Mo. 
Dow Corning Corp., Midland, Mich. 
*du Pont, E. I., de Nemours & Co., 
Inc., Wilmington 98, Del. 
Epoxylite Corp., El Monte, Calif. 
wo Plastics, Inc., Los Angeles 39, 


General Electric Co., Stipes Products 
Dept., Waterford, 


Interchemical Corp., Finishes Div., 
Newark 5, N. J. 
ee Plastics Co. . Inc., Oshkosh, 


+Marblote ‘eA .. The, Long Island 
City 1 
Metachem Rae Corp., Mereco Prod- 
ucts Div., Cranston 10, R. I. 
Minnesota Minng & Mfg. Co., Irving- 
ton Div., St. Paul 6, Minn. 
Monroe Sander Corp. The, Leng 
Island City 1, N. 
* National Pelpcheenioal Inc., Wilming- 
P — oy E I Tul 
olyneering nterprises, Inc., ulsa, 
Okl 


a. 
Research Sales, Inc., Suffern, N. Y. 
*Schenectady Me pue Co., Inc., Schen- 
ectady 1, N. Y. 

Sherwin-Williams Co., The, Pigment, 
Color & Chemical Div., ‘New York 
16, N. Y. 

Union Carbide Corp., Silicones Div., 
New York 17, N. Y. 


VARNISHES, LAMINATING 
*Acme Resin Corp., Forest Park, Ill. 





Catalin Com of America, New York : 
> N. : 
Dow Commun Corp., Midland, Mich, 
%du Pont, E. L, de Nemours & Ca, a 
ants Wilmington * _ . 3 
urez Plastics Div ooker Chemical — 
Corp., N. Tonawanda, N. Y. 
Flexcraft Industries, Newark, N. 5 
baie « 9 Plastics, Inc., Los Angeles 29, 3 
Calif E 
General Electric Co., Chemical Mate. 9 
rials Dept., Pittsfield, Mass. 
Glidden Co., The, Cleveland 14, Ohio 
ae & Chemical Co., Manitowoe, 


Labeeide Plastics Co., Inc., Oshkosh, 
Wi 


is. y 
a Chemical Corp., Paramount 
ali et 
Leon Chemical Industries, Inc., War 
ren, Mich. sete a 
Minnesota Mining & Mfg. Co., Irving. 
ton Div., se ig: 6, -— 
Monroe Sander orp., The, 
Island City 1, N. Y. Long ' 
*National Polychemicals, Inc., Wilming- 


ton, Mass. 
Sheboygan, 


*Plastics Engineering Co., 
Wis. 
Research Sales, Inc., Suffern, N. Y, 


we Products Corp. ., New York 60, 


* Allied Chemical Corp., a. & ‘27 
Chemicals Div., New Yor 6, N. 
American-Marietta Co., Seattle ri 


Wash. 
British Resin Products, Ltd., London 
W.1, England 











Glidden Co., The, Choveland 14, Ohio © 


*Schenectady Varnish Co., Inc., Schen- 
Heresite & Chemical Co., Manitowoc, 


ectady 1, N. Y. 
is. Stein, Hall & Co., Inc., New York 17, 

Hysol Corp., Olean, N. Y. N.Y 

*Imperial Chemical Industries, Ltd., 


Union Carbide C orp., Silicones Diy, 
Millbank, London, S.W.1, England 


New York 17, N. Y. 





Foamed Plastics 
and Foaming Agents 











(For list of distributors, see p. 1257) 


*Archer-Daniels-Midland Co., 
apolis 2, Minn. 
Aries Laboratories, 


eo) 


G) 


FOAMED PLASTICS 


Chase Chemical Corp., sees 1, 
>. 
(Expanded, Cellular) o) 


a. ’ 
Inc., stamfori Chemical Coating & Enginceaaay 


















: Conn F, G) Inc., Media, Pa. 
A. Cellulosic Arkon oo Inc., mee, 1, N. J. Chemical & Engineering Associates, 
B. Epoxy (M) Elkton, Md. (F, G, M) 
C. Phenolic Armstrong Cost Ca. Laneases, vig nae eae Corp., E. Prove 
roducts Co., arsaw, ind. ence 
D. Polyester (Unsaturated) —— ) *Chemische Werke Hiils, A.G., slat 
E. Polyethylene Atlas Mineral Products Co., Mertztown, en Recklinghausen), West Cer 
F. Polyurethane (Polyester) Pa. : (F) H, M) 
G. Polyurethane (Polyether) *Atlas Powder Co., Wilmington 99, A Chemtron Fiber Glass S. Gime 
z sa i 
H. Rubbers Axel Plastics Research Laboratories, Colton Chemical Co., Div. of Air Re- 
I. Silicone Brooklyn 22, N. Y. (B, E, F, G, M) duction Co., Inc., Cleveland 1 
J. Styrene (Expandable) B. B. Chemical Co., Cambridge 39, Ohio 
K. Styrene (Expanded) Mass. (F, G Commercial Resins Corp., St. Paul 3 
L U BX Plastics, Ltd., London E.4, Eng- Minn. 
i ree land (J) Crest Chemical Industries 
M. Vinyl *Badische Anilin- & Soda-Fabrik AG, Flushing 54, N. Y. 
Ludwigshafen am Rhein, West Ger- Curtiss, Wright Corp., New oe 7 
Acme Laminating & Plastics Co., Inc., many (J, L) ¥. 

Detroit, Mich. (F, G) ~_— "enador Lumber Corp., New D - R Pilot Plants, Inc., el 
Aircraft Specialties Co., Inc., Hicks- ork 36, N. Y. (A) Conn. 
ville, N. Y. (A, F, G) Bheninsts Rubber Co., Aberdeen, *Dayco Corp., The, Dayton, Ohio 
* Allied ‘Chemical Corp., Plastics & Coal Md. ; B, C) (D, E, F, G, DF 
Chemicals Div., New York 6, N. Y. Bolta Products Div., The General Tire Dennis Chemical Co., St. Louis 3 Me 

(C, D, F, L) we wing = ?~" te gy os a 4 

Ame 4 strom Corp., Milwaukee 4, Wis. (G —s : 
— iy Products Corp., Hew Burnett, Wm. T., & Co., Inc., ae, ae” Chentenl Co., The, va 
more 30, Md. (F, G) < E, J,My 


Carolina Industrial Plastics Div., Essex Dow Corning Corp., Midland, Mich. @ 


Applied Plastics Co., Inc., El Sogunde, 









(G r , D E. F, & Co. New York 1# 
Applied Resins Corp., N. Caldwell, ee a a ee in N.Y. . ; 
N. J. (M) *Carwin Co., The, North Haven, Conn. *Dumont Corp., San Rafael, Calif. 
x Indicates Advertiser (F, G) (B, F, 1, 
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Durez Plastics Div., Hooker Chemical 
. Corp., N. Tonawanda, N. Y. (F) 
*#Dynamit _ Nobel Aktiengesellschaft, 
Troisdorf/Kéln, West Germany (C) 
#Eastman Chemical Products, Inc., Plas- 
tics Div., Sub. of Eastman Kodak 
Co., Kingsport, Tenn. (E) 
Emerson & Cuming, Inc., Canton, 


Mass. (B, ¢ 
Englander Co., Inc., The, Industr 


tics Div., Baltimore 23, Md. 
(F, G) 
*Farbenfabriken-Bayer, A.G., —- 


sen, West Germany (D, 
Federal Industries, Belleville 9, N. 7 


(M) 

Firestone Synthetic Rubber & Latex 
Co., Akron 1, Ohio H) 
Flexible Products Co., 


Foam Products, Inc., 


Marietta, Ga. 
B, M) 

a ee Pa. 
H, M) 

*Freeman Chemical Corp., Port Wash- 
ington, Wis. (F, G) 
*Furane Plastics, Inc., Los Angeles 39, 
Calif. (F) 


General Foam Corp., New York 31, 

N, Y. 
*xGeneral Latex & Chemical 
Cambridge, Mass. (F, G) 
General Plastics Corp., Santa noni 
K 


Calif. 
General Plastics Mfg. Co., 


Tacoma 2, 

Wash. (D, F, G) 
*General Tire & Rubber Co., The, Mar- 
ion, Ind. G 
Gilman Brothers Co., The, Gilman, 


nn. (J, K) 
Glidden Co., The, Cleveland 14, —: 


Glo-Brite Foam Plastic Products, Chi- 


eago 45, Ill. (F, G, J, K) 
rich, B. F., Industrial Products 
Co., Akron 18, Ohio (H, M) 
Hanley Plastics Co., St. Louis 17, Mo. 
(F) 

Hastings Plastics, Inc., Santa Monica, 
Calif. B, C 
Haveg Industries, Inc., Taunton Div., 
Taunton, Mass. (F) 
Hudson Cush-N-Foam Corp., Edge- 
water, N. J. (D, F, G) 
*LC.L, (Hyde) Ltd., Sub. of Imperia 
Chemical Industries, Ltd., Cheshire, 
England (M) 
*Imperial Chemical Industries, Ltd., 
Millbank, London S.W.1, England 
(D, F, G) 

Interchemical Corp., Finishes Div., 
Newark, N. J. (M) 
Isochem Resins Corp., Providence 9, 
I (B, D) 
New Castle, 


Isocyanate Products, Inc., 
Del. G) 


(F, 
Joclin Mfg. Co., Wallingford, Conn. (1) 
Kish Industries, Inc., Lansing 6, Mich. 


(C) 

*Koppers Co., Inc., Plastics Div., Pitts- 
burgh 19, Pa. (J) 

L & P Tool Co., Cincinnati 25, Ohio 
(B, F, G, M) 

Lami-Plast Products Co., Tampa 3, 
Fla. F, G) 


Indicates Advertiser 
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FOAMED PLASTICS AND FOAMING AGENTS 


Laurie Foam Products, Inc., New York 
60, N. Y. 
Lawrence Adhesive & Chemical Co 


Inc., Lawrence, Mass. 


Lawrence Packaging Supply Co., New- 
ark 4, N. - > 
Lebec Chemical Corp., a 


Calif. ( 
Ludlow Plastics, Needham Heights 94, 
Mass. 
Magnolia Plastics, Inc., Chamblee, Ga. 


(B, G) 
car ee | Corp., The, Long lolandl Chey 
Metachen Resins Corp., Mereco Prod- 


ucts Div., Cranston 10, AL @&2e 
Majette Plastics Corp., Long Islan 


City 1, N. Y. (M) 
Micron Chemical Bec: Corp., 
Brooklyn 31, N. M 


( 
wae Rand Mfg. ee New York 


B) 

*Mobay Chemical Co., Pittsburgh @ Pa. 
F, GC 

Mol Rez Div., American Petrochemica 
Corp., Minneapolis 18, Minn.  (F) 
*Mono-Sol Corp., Gary, Ind (M) 
*Muehlstein, H., & Co., Inc., New York 
17, N. Y. (G, H, K, M) 
*Naugatuck Chemical, Div. of United 
States Rubber Co., Naugatuck, Conn. 

(F, G, H, M) 


New England Tape Co., Hudson, Mass. 
M 


Newport Plastics Corp., Newport, pas 
*Nopco Chemical Co., Plastics Div., N. 
rlington, N. J. (F, G) 

Olin Mathieson Chemical Corp., Balti- 
more 3, Md. (G) 
Paramount Foam _ Industries, Lodi, 
N. J. (F, G) 
Pelron Corp., Lyons, IIl. (F, G) 


Pittsburgh Pl: ate a Co., Paint Div., 

Pittsburgh 22, Pa. (D) 
Plastomer oe "Detroit 4, Mich. (F, G 
Poly Resins, Sun Valley, Calif. 


(B, C, F, M) 

Polykote, Inc., Cleveland 3, Ohio "(M) 
*Reichhold Chemicals, Inc., White 
Plains, N. Y. (F) 
Reynolds Chemical Products Co., 


Whitmore Lake, Mich. (F, G, M) 
Rezolin, Inc., Santa Monica, Calif. (C) 
Robinson Foams, Ltd., Toronto, Ont. 

fF. G) 
Robinson Moulded Products, Ltd., To- 
ronto, Ont. A 


) 
“as Corp. of America, mS 
Y. 


( 
Sheli International Chemical Co., Ltd., 
London E.C.3, England d K) 
Sheller Mfg. Corp., Portland, : 


Sherwin-Williams Co., The, pamtet 
Color & Chemical Div., ‘New York 


16 N.Y. (G) 
*Stanley Chemical Co., The, East Ber- 
lin, Conn. M 


(M) 

Stauffer Chemical Co., Molded Prod- 
ucts Div., Los Angeles 23, Calif. (K) 
Sterling Alderfer Co., Akron 13, Ohio 


(F, G) 
Styrene Products, Ltd., London W.1, 
England J, K 


eS Co., NT of Amerace wl 
Technical Tape Lorn, . New R 


Thiokol Chemical Corp., Teme 


Thombert, Inc., Newton, lowa ef 
Ultra Plastics, Inc., Philadel: delphia 30, 
Pa. (F, G) 
*Union Carbide re nags ip Co., Div. 
of Union Carbide Co Pag York 
17, N. Y. (C, "E, F , G, bs 
*Union Carbide Plastics Co., Div. 
_ Carbide Corp., New ae fr 


Y (C, E, M) 
Union Carbide Plastics Co., Div. 
Union Carbide Corp., Newark 3 


*United’ Cork Companies, Kearny, N. 4 
a Corp. of America, Media, 
1 a 
Vanguard Products, Newark 8 
J 
Vereinigte Chemische Fabriken, Vien- 
na, Austria 
Vinyl Corp. of America, Dayton, wr 
iad So Co., Inc., New York 
Woodall Industries, Inc., Detroit 34, 


Mich. (G, K) 
Worcester Moulded Plastics oS 


Inc., 


Worcester 8, Mass. 


FOAMING AGENTS 


Allied Chemical Corp., Cops Chem- 
ical Div., New York 6, 
as Alcolac Corp., Seibtanose 26, 


Axel Plastics a Laboratories, 


Brooklyn 22, 
oy Chemical Co., Pittsburgh 37, 


a 6 Chemical Corp., Pittsburgh 1, 


a. 
Dow Corning Corp., Midland, Mich. 
*du Pont, E. L, de Nemours & Co., 
Inc., Wilmington 98, Del. 
*Farbenfabriken-Bayer, A.G., Leverku- 
sen, West Germany 
Atiarwick 8 Standard Chemical Co., Akron 
Hastings "Plastics, Inc., Santa Monica, 


Rey Process Corp., Philadelphia 2, 


a. 
*Imperial Chemical Industries, Ltd., 
Millbank, London S.W.1, En 
Jefferson Chemical Co., Houston 2, 
Texas 
*Mobay Chemical Co., Pittsburgh 5, Pa. 
Nalco Chemical Co., Chicago 48, Ill. 
* Naugatuck Chemical, Div. of United 
States Rubber Co., ‘Naugatuck, ae 
Sherwin-Williams Co., The, Pigmen 
Color & Chemical Div. ~ ‘New evork 
16, N. Y. 
Union Carbide Corp., Silicones Div., 
Swift & Co., Chicago 9, Ill. 
New York oe Re 
United Progress, Inc., Albany 5, N. Y. 
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Chemicals and Additives 








ANTI-OXIDANTS 


* Allied Chemical Corp., National Ani- 
line Div., New York 6, N. Y. 
*American Cyanamid Co., Organic 
Chemicals Div., 5 cpa Dept., 
Bound Brook, 
Catalin Corp. of yt New York 
bi 


16, , 
*du Pont, E. L., de Nemours & Co., 
Inc., Wilmington 98, Del. 
*Eastman Chemical Products, Inc., 
Chemical Div., Sub. of Eastman 
Kodak Co., Kingsport, Tenn. 
Hercules Powder Co., Inc., Wilmington 


99, Del. 
*Imperial Chemical Industries, Ltd., 
Millbank, London S.W.1, England 
Koppers Co., Inc., Tar Products Div., 
Pittsburgh 19, Pa. 

*Krieger Color & Chemical Co., Inc., 
Hollywood 38, Calif. 

*McKesson & Robbins, Inc., Chemical 
Dept., New York 17, N. Y. 

Miles Chemical Co., Div. of Miles 
Laboratories, Inc., Clifton, N. J. 
Monsanto Chemical Co., Organic 
Chemicals Div., St. Louis 66, Mo. 
National Lead Co., New York 6, N. Y. 
Neville Chemical Co., Pittsburgh 25, 

P 


a. 

pet Ppecete Corp., New York 16, 

*Shell Chemical Co., New York 20, 
N. Y. 


ANTISTATIC AGENTS 


(See Destaticizers) 


ANTI-TACK AGENTS 
Adhesive Products Corp., New York 
N. Y. 


60, 

Alframine Corp., Paterson 4, N. J 

Axel Plastics Research Laboratories, 
Brooklyn 22, N. Y. 

Bios Laboratories, Inc., New York 23, 


N. Y. . 
*Deutsche Advance Produktion GmbH, 
Bensheim, West Germany 
*Geigy Industrial Chemicals, Yonkers, 
N. Y 


*Imperial Chemical Industries; Ltd., 
Millbank, London S.W.1, England 
Mallinckrodt Chemical Works, St. 

Louis 7, Mo. 
Merix Chemical Co., Chicago 49, IIl. 
Swift & Co., Chicago 9, Ill. 
Swift & Co., Hammond, Ind. 


BACTERIOSTATS 
Alframine Corp., Paterson 4, N. p: 
*Badische Anilin- & Soda-Fabrik ACG, 

Ludwigshafen am Rhein, West Ger- 
many 

Bex Sales, Inc., Dept. MPD, New York 
10, N. Y. 

Bios Laboratories, Inc., New York 23, 

Commercial Solvents Corp., New York, 


N. 
*Dow Piietied Co., The, Midland, 


Mich. 
#Farbenfabriken- Bayer, A.G., Leverku- 
sen, West Germany 


kIndicates Advertiser 
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*Fine Organics, Inc., Lodi, N. J. 
sGagy Industrial Chemicals, Yonkers, 
Y 


Geigy, ‘J. R., S.A., Basle 16, Switzer- 


an 
*Krieger Color & Chemical Co., Inc., 
Hollywood 38, Calif. 

Monsanto Chemical Co., Organic 
Chemicals Div., St. Louis 66, Mo. 
Nalco Chemical Co., Chicago 48, IIl. 
*Nuodex Products Co., Div. of Heyden 
Newport Chemical ‘Corp., Elizabeth, 

N. J. 


CATALYSTS AND PROMOTERS 
A. Peroxides 
B. Organo Bases 
C. Organo Metallics 
D. Miscellaneous 


* Advance Solvents & Chemical, Div. of 
Carlisle Chemical Works, Inc., New 
Brunswick, N. J. (C) 

Allied Chemical Corp.., ornate Chem- 


ical Div., New York 6, N. (D) 
* Allied agg Corp., tational Ani- 
line D New York 6, N. Y. (B) 


* Allied Chevnieal Corp., Plastics & Se 
Chemicals Div., New York 6, N. Y. 
AD 

American Alcolac Corp., Baltimore 26, 
Md. (B) 
Amuetiees Alkyd Industries, Carlstadt, 


1. A 
kBadische Anilin- & Soda-Fabrik AG, 
Ludwigshafen am Rhein, West Ger- 
many (A, D) 
Baker, J. T., Chemical Co., Phillips- 
burg, N. J. D 
Becco Chemical Div., Food Machinery 
& Chemical Corp., Buffalo 7, N. Y. 


(A 
Bios Laboratories, Inc., New York 23, 


(A 
Cadet Chemical Corp., Burt 1, N. Y. 


(A) 
*Cadillac Plastic & Chemical Co., De- 
troit 3, Mich. (A) 


*Carwin Co., The, North Haven, Conn. 
B 


Chase Chemical Corp., Pittsburgh 1, 
Pa. C,D 
Chemical Development Corp., Dan- 
vers, Mass. (A, D) 


*CIBA Products Corp., Fair Lawn, N. J. 


(D) 

*Deutsche Advance Produktion GmbH, 
Bensheim, West Germany (A) 
*Devcon Corp., Danvers, Mass. (D) 
*Dow Chemical Co., The, Midland, 
Mich. (D) 
*du Pont, E. I, de Nemours & Co., 
Inc., Wilmington 98, Del. (A) 
*Durez Plastics Div., Hooker Chemical 
Corp., N. Tonawanda, N. Y. (D) 
Eagle-Picher Co., The, Cincinnati 1, 
Ohio A 
Emerson & Cuming, Inc., Canton, 
Mass. (A, D) 
Erickson, Wallace A., & Co., Chicago 
10, Il. (A) 


Ferro Chemical Corp., Div. of Ferro 
Corp., Bedford, Ohio D 
*Furane Plastics, Inc., Los Angeles 39, 
Calif. (D 


(For complete addresses, see Alphabetical Index, p. 1323). 


(For list of distributors, see p. 1257) 





Garan Chemical Corp., Gardena, Calif 


General Mills, Inc., Kankakee, Il], 

*Harwick Standard Chemical Co., i 
5, Ohio 

Hastings Plastics, Inc., Santa M 
Calif. 

Henley & Co., Inc., New York, N. ¥ 

Hercules Powder Co., Inc., Wi 
ton 99, Del. 

Houdry Process Corp., Philadelphia 


Pa. > 
Isochem Resins Corp., Providence 
R 


i 
Jefferson Chemical Co., Houston 
Texas 
*Jones-Dabney Co., Louisville 8, K 
Kish Industries, Inc., Lansing 6, ‘i 


Koppers Co., Inc., Chemicals af ‘oy 
stuffs Div., Pittsburgh 19, Pa. @) 
*Krieger Color & Chemical Co., 
Hollywood 38, Calif. 
—— Chemical Corp., Car 


ae Adhesive & Chemic 
Lawrence, Mass. 
Lebee' Chemical Corp., Paramount, 
ali 
*Lucidol Div., Wallace & Tiernan, Inc, 
Buffalo 5, N. Y. ( 
Magnolia Plastics, Inc., Chamblee, Ga 


McGean Chemical Co., The, Cleve 
15, Ohio 
*McKesson & Robbins, Inc., Chemical 
Dept., New York, N. Y. (A, D) 
Merck Marine Magnesium Div., Merck 
& Co., Inc., Rahway, N. J. (D) 
*Metal & Thermit Corp., Rahway, N. J. 


Miles Chemical Co., Clifton, N. J. (B, 
Nalco Chemical Co., Chicago, Ill, (D) 
* Naugatuck Chemical, Div. of U. S. Rub 
ber Co., Naugatuck, Conn. 
*Nuodex Products Co., Div. of H 
 .om Chemical Corp., Eliza 


*Omni Products Corp., New York’ 
N. Y. 

Pennsalt Chemicals Corp., Philadelphia 
2, P 


a. 
*Plastic Molders Supply Co., Inc., Fan 
N. J. (A) 


wo 
Polyneering Enterprises, Inc., To 
Okla. 
*Reichhold Chemicals, Inc., White 
Plains, N. Y. (A, D) 


* Roussel Corp., New York 17, N. Y. (D) 
Scott Bader & Co., Ltd., » Northaaa 
shire, England 
*Shell Chemical Co., New York, N. Y. (A) 
Specialty Che micals Div., Reichh 
Chemicals, Inc., Austin, Texas (A) 
Technicraft Co., Boston 34, Mass. (A) 
Thalco, Los Angeles 22, Calif. (A) 
Thaagem Chemical Co., Pawtuc 
R 
Union Carbide Chemicals Co., Div. of 
Union Carbide Corp., New Yor 17 
N. Y. D) 
Union Carbide et aes, Die 


New York, N. Y ( 
U. S. Peroxy gen Corp., Richm 
Calif. ( 

Verona-Pharma Chemical Corp., Uni} 
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CHEMICALS 
Acids, Mineral 
Acids and Anhydrides, 
Monobasic Organic 
Acids and Anhydrides, 
Polybasic 
Alcohols, Aliphatic 
Aldehydes and Ketones 


Alkalies 
(See also Ammonia) 


>> 


mmo nn 


Amines 

Ammonia 

Catalysts (See above) 

Ethers, Esters, Alkyl, 
and Ary! Halides 

Fatty Acid Derivatives 
(Including Stearates) 

Hydrocarbons, Aliphatic 

Hydrocarbons, Aromatic 

Isocyanates 

Phenols (Aromatic 
Alcohols) 

O. Urea 


xO 


— 
. 


~ 


ZE=erxn 


*Advance Solvents & Chemical, Div. of 
Carlisle Chemical Works, Inc., New 
Brunswick, N. J. (I, J) 

Allied Chemical Corp., General Chem- 
ical Div., New York 6, N. Y. (A) 

*Allied Chemical Corp., National Ani- 

line Div., New York, N. Y. (C, G, M) 
Allied Chemical Corp., Nitrogen Div., 
New York 6, N. Y. (D, E, F, G, H, O) 

*Allied Chemical Comp. oe a & Sa 

Chemicals Div., New York 6 . ¢ 
ABCEOHEM NG 

*kAmerican Cyanamid Co., Plastics and 

Resins Div., New York 20, N. Y. (C) 

American Resin Corp., Chicago 13, IIl. 
(A, G) 

Amoco Chemicals Corp., Chicago 80, 
Ill. ca be 

*Antara Chemicals, A Sales Div. of 

General Aniline & Film Corp., New 

York 14, N. Y. (A, N) 


*Archer-Daniels-Midland Co., Minne- 
apolis 2, Minn. (B, D, G, J, K) 
< _Laboratories, Inc., Stamford, 
Cc, G 


#Badische Anilin- & Soda-Fabrik "AG, 
—_—— am Rhein, West Ger- 


mA, B, C, D, E, F, G, H, I, J, 0) 
“ss Castor Oil Co., The, Bayonne, 


J. (J) 

aa J. T., Chemical Co., —. 
burg, N. J. 

~ poeation, Inc., New York 3 


(A, B, C, D, E, F, G, H, I, J, K, L) 
*Carwin Co., The, North Haven, Conn. 
(G, M) 

Celanese Chemicals Co., Div. of Cela- 
nese “4 of America, New York 


16, N. (E) 
Chemical Coating & Engineering Co., 
Inc., Media, Pa. (M) 


*Chemische Werke Hiils, A.G., Marl 
(Kreis Recklinghausen), West Ger- 


many (B, C, E.G, L Lk 
Clinton Corn anaes Co., Clinton, 
lowa (B) 


Pemmnercial Solvents Corp., New York, 
N. Y. D, E, G, H, J, K) 
Darling & Co., Chicago, Illinois (B, J) 
naevies Nitrate Co., Inc., New York, 
N. Y. (F, M, Oo) 
*Deecy Products Co., Cambridge 42, 
__Mass. 


Plndicates Advertiser 


*Deutsche Advance Produktion GmbH, 
Bensheim, West Germany (I, J) 
*Diamond Alkali Co., ar ty ise 14, 
Ohio (A, C, E, F, I, N) 
*Dow Chemical Co., "The, Midland, 
Mich. (A, B, F, G, iL, K, L, N) 
Drew, E. F., & Co., Inc., New York 
10, N. Y. (I) 
*du Pont, E. L, de Nemours & Co., 


Inc., Veiner’: 98, Del. (A, BC. 

D, E, 1, J, L, M, O) 

*Dytex Chemical oo 0., ” Providence 3, 
R. L (A, B, c D, E, F, G, H, 

, K, L, N, O) 

*Eastman Chemical Products, Inc., 


Chemical Div., Sub. of Eastman Ko- 
dak Co., Kingsport, Tenn. 
B, D, E, G, D) 
Electronic Components Div., Telecom- 
puting Corp., Van Nuys, Calif. 
(B, C, G) 
*Emery Industries, Inc., Cincinnati 2, 
Ohio B. C, 
*Enjay Chemical Co., A Div. of Hum- 
ble Oil & Refining Co., New York 
19, N. Y. (D, E, D 
*Farbenfabriken-Bayer, A.G., Leverku- 
sen, West Germany (B, C, G, I, M) 
*Farbwerke Hoechst A.G. (vormals Meis- 
ter Lucius & Briining), Frankfurt/ 
Main-Hoechst, West —— 
= a ey 


(A, 
Fiber Chemical Corp., Cliffwrocd, N 


) 
*Food Machinery & Chemical Corp., 
Chemicals & Plastics Div., New York 

ae es 


( 

Foremost Food & Chemical Co., gi 
Dorado Div., Oakland, Calif. (B, L J) 

General Mills, ‘Inc., Kankakee, I Ill 


Grace, W. & Co., Hatco chenicdl 
Div., Fords N. J. (B, I, J) 
Greensboro Sales Dept., Chas. Pfizer & 
Co., Inc., Greensboro, N. C., (J) 
Gulf ‘Oil Corp., Petrochemical Sales 
Office, New York 17, N. Y. (D, K, L) 
Hall, C. P., Co., The, Akron 8, Ohio 


(I, J) 

*Harchem Div., Wallace & Tiernan, 
Inc., Belleville 9, N. J. 0} 
*Harshaw Chemical Co., The; Clevelanc 
6, Ohio (J) 

* Harwick Standard Chemical Co., ag 
Ohio (G, J. L) 
Hastings Plastics, Inc., Santa Paden 
Calif. (B, C, E, CG, BH, L) 
Hercules Powder Co., Inc., Wilmington 
99, Del. B, D, E, G, J, N 
Hooker Chemical Corp., Chemica 


Div., Niagara Fall, N. Y. (A, C, N) 
Houdry Process Corp., Philadelphia 2, 
Pe : G 


a. 
*Imperial Chemical Industries, Ltd., 
Millbank, London, $.W.1, England 
(A, D, E, F, G, H, I, K, L, M, N) 
Isochem Resins Corp., Providence 9, 
G 


R. L. (G 
Jefferson Chemical Co., Houston 2, 
Texas (D, F, G, I, N) 
Kar. Meat Chemicals, Inc., Fw York 
E, 1) 

Kenrich Petrochemicals Inc., Maspeth 


(L) 
Kessler Chemical Co., Inc., Philadel- 
phia 35, Pa, (I, J) 
am Chemical Corp., ica 5, 
J) 
Koppers Co., Inc., Chemicals & By 
stuffs Div. . Pittsburgh 19, Pa. (J, L) 
Koppers Co., Inc., Tar Products Div., 
Pittsburgh. 19, Pa. (B, L, N) 
*Krieger Color & Chemical Co., Inc., 
sane? Xs © 38, Calif. 
(A, B, C, D, E,G, I, J, K, L) 


Mallinckrodt Chemical Works, St. 
Louis 7, Mo. (J) 
McGean Chemical Co., The, Cleveland 
15, Ohio ) 


CHEMICALS AND ADDITIVES 


*McKesson & Robbins, Inc., Chemical 
Dept., New York, N. Y. (A, B, D, E, 


G, H, I, J, 0} 

Metachem Resins Corp., Mereco Prod- 
ucts Div., Cranston, R. I. Ae C, G) 
Miles Chemical Co., Clifton, N Mg ry 


( 
Minnesota Mining & Mfg. Co., Chem- 
ical Div., St. Paul 6, Minn. (A) 
*Mobay Chemical Co., Pittsburgh 5, Pa. 


(M) 
Monsanto Chemical Co., Organic 
Chemicals Div., St. Low a Mo. 


(A, B, C, F G, i, N) 
Nalco Chemical Co., Chicago 48, Il. 


J 

* Naugatuck Chemical, Div. of U. S. Rub- 
ber Co., Naugatuck, Conn. (M) 
— Chemical Co., ers * 


(E, 
Nopco Chemical Co., Newark, N. J. (J) 
Olin Mathieson Chemical Corp., Balti- 
more 3, Md. (A, F, H, L K, O) 
me Chemical Corp., Jersey City 2, 
Oronite Chemical Co., San eg 
20, Calif. at N) 
Pennsalt Chemicals ae P adelphia 


2, Pa. (A, D, F, G, H, I, K 
Pennsylvania Industrial’ ‘Chemica 
Corp., Clairton, Pa. (K, L) 


Petro-Tex Chemical Corp., Houston 1, 
Texas (K) 

Philadelphia Quartz Co., Philadelphia 
, Pa. 

ee Chemical Co., Newark 5, 

Pittsburgh Chemical Co., Pittsburgh 


9, Pa. ° N) 
*Quaker Oats Co., The, Chemicals Div. - 
Chicago 54, Ill. 
*Reichhold Chemicals, ae 
Plains, N. Y. (A, C, D, E, J, N) 
*Rohm & Haas Co., Phiiadelehie 's, Pa. 


B. D, G) 
*Roussel Corp., New York 17, Y. (G) 
ae a Corp. of America, "Hickeville 


(I, J) 
shel "Taiseil Co., New York of 
4 (E, Oo) 
Sates Fegeebaniels, Inc., New York 
, N. L) 
Slomons oan Inc., Long Is- 
land City 1, N. I 
Sun Oil Co., Philadelphia 3, Pa. 
(H, K, U) 
Swift & Co., Chicago 9, Ill. 
Swift & Co., Hammond, Ind. ad’ )) 
*Synthetic Products Co., Cleveland 12, 
Ohio (J) 
Tennessee Corp., Atlanta 9, Ga. (A) 
Tennessee Products & Chemical Corp., 
Nashville, Tenn. (A, B, D, E, I, L) 
Union Carbide Chemicals Co., Div. of 
Union Carbide Corp., New a 17, 
N. Y. @, D, Ef. L, N) 
*Union Carbide International Co., Div. 
of Union Carbide Corp., New York 
17, MY. B, C, D, E, G, I, N) 
*Union Carbide Olefins Co., Div. of 
Union Carbide Corp., New York is 
N. 


Y. 

*U. S. Industrial Chemicals Co., Div. 
of National Distillers & Chemical 
Corp., New York 16, N. Y. 

A, D, E, F, H, I, K) 

Velsicol Chemical Corp., Chicago 11, 
Ill (L) 


Victor Chemical Works, Div. of Stauffer 
Chemical Co., Chicago 6, Ill. (A, B,C) 
*Whittaker, Clark & Daniels, Inc., New 
York 7, N. Y. () 
*Wilson-Martin, Div. of Wilson & Co., 
Inc., Philadelphia 48, Pa. ti) 
*Witco. — Co., Inc., New York 
17, N. (Cc, I, J) 
Wyeast | Chemical Corp., Wyandotte, 
Mich. i , G,! 
Wye Industries, Boston 27, Mass. (J) 
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CHEMICALS AND ADDITIVES 


COLORS AND COLORANTS 


A. Color Dispersions in 
Resins and Plasticizers 
(e.g., Masterbatches, 
Gel Coats, etc.) 


B. Dry Colorants 

C. Dyes 

D. Fluorescent Pigments, Inks, 

Paints 

E. Hot-Stamping Media 
F. Inks 
G. Paints 

H. Pearl Essences 

Il. Pigments, Inorganic 
J. Pigments, Luminescent 
K. Pigments, Metallic 

L. Pigments, Organic 


*Acheson Dispersed Pigments Co., Unit 
y ee Industries, Philadelphia 


Adthiral Roll Leaf, Hackensack, N. 7 
(E) 

All Purpose Roll Leaf Corp., Paramus, 
N. E 


J. (E) 

* Allied Chemical Corp., National Ani- 
line Div., New York 6, N. Y. (C) 
Allied Chemical Corp., National Ani- 
line ba Harmon Colors, Haw- 
thorne, N. J. (A, L) 
Allied ( Chemical Corp., Plastics & Coal 
Chemicals Div., New York, N. Y. (C) 
Alpha Chemical & Plastics Corp., 


ewark 5, (Aj 
Aluminum Nee of Ame rica, Pittsburgh 
19, Pa. (K) 


*American Cyanamid Co., Organic 
Chemicals Div., Dyes Dept., Bound 
Brook, N. J. (C) 
American Cyanamid Co., Pigments 
Div., Bound Brook, N. | (I,. L) 
American Lacquer Solvents’ Co., 
Phoenixville, Pa. (A, F, G) 
*American Molding Powder & Chemi- 
cal Corp., Brooklyn 6, N. Y. (A) 
Ansbacher-Siegle comp. .. Rosebank 5, 
Staten Island, N. (A, F, L) 
Applied Plastics Co., Re El Se gundo, 
Calif. (A) 

* Argenta Products Co., Jersey om. + J. 


L) 
*Argus Chemical Corp., Brooklyn 31, 
N. Y. (K) 
Aries Laboratories, Inc., Stamford, 
Conn. (F) 
*Badische Anilin- & Soda-Fabrik AG, 
—e am Rhein, West Ger- 
(A, C, J, K, L) 
*Bee ‘Chemical Co., Lansing, Ill. (G, H) 
Bios Laboratories, Inc., New York 23, 
ms. 4.08. F, G, H, I, J, K, L) 
*Blane Corp., The, Canton, Mass. (A) 
*Cabot, Godfrey L., Inc., Boston 19, 
( 


Mass. I 
Carbic-Hoechst Corp., Pigment Div., 
Mountainside, N. J. (L) 
Carbon Dispersions, Inc., Newark 12, 


g4 (A) 
Cannella Farbwerke Mainkur, A.G., 
Frankfurt/Main, West Germany 

(C, L) 

Century Dispersions, Inc., Detroit 38, 
Mich. (A 
Chemical Industries, Unit of E. F. 
Van Winkle Co., Pasadena, Calif. 


(A) 

Chemplasco, Inc., Cincinnati 22, Ohio 
(A, 1) 

*CIBA Co., Inc., Pigments Div., Fair 
Lawn, N. J. (A, C, L) 
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Yonn. 
. ®Farbenfabriken-Bayer, A.G.,  Lever- 
(I) 


*Claremont — Dispersion Corp., 

Roslyn Heights, N. Y. (A, F, H, J, K) 

Coleriae Industrial Dyers, New York 
# 


(C) 
*Colunbian Carbon Co., New es 17, 


A, I) 

Ganaiead Resins Corp., St. Paul , & 
Minn. (A) 
Crescent Bronze Powder Co., Chicago 
10, Ill. (H, K) 
Custom Chemicals Co., Inc., E. Ruther- 
ford, N. J. (A, F) 


Davis, Frank D., Co., Nixon, N. J. (A, I) 
Doggett, Stanley, Inc., ne York 13, 
Y. 


N. eR ek 
*Dow Chemical Co., the "Midle and, 
Mich. (C, L) 
*Drakenfeld, . F., & Co., Inc., New 
York 7, N. (I) 


*du Pont, E. L. of Nemours & Co., Inc., 
Wilmington 98, _ , 
a; ©, Gk Eb) 
*Dytex Chemical Co., ” Providence 3, 
R. » 
Eagle-Picher Co., The, Cincinnati 1, 
Ohio 4 
Electronic Components, Div., Telecom- 
puting Corp., Van Nuys, Calif. (A) 
*English Mica Co., The, Stamford, 
(1 


kusen, West Germany 

*Farbwerke Hoechst AG. (vormals 
Meister Lucius & Briining), Frank- 
furt/Main-Hoechst, West Germany 


(L) 
Farrington Texol Corp., Walpole, Mass. 


(A) 

*Ferro Corp., Color Div., Cleveland 5, 
Ohio (A, B, C, I, K, L) 
Filo Color & Chemical Corp., New 
York 17, N. Y. MQ &. ia 
Garan Chemical Corp., G ardena, Calif. 
(A, C, F, G) 

Geigy, J. R., S.A., Basle 16, Switzer- 
land (L) 


General Color Co., Inc., Newark 5, 
‘ ( 


N. J. 1) 
General Dyestuff Co., A Sales Div. of 
General Aniline & Film Corp. “¢ New 
York 14, N. Y. (A, L) 
General Printing Ink Co., Div. s ‘Sun 
Chemical Corp., New York 17, N. Y. 

(F) 

*Gering Plastics, Div. of Studebaker- 
Packard Corp., Kenilworth, N. J. 

(A, B) 

Glidden Co., The, Cleveland 14, Ohio 
(A, G) 

*Glidden Co., The, Chemicals-Pigments- 
Metals Div., Baltimore 26, Md. (I) 
Hall, C. P., Co., The (A, I) 
*H: ?¢ aw Chemical Co., The, Cleveland 


Ohio (B, C, I, L) 

*H: eae Standard Chemic: a Co., Ak- 
ron 5, Ohio (A, I, K, L) 
Hastings Plastics, Inc., Santa. Monica, 
Calif. (A, I, K) 


Henley & Co., Inc., New York 17, 
N. Y (C) 


Hilton-Davis Chemical Co. Div., The, 
Cincinnati 13, Ohio (A, C, I, L) 
*Hommel, O., Co., Pittsburgh 30, Pa. 


(I, K) 

Hummel Chemical Co., Inc., New York 
6, N. Y. (K) 
Hysol Corp., Olean, N. Y. (A) 


*Imperial Chemical Industries, Ltd., 
Millbank, London S.W.1, England 
ce t &. lo 

Imperial Color Chemical & Paper 
Corp., ws ease Color Div., Glens 
Falls, N. Y. (A, I, J, L) 


Interchemical Corp., Color & Chemi- 
cals Div., Hawthorne, N. J. (A, C, L) 
Interchemical Corp., Finishes Div., 
Newark, N. J. (A, F, G) 
Isochem Resins Corp., Providence 9, 
R. L. (A, F, G) 


(For complete addresses, see Alphabetical Index, p. 1323) 







*Kassel Export Co., Englewood, N, J. 
ae epeatam, Inc., “a 


78, 

*Ke a Color & Chemical Co., 
a FT Harshaw Chemical Gy 
a Ky. 

<hee Machine Co., Hollywout? 
valif. 

Kleestron, Ltd., London, England 
Kohnstamm, H., & Co., Ine., 
York 13, N. Y. (B, C 
Koppers Co., Inc., Chemicals & 
stuffs Div., Pittsburgh 19, Pa. (C, 

*Krieger Color & Chemical Co., Inc, 
Hollywood 38, Calif. 

(A, C, F, GC, H, f d RS L) 
Lakeside Plastics Co., Inc., 


seKe 


f 


— 
£& 


> 


a 


18. re . G 
Landers-Segal Color Co., Brookiya 31, 
N. Y LL 


N. Y. 
wease Chemicals, Inc., Chie ré « 
Liquid Nitrogen Processing Com 
Chester, Pa. ral 
McGean Chemical Co., The, Cleve 
15, Ohio () 
*Mearl Corp., The, New York Ww N. Y. 
L 
Metachem Resins Corp., aes co oo Be 
ucts Div., Cranston 10, R. L. (A, F/G 
Metals Disintegrating Co., Div. 
American-Marietta Co., Elizabeth B, 
N 


N. J. 

Minnesota Mining & Mfg. Co., Chew 
cal Div., St. Paul 6, Minn. al 

Mol Rez Div., American Petrochemi 
Corp., Minneapolis 18, Minn. {A} 

Monroe Sander Ba a The, Long Is- 


land City 1, = (A, G) 
N: ation: ul L #2 ‘& Paint Co., + Chicagy 
21, Il. 


National Lead Co., N. Y. 6, N. Y. ( 
New Jersey Zinc Co., The, New York 
38, N. Y. (I, 
Palmer, Homer W., & Co., Chicago 


22, tll. (F, I, J, K, ) 
Pasley’ s Plastic Products, Inc., Atlanta 
18. Ga (A.C, F.G,LJ,K,U 
Passaic Color & Chemical Co., Pas- 
saic, N. J. (C) 


*Patent Chemicals, Inc., Paterson 4 
N 


N. J. 
Pennsylvania Color & Chemical Co. 
Doylestown, Pa. 
Pigment Dispersions, Inc., Rowe 6 
Pittsburgh Chemical Co., Pittsburgh 
19, Pa. L 
Plasteel Corp., Inkster, Mich. (C, 
*Plastic Molders Supply Co., Inc., Fan- 
wood Ne (A _B,H.LJ.K,.D 
Plastic Molding Powders, Inc., Brook- 
lyn 23, N. Y. (A) 
*Plastics Color Co., Inc., Chatham, N. J. 
(A, B, C, H, I, J, K, L) 
Polymer Corp., The, Whirlclad Div. 
Reading, Pa. (A) 
Polymer Dispersions, Inc., Fairport 
Harbor, Ohio (A) 
Premier Thermo Plastics Co., jefe 


town, Ky. 
Putnam Chemic al Corp., Beacon, N. bs 
R. A. Chemical Corp., Brook yn ‘10, 
N. Y A,G 


. 


Red Spot Paint & Varnish Co., Inc. 
Evansville 8, Ind. (C, F,G, H, K, L) 
Reed Plastics Corp., Worcester 8, Mass, 


*Reichhold Chemicals, Inc., 

Plains, N. (D 
Rhode Isl: . Laboratories, Inc., West 
Warwick, (L 
Rhodia, Inc., 5 York 22, N. Y. _ ¢ 

*Riverdale Color Co., Inc., Newark 
N, (B.C, LJ,KL 

*Rona Pearl Corp., Div. of Rona Lab- 
oratories, Inc., Bayonne, N. 


J. 
(A, F, H,  K. 











n Chemical & Pigment Corp., 
Pilices 12, Il. (I, J 
Sandoz, Inc., New York 13, N. Y. (C, L) 
— Resins, Inc., Philadephia 4 


Swartz Chemical Co., Inc., Long Is- 
land City 1, N. Y. (A, C, G, 1, K, L) 
Scott Bader & Co., Ltd., Northampton- 
shire, England A) 
Sherwin-Williams Co., The, Pigment, 
gt & Chemical Div., New York 


a. (A, G, I, L) 

© Pail Mfg. Co., Inc., Stamford, 

Conn (K) 
Smith eiheniical & Color Co., Inc., 

Brooklyn 1, N. Y. (A, 1, K, L) 


Smith, J. Lee, & Co., Inc., North 


New York 6, 
(F,G,D 
as Chemical & Plastics Co., 
Seabrook, Texas (A 
Standard Ultramarine & Color Co., 
Huntington 2, W. Va. (A, I, L) 
*Sullivan Varnish Co., Chicago 22, Ill. 


— Clays, - Inc. 
N. 


(A, C, G, H) 

*Switzer Bros., Inc., menace 3, (on 
F,G, J 

Synthetic Chemicals, Inc., Paterson 4, 


C) 

at 9 F. H., New York 23, N. Y. (H) 

Technicraft Co., Boston 34, Mass. (C) 

Thalco, Los Angeles 22, Calif. (I) 

Titanium Pigment Corp., New York 6, 
N 


“SF I 
Uhlich, Paul, & Co., Inc., New York 6, 
N 


2 (L) 
Ultra Ray Pearl Essence Corp., Hyan- 
nis, Mass. (H) 
United States Radium Corp., Morris- 
town, N. J. 
Vansul Colors, Englewood, N. J. 
(A, C, F, G, L) 
*Vernon Specialties, Inc., N. Tarrytown, 
N. Y. (C, G) 


Verona-Pharma Chemical Corp., Union, 


ity (C,L 
Vorac Co., The, Rutherford, N. J. (A, K) 
*Westchester Plastics, Inc., Mamaroneck, 
N. Y A 


te ¢ (A) 
Whitehouse Plastics Corp., Fort Worth, 


Texas 
*Whittaker, — & Daniels, Inc., New 
York 7, N. (1) 
i ma cs kK. & Co., E. St. Louis, 
ad & Cassidy, 


.. Brooklyn 22, 
Cc 


New York 36, N. Y. 
*®Witco Chemical Co., Inc., New York 
7, N. Y. (B) 


Wilson Petroleoke & Carbon Cm, 
I 


CURING AGENTS 
(See Catalysts) 


DESTATICIZERS 


*Antara Chemicals, A Sales Div. of Gen- 
sc & Film Corp., New York 


Amold, Hoffman & Co., Inc., Provi- 
dence, R. I. 
Axel Plastics Be search Laboratories, 
rooklyn 22 4 


BX Plastics, Lids London E.4, coed 
Babbitt, B. T., Inc., New York 22, N. 
*Badische Anilin- & Soda-Fabrik AG. 

— afen am Rhein, West Ger- 


Beaver’ Laboratories, Inc., Hollis, N. Y. 
*Bee Chemical Co. Lansing, il. 
Chemical Development Corp., Danvers, 
ass. 
Chemical & Engineering Associates, 
__ Elkton, Md. 


Hladicates Advertiser 


*Deutsche Advance Produktion GmbH, 
Bensheim, West Germany 
— > M., Chemical Co., Chicago 
16, Il. 
*Fine Organics, Inc., Lodi, N. J. 
*Geigy _ Industrial Chemicals, Yonkers, 


N. Y. 

Geigy, J. R., S.A., Basle 16, Switzer- 
and 

General Mills, Inc., Kankakee, Ill. 

Glassoloid Corp. of America, Clifton, 
N 


Greensboro Sales Dept., Chas. Pfizer & 
Co., Inc., Greensboro, N. 
*Harwick Standard Chemical Co., Akron 
5, Ohio 
Herbert Products, Inc., Woodhaven 21, 
Y. 


Houghton, E. F., & Co., Philadelphia 
33, Pa. 
*Imperial Chemical Industries, Ltd., 
Millbank, London S.W.1, England 
Industrial & Domestic Silicones Distrib- 
utor, Reseda, Calif. 
Jefferson Chemical Co., 
Texas 
Johns-Manville, New York 16, N. Y. 
Kessler Chemical Co., Inc., Philadel- 
phia 35, Pa. 
*Krieger Color & Chemical Co., Inc., 
Hollywood 38, Calif. 
L & P Tool Co., Cincinnati 25, Ohio 
*Merchandise Presentation, Inc., New 
York 35, N. Y. 
Merix Chemical Co., Chicago 49, Ill. 
~— Chemical Corp., Jersey City 2, 


Houston 2, 


J. 
Plasii2 Center, Rochester 4, N. Y. 
Radiation Applic ations, Inc., Long 
Island City 1, N. Y. 

Reed Plastics Corp., Worcester 8, Mass. 

Research Sales, Inc., Suffern, N. Y. 
*Simco Co., The, Lansdale, Pa. 
*Statikil, Inc., Cleveland 13, Ohio 
*Sullivan Varnish Co., Chicago 22, Ill. 

Swift & Co., Chicago 9, Iil. 

Swift & Co., Hammond, Ind. 

— Chemicals, Inc., Paterson 4, 

J 


% 

Union Carbide Chemicals Co., Div. of 
Union Carbide Corp., New York 17, 
N. Y 


United States Radium Corp., Morris- 


town, N. J. 
*Witco A »mical Co., , New York 
17, 


EMULSIFYING AND 
DISPERSING AGENTS 


* Advance Solvents & Chemical, Div. of 
Carlisle Che ntost Works, Inc., New 
Brunswick, wT: 

Air Reduction Chemical Co., Div. of 
Air Reduction Co., Inc., New York 
y Oe a 

Alframine Corp., Paterson 4, N. |: 

*Allied Chemical Co , Nationa Ani- 
line Div., New York 6, N. Y. 

*Antara Chemicals, A Sales Div. of Gen- 
eral Aniline & Film Corp., New 
York 14, N. Y. 

*Atlas Powder Co., Wilmington 99, Del. 

*Badische Anilin- & Soda-Fabrik AG, 
map saee am Rhein, West Ger- 
Callery Chemical Co., Pittsburgh 37, 
Pa. 

Chemical & Engineering Associates, 
Elkton, Md. 

*Chemische Werke Hiils, A.G., Marl 
(Kreis Recklinghausen), West Ger- 
many 

Colorite rar Dyers, New York 
18, N. 

Catia Solvents Corp., New York, 


*Deutsche Advance Produktion GmbH, 
Bensheim, West Germany 


*Geigy Industrial 
N. Y 


*McKesson & Robbins, Inc., 


CHEMICALS AND ADDITIVES 


Dewey & Almy Chemical Co. Div., 
be R. Grace & Co., Cambridge 40, 
as 


s. 
*Dow Chemical Co., The, Midland, 


Mich. 


Drew, E. F., & Co., Inc., New York 
10, N. Y 


*du Pont, E. I., de Nemours & Co., Inc., 


Wilmington 98, Del. 


*Dytex Chemical Co., Providence, R. I. 
*Farkenfabriken-Bayer, A.G., Leverku- 


sen, West Germany 
Fiber Chemical Corp., Cliffwood, N. J. 


emicals, Yonkers, 


Hall, Cc. P., Co., The, Akron 8, Ohio 
n 


es ty ee Chemical Co., 


Henley & Co., Inc., New York 1 


— E. F., & Co. Philedelphts 


*Imperial Chemical Industries, Ltd. 


Millbank, London §.W.1, England 
Jefferson Chemical Co., Houston 2, 
Texas 
Johns-Manville, New York 16, N 
Kessler Chemical Co., Inc., 
phia 35, Pa. 


"Philaciel- 


*Krieger Color & Ps — aay Co., Inc., 


Hollywood 38, Ca 


Chemical 
Dept., New York, N. Y. 
Merix Chemical Co., C hicago 49, Ill. 
Nalco Chemical Co., Chicago 48, Ill. 
Olin Mathieson Chemical orp., Balti- 
more 3, Md. 
Onyx Chemical Corp., Jersey City, N. J. 
Pennsalt Chemicals Corp., Philadelphia 


2, Pa. 
Philadelphia Quartz Co., Philadelphia 


, Pa. 

*Plastic Molders Supply Co., Inc., Fan- 
wood, N, J. 

*Plastics Color Co., Inc., Chatham, bog J. 


Putnam Chemical Corp., Beacon, N. Y. 


*Rohm & Haas Co., Philadelphia 5, Pa. 


Sun Oil Co., Philadelphia 3, Pa. 

Swift & Co., Chicago 9, Ill. 

Swift & Co., Hammond, Ind. 

Sree Chemicals, Inc., Paterson 4,- 


3 
Tennessee Corp., Atlanta 9, Ga. 
Union Carbide Chemicals Co., Div. of 
Vales Carbide Corp., New York 17, 
N. Y. 


Virginia Chemical Corp., Lynchburg, 


#Wilson-Mattio, Div. of Wilson & Co., 
Inc., Philadelphia 48, Pa. 
*Witco Chemical Co., Inc., New York 
17, N. Y. 
Wyandotte Chemicals Corp., Wyan- 
dotte, Mich. 
Wye Industries, Boston 27, Mass. 


MOLD LUBRICANTS 
(See Mold Release Agents, p. 1230) 


ODORANTS AND DEODORANTS 
Dales & Olcott, Inc., New York 14, 


*Dow ones Co., The, Midland, 
Mich. 
Fritzsche Bros. Inc., New York 17, N. Y. 
*Krieger Color & Chemical Co., Inc., 
Hollywood 38, Calif. 
Merix Chemical Co., Chicago 49, Ill. 
Monsanto Chemical Co., Or 
Chemicals Div., St. Louis 66, Mo. 
Oakite Products, Inc., New York 6, 


N. Y. 
Penick, S. B., & Co., New York 8, N. Y. 
Reed Plastics Corp., Worcester 8, Mass. 
Sindar Corp., New York 36,\N. Y. 
Union Carbide Chemicals Co., Div. of 
Carbide Corp., New York 17, 
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CHEMICALS AND ADDITIVES 


PIGMENTS 
(See Colors and Colorants) 


PLASTICIZERS 


Abietotes 
Adipates 
Biphenyls 
Camphor 
Citrates 

Epoxy 

Fatty Acid Esters 

(Oleates, etc.) 


Glycerol; Glycol 
Compounds 


Glycolates 
Hydrocarbons 
Levulinates 
Phosphates 
Phthalates 
Polyester 
Rubbers 


Sebacates and 
lsosebacates 


Succinates 


x OmmonNe> 


~ewOZEr aA 


» O 


Sulfonamide 


*Advance Solvents & Chemical, Div. of 
Carlisle Chemical Works, Inc., New 
Brunswick, N. J. (B, G, H, M) 

* Allied Chemical Corp., Plastics & Coal 
Chemicals Div., New York 6, N. Y. 

(B, J, M, N, P) 

American Alcolac Corp., Baltimore 26, 

M (G) 

Amoco Chemicals Corp., Chicago 80, 
I 


. (J) 
*Archer-Daniels-Midland Co., Minneap- 
olis 2, Minn. F 
*Argus Chemical Corp., ar 31, 
N. K, M) 
*Badische Anilin- & Soda- Fobuik AG, 
ee am Rhein, West Ger- 

(B, H, M, N, R) 

Baker Castor Oil Co., The, Bayonne, 
FG 


, G) 
Bios L aboratories, Inc., New York 23, 
N. Y. (A, B,C, D. E.G, H, LJ, KL, 


@. P, GO, R) 
ra A nae co * The. New York 
17 (F) 


Gani Testes & Chemicals, Div. of 
Shawinigan Chemicals, Ltd., Mont- 
real 2, Que. (B, M, P) 
Celanese Chemicals Co., Div. of Cela- 
nese Corp. of America, New. York 16, 

N. Y. (F, L, M) 
*Chemische Werke Hiils, A.G., Marl 
(Kreis Recklinghausen), West Ger- 
many (M) 
*Colsmbiass Carbon Co., New York 17, 

yf 


( 

amuioniedl Solvents Corp., New You 
N. Y. (G. M) 
Continental Oil Co., New York, N. Y. (J) 
Darling & Co., Chicago, Illinois (GC, H) 
*Deecy Products Co., Cambridge 42, 
Mass. (B, G, H, M, N, P) 
*Deutsche Advance Produktion GmbH, 
Bensheim, West Germany (G) 
Dewey & Almy Chemical Co. Div., 
W. R. Grace & Co., Cambridge 40, 
Mass. (M, P) 
*Diamond Alkali Co., Cleveland 14, 


Ohio (1) 
*Dow Chemical Co., The, Midland, 


Mich. (C, H, I, J, N) 
Drew, E. F., & Co., Inc., New York 10, 
N. Y. (G, H, N) 
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*Eastman Chemical Products, Inc., 
Chemical Div., Sub. of Eastman Ko- 
dak Co., Kingsport, Tenn. 

B, H, M, N, P) 

*Emery Industries, Inc., Cincinnati 2, 
Ohio (F, G, H, N, O) 

*Farbenfabriken-Bayer, A.G., Leverku- 
sen, West Germany (B, L, M, O) 

*Food Machinery & Chemical Corp., 
aa ae & Plastics __ New York, 
17, N. Y ( B, F, G,H, L, M) 

Foremost Food & Chemical Co., El El Do- 
rado Div., Oakland, Calif. (G, H) 
*Frank, J. P,, Chemical Corp., Brook- 


lyn 34, N. (B, M) 
Geigy, J. R., ‘RA, Basle 16, Switzer- 
land (M, N, P) 


*Goodrich, B. F., Chemical Co., Cleve- 
land 15, Ohio (B, } 
Gordon-Lacey Chemical Products Co., 

Inc., ae 78, N. Y. (L, M 
Grace, & Co., Hatco Chemica 
Div. Welt N. J. (B,F,G,H, M, P) 
Greensboro Sales Dept Chas. Pfizer 
& Co., Inc., Ase oy N 
(B, E, G, H, M, N O, P) 
Hall, C. P., Co., Akron, Ohio (G, P) 
*Harchem Div., Wallace & Tiernan, Inc., 
Belleville 9, N. J. (B, G, M, O, P) 
*Harwick Standard Chemical Co.., ‘Akron 


Ohio (B .G, H, L, M) 
Hastin s Plastics, Inc., Santa Monica, 
Calif. (H, N, O) 
Henley & Co., Inc., New York 17, n a5 
D,J 

Hercules Powder Co., Inc., Wilmington 
(A, M) 

Hooker Clitmigal Cc op» Chemical Div., 
Niagara Falls, N. (G) 


*Imperial Ganka” Industries, Ltd., 
Millbank, London S$.W.1, England 


B, N) 
Kay-Fries Chemicals, Inc., New York 
16, N. Y. (M) 


Kenrich Petrochemicals, Maspeth, N. Y. 


(J) 
Kessler Chemical Co., Inc., Philadelphia 
35, Pa. (B, G, H, M, P, Q) 
Kolker Chemical Corp., Newark 5, N. J. 
(B, G, J, L, M, N) 
Koppers Co., Inc., Tar Products Div., 
Pittsburgh 19, Pa. (J, M) 
L & P Tool Co., Cincinnati 25, Ohio (G) 
Masses Ruth Jerome Co., Chicago 4, 
I ° ¥, 
*McKesson & Robbins, Inc., Chemical 
Dept., New York, a , 3 


E, H, J, L, M) 
> ~~ Chemical “aed St. Louis, 
ich. L, M) 


Miles Chemical Co., Div. of Miles Lab. 

oratories, Inc., Clifton, N. J. E) 

Minnesota Mining & Mfg. Co., Oe 

ical Div., St. Paul 6, Minn. (F) 

Monsanto Chemical Co., Organic 

Chemicals Div., St. Louis 66, Mo. 

(B, C, LJ, L,M,N, R) 

*Muehlstein, H., & Co., Inc., New York 

7, NY. (M) 

* Naugatuck Chemical, Div. of U. S. Rub- 
ber Co., Naugatuck, Conn. 

(A, B, L, M, O, P) 

Neville Chemical Co., Pittsburgh 25, 

Pa. 

Olin Mathieson Chemical Corp., Balti- 

more 3, Md. (H) 

Penick, S. B., & Co., New York 8, N. Y. 


Clairton, Pa 
“ae Chemical Co., Pittsburgh 19, 
(B, F, M, P) 
tReichhold onan Inc., White 
Plains, N. (B, F, G, M, P) 
Rezolin, Inc., ‘tines Monica, Calif. (F) 
*Rohm & Haas Co., puprite § Pa. 


Pennsylvania Industrial Chemical saa 


, > 


ss 23 Corp. of America, Hicksville, 
: (B, G, H, M, N, O, P) 


(For complete addresses, see Alphabetical Index, p. 1323) 












Sherwin-Williams Co., The, Pi 

ee & Chemical Div., New 
N 

Sun Oil - Philadelphia 3, Pa, 

Swift & Co., Chicago 9, Ill. (F, G, 

Swift & Co., Hammond, Ind, re G, 

Tennessee Products & Chemical 

Nashville, Tenn. 


Thiokol Chemical Corp., Trenton 
(A, BF. 
Thompson Chemical Co 


N. J. 
i ia ee 
R. L (B, F,G, M, 
Union Carbide Chemicals Co., Diy. 

Union Carbide Corp., New York #7 

N. Y. Bi HT LM 
*Union Carbide International Co., 

of Union Carbide Corp., New ba 


17, N. Y. 
*Wilson-Martin, Div. of Wilson eee 
Inc., Philadelphia 48, Pa. 
(B, F, G, H,N,0) 
Wilson Petroleoke & Carbon 7 
New York 36, N. Y. 

*Witco Chemical Co., Inc., New Y¥, 
Wyandotte’ Ct Ils C Cue 
Vyandotte nemicals Corp., W. 

dotte, Mich. 1 













SOLVENTS 
Alcohols 
Amides and Amines 
Esters 
Ethers 
Furans 
Halogenated 
Hydrocarbons 
Ketones 
Nitrohydrocarbons 
Sulfur Compounds 


ee Oe ee 


Allied Chemical Corp., Nitrogen Diy, 
New York 6, N. Y. 
* Allied Chemical Corp., Plastics & 
Chemicals Div., New York 6,N.¥. ¥ 


inate Chemicals Corp., Chicago 

Ill. 

*Antara Chemicals, A Sales Div. of Gen- 
eral Gates & Film Corp., New 1 
14, N. 

*Badische ete: & Soda-Fabrik AG, 
Ludwigshafen am Rhein, West Ger 
many (A, B,C, D,E,H) F . 

Bios Laboratories, Inc., New Yo 
a (A, B.C, D.E, F,G, HL 
— Chemical Co., The, New ¥ 
N. Y. 


callery Chemical Co., Pittsburgh 


wt Chemicals Co., Div. of } 
nese Corp. of America, New Neth 
N 





- * (A, CG, 
*Chemische Werke Hiils, A.G., 
Eats Recklinghausen}, West Ger 
(A, B, C, D, F, 
Colorite Industrial Dyers, Noe York 18, 


N. Y. 
Colton Chemical Co., Div. of Air Re 
duction Co., Inc., Cleveland 14, Ohio | 


a a ae Carbon Co., New Gi 11, 





Pt AP Solvents Net: New Y 
N. Y. B, C, F,G, HD 
*Deecy Products ex. * Conbellall 
ass. 
*Diamond Alkali Co., Cleveland 1 
Ohio 
*Dow Chemical Co., The, Mi 
Mich. (B, C, D, F,G)> 
*du Pont, E. I., de Nemours & Co., Int, 
WwW ilmington 98, Del. 
(A, B, C, E, F,G,@ 
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Providence 3, 
‘A, B, C, F, G, H) 
Products, Inc., 
Sub. of Eastman Ko- 


eg Chemical Co., 


eel Chemical 
Chemical Div., 
dak Co., Kingsport, Tenn. (A,C, H) 
#Enjay Chemical Co., A Div. of Humble 

moi & Refining Co., New York 19, 


(A, C, D, H) 
Beste Hoescht A.G. (vormals Meis- 
ter Lucius & Briining), Frankfurt/ 


Main-Hoescht, West Germany 
(A, C, F, G, H) 
Grace, W. R., & Co., Hatco Chemical 
Div., Fords, N. J. (A, C, H) 
Gulf Oil Corp., Petrochemical Sales 
Office, New York 17, N. Y. (A) 
#Harchem Div., Wallace & Tiernan, 
Inc., Belleville 9, N. J. (A, C) 
Hastings Plastics, Inc., Santa Monica, 
Calif (A, G, H) 
Henley & Co., Inc., New York 17, N. Y. 
(D, G, H, J) 
Hercules Powder Co., Inc., Wee 
q H 


Hooker Chemical i. Chemical Div., 


Niagara Falls, N. (F) 
Imperial Chemical PPro ss Ltd., 
Millbank, London, S.W.1, England 
(A, B, C, D, F, G, H) 

Kay-Fries Chemicals, Inc., New York 
16, N. Y. (C) 
Kenrich Petrochemicals, Maspeth, N. Y. 
(G) 

Kolker Chemical Corp., Newark 5, N. J. 
(C, F) 


*Koppers Co., Inc., Plastics Div., Pitts- 
Eecsh 19, Pa. (G) 


Koppers Co., Inc., Tar Products Div., 


ittsburgh. 19, Pa. (C 3) 
*Krieger Color & Chemical Co., Inc., 
Hollywood 38, Calif. (G, H) 
*¥McKesson & Robbins, Inc., Chemical 


Dept., New York, N. Y 


(A, B, C, D, F, G, H, J) 


Monsanto Chemical Co., Organic 
Chemicals Div., St. Louis 66, Mo. 
(A, C, F, G) 

we Chemical Co., Pittsburgh 25, 
(A, G, H) 


lie ‘Mathieson Che mical Corp., 
more 3, Md. 

Oronite Chemical Co., San Francisco 
20, Calif. (H) 

Pennsalt Chemicals Corp., Philadelphia 
2, Pa. (A, B, C, F, G, J) 

Pierce & Stevens Chemical Corp., Buf- 
falo 3, N. Y. (A, C, D, F, G, H) 

*Quaker Oats Co., The, Chemicals Div., 
Chicago 54, Ill. (A, E) 


Balti- 
(D, F) 


> 


go Me Chemic: als, Inc., White 
Y. (A) 

*Sheit Chenic, al Co., New York 20, N. Y. 
(A, H) 

Sinclair Petrochemicals, Inc., New York 
. my. Y. (G) 
Slomons Laboratories, Inc., Long Is- 
land City 1, N. Y. (H) 
Sun Oil Co. , Philadelphia 3, Pa. (G) 
Swift & Co. Chicago 9, Til. (B) 


Synthetic Chemic: als, Paterson, N. J. (B) 
Tennessee Products & Chemical Corp., 
Nashville, Tenn. (A, F, G, 1) 
Union Carbide Chemicals Co., Div. of 
Union Carbide Corp., New York, 
N. Y. (A, B, C, D, F,G, H, J} 
*Union Carbide International Co., Div. 
of Union Carbide Corp., New York 
17, N. Y. (A, B, C, D, F, H) 
Union Oil Co. of California, Los me 

-_ geles 54, Calif. (G 
*U. S. Industrial Chemicals Co., Div. of 
National Distillers & Chemical Corp., 
New York 16, N. Y. (A, C, D, F, G, H) 
Wyandotte Chemicals Corp. .. Wyan- 
dotte, Mich. F 
Wye Industries, Boston 27, Mass. (F, G) 


tindicates Advertiser 


STABILIZERS 
A. Light 
B. Heat 


* Advance Solvents & Chemical, Div. of 
Carlisle Chemical Works, Inc., New 
Brunswick, N. J. (A, B) 

Alframine Corp., Paterson 4, N. J. (A, B) 


*American Cy anamid Co., Organic 
Chemicals Div., Intermediates Dept., 
Bound Brook, N. J. (A) 


* Antara Chemicals, A Sales Div. of Gen- 
eral Aniline & Film Corp., New York 
14, N. Y. (A) 

*Argus Chemical Corp., Brooklyn 31, 
N. Y 


e ,B 
*Badische Anilin- & Soda-Fabrik AG, 
Ludwigshafen am Rhein, West Ger- 


many 
— ‘Castor Oil Co., The, 

N. J. 
*%Chemische Werke Hiils, 
(Kreis Recklinghausen), 


Bayonne, 

(A, B) 
A.G., Marl 
West Ger- 


,B 
Columbian Carbon Co., New Yor ‘17, 
N. 


= (A j 
*Deecy Cambridge _ 
Mass. (A, B 
*Deutsche Advance Produktion GmbH, 

Bensheim, West Germany (A, B) 
*Dow Chemical Co., The, Midland, 
Mich. (A) 
Eagle-Picher Co., The, Cincinnati 1, 
Ohio (A, B) 
*Eastman Chemical Products, Inc., 
Chemical Div., Sub. of Eastman Ko- 
dak Co., Kingsport, Tenn. (A, B) 
*Emery Industries, Inc., Cincinnati 2, 

Ohio 
Ferro Chemical Corp., Div. of Ferro 
Corp., Bedford, Ohio (A, B) 
*Frank, J. Le Chemical Corp., Brooklyn 
A,B 


Products Co., 


> 


34, N. 
*Geigy fooiastrial Chemicals, Yonkers, 
N. Y. 


(A ) 
*Harshaw Chemical Co., The, Cleveland 
6, Ohio A,B 
* Harwick Standard Chemical Co., Akron 
5, Ohio (A, B) 
Hastings Plastics, Inc., Santa Monica, 
Calif. (A) 
Hercules Powder Co., Inc., Wilmington 
99, Del. A 
Koppers Co., Inc., Chemicals & Dye- 
stuffs Div., Pittsburgh 19, Pa. (A) 
*Krieger Color & Chemical Co., Inc., 
Hollywood 38, Calif. (A, B) 
Mallinckrodt Chemical Works, St. Louis 
7, Mo. 
McGean Chemical Co., 
15, Ohio 
Merix Chemical Co., 


(B) 

The, Cleveland 
(A) 

Chicago 49, Ill. 
A 

*Metal & Thermit Corp., Rahway, : J. 


Miles Chemical Co., Div. of Miles Lab- 


oratories, Inc., Clifton, N. J. (A) 
National Lead Co., New York 6, x Mf 
A 


*Naugatuck Chemical, Div. of United 
States Rubber Co., Naugatuck, Com 
Newark, N. J. 
A, B) 
*Nuodex Products Co., Div. of Heyden 
Newport Chemical Corp., Eliza 
N 


Nopco Chemical Co., 


N. J. . 
*Patent Chemicals, Inc., Paterson 4, N. J. 
(A, B) 
*Reichhold Chemicals, Inc., White 
Plains, N. Y. (A, B) 
Sherwin-Williams Co., The, Pigment, 
Color & Chemical Div., New York 
16, N. Y. (A, B) 


Swift & Co., Chicago 9, Ill. (A, B) 
Swift & Co., Hammond, Ind. (A, B) 
Synthetic Chemicals, Inc., Paterson 4, 

N. J. (A, B) 


CHEMICALS AND ADDITIVES 


*Synthetic Products Co., Cleveland a 


Ohio (A, 
Union Carbide Chemicals Co., Div. et 
Vata Carbide Corp., New York, 
: fi (A, B) 
veal Chemical Works, Div. of Stauffer 
Chemical Co., Chicago 6, Ill. (A) 
*Witco Chemical Co., Inc., New York 
17, N. Y. (A, B) 


ULTRA-VIOLET ABSORBERS 


*American Cyanamid Co., Organic 
Chemicals Div., Intermediates Dept., 
Bound Brook, N. J. 

* Antara Chemicals, A Sales Div. of Gen- 
eral Aniline & Film Corp., New York 


14, N.Y. | 
*Dytex Chemical Co., Providence 3, 


~~ * 
*Eastman Chemical Products, Inc., 
Chemical Div., Sub. of Eastman Ko- 
dak Co., Kings . Tenn. 


Ferro Chemical , Div. of Ferro 


Corp., Bedford, O io 
*Geigy Industrial Chemicals, Yonkers, 


Geigy, . R., S.A., Basle 16, Switzer- 
an 
*Krieger Color & Chemical Co., Inc., 
Hollywood 38, Calif. 
Merix Chemical Co., Chicago 49, Il. 


Nopco Chemical Co., Newark, N. J. 
*Patent Chemicals, Inc., Paterson 4, 
N. J. 


VULCANIZING AGENTS 


*Badische Anilin- & Soda-Fabrik AG, 
Ludwigshafen am Rhein, West Ger- 


many 

Bios Laboratories, Inc., New York 23, 

Callery Chemical Co., Pittsburgh 37, 
Pa. 

*Dow Chemical Co., The, Midland, 


Mich. 
*du Pont, de Nemours & Co., 


Inc., piaiaagaee 98, Del. 


*Farbenfabriken- Bayer, A.G., Leverku- 
sen, West Germany 
*Harwick Standard Chemical Co., 


Akron 5, Ohio 
— & Co., Inc., New York 17, 
Hercules Powder Co., Inc., Wilming- 
ton 99, Del. 
*Imperial "Chemical Industries, Ltd., 
Millbank, London S.W.1, England 
Kenrich Petrochemicals, Inc., Maspeth 

’ Y 


Minnesota Mining & Mfg. Co., Chemi- 
cal Div., St. Paul 6, Minn. 
*Naugatuck Chemical, Div. of United 
States Rubber Co., ‘Naugatuck, Conn. 
Pennsalt Chemicals C orp., Philadelphia 
2, Pa. 


WETTING AGENTS 


*Advance Solvents & Chemical, Div. of 
Carlisle a a Works, Inc., New 
Brunswick, A 

Air Reduction Nadsmical Co., Div. of 
Air Reduction Co., Inc., New York 
17, N. Y. 

Alframine Corp., Paterson 4, N. J. 

* Allied Chemical Corp., National Ani- 
line Div., New York 6, $ 

American Alcolac Corp., bdibonis 26, 


Md. 
*Antara Chemicals, A Sales ys -_ 


ae ge 67 & Film Corp., N 

York 1 » $i 

#Badieche “petite & Soda-Fabrik AG, 
Ludwigshafen am Rhein, West Ger- 


many 
~ samara Inc., New York 23, 
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“CHEMICALS AND ADDITIVES 


ati Se a 


*Cassella Farbwerke Mainkur, A.C., 
Frankfurt/Main, West Germany 
Chemical & Engineering Associates, 

Elkton, Md. 
*Chemische Werke Hiils, A.G., Marl 
(Kreis Recklinghausen), West Ger- 


Colorite. Ip Industrial Dyers, New York 
*Deecy We Co., Cambridge 42, 
Mass. 
*Deutsche Advance Produktion GmbH, 
Bensheim, West Germany 
*Dow Chemical Co., The, Midland, 
Mich. 
Drew, E. F., & Co., Inc., New York 
e. & 4 
*du Pont, E. 1, de Nemours & Co., 
Inc., Wilmington 98, Del. 


— Chemical Co., Providence 3, 
I. 


Pie ta AO Bayer, A.G., Leverku- 
sen, West Germany 
Fiber Chemical Gun. Cliffwood, N. J. 


*Geigy Industrial Chemicals, Yonkers, 
N 


Hall, C. P., Co., The, Akron 8, Ohio 
*Harwick Standard Chemical Co., 
Akron 5, Ohio 
Houghton, E. F., & Co., Philadelphia 
33, Pa. 
*Imperial Chemical Industries, Ltd., 
Millbank, London S.W.1, England 
Jefferson Chemical Co., Houston 2, 
Texas 

Kessler Chemical Co., Inc., Philadel- 
phia 35, Pa. 

*Krieger Color & Chemical Co., Inc., 
Hollywood 38, Calif. 

Lenses Chemical Corp., Carlstadt, 


Leon Chemical Industries, Inc., War- 

ren, Mich. 
*McKesson & Robbins, Inc., Chemical 

Dept., New York, N. Y. 

Merix Chemical Co., Chicago 49, IIl. 

Minnesota Mining & Mfg. Co., Chemi- 
cal Div., St. Paul 6, Minn. 

Nalco Chemical Co., Chicago 48, Ill. 





Nopco Chemical Co., Newark, N 
N, 


Pa 
Plates ‘Color Co., Inc., Chatham, N, 
Putnam Chemical Corp., Beacon, N, 
Reed Plastics Corp., Worcester 8, 
Mass. 
*Rohm & Haas Co., a 5, Pa, 
Sandoz, Inc., New York 13, N. 
Swift & Co., Chicago 9, ill. 
Synthetic Chemicals, Inc., Paterson 4, 
N 


Tennessee Corp., Atlanta 9, Ga. 

Union Carbide Chemicals Co., Diy, of 
Union Carbide Corp., New York, 
N 


 ? 

Victor Chemical Works, Div. of 
_— Chemical Co., Chicago §, 
I 


*Wilson-Martin, Div. of Wilson & Co, 
Inc., Philadelphia 48, Pa. 
Wyandotte Chemicals Corp., Wyan- 
dotte, Mich. 
Wye Industries, Boston 27, Mass. 








Film, Sheeting, and Shapes 








FILM 
(Under 10 Mils) 
Acetal 
(See Polyoxymethylene) 
A. Cellophane 
B. Cellulose Acetate 
C. Cellulose Acetate 


Butyrate 
Cellulose Nitrate 
Cellulose Propionate 
Cellulose Triacetate 
Chlorinated Polyether 
Ethyl Cellulose 
Fluorocarbons 
Foamed Plastic 
Methyl! Cellulose 
Nylon (Polyamide) 
Polyethylene 
Polyethylene Terephthalate 
(Polyester) 
Polyoxymethylene (Acetal) 
Polypropylene 
Polyvinyl Acetate 
Polyvinyl! Alcohol 
Polyvinyl Butyral 
Polyvinyl Chloride 
Polyvinyl! Chloride- 
Acetate 
Polyvinyl Chloride- 
Vinylidene Chloride 
Polyvinyl Fluoride 
X. Polyvinyl-Nitrile Rubber 


CanwOw~O ZEA ~~ TOMMY 


x 


= 


% Indicates Advertiser 


1188 (For complete addresses, see Alphabetical Index, p. 1323) 


Y. Polyvinylidene Chloride 


Z. Styrene Polymers and 
Copolymers 
AA. Multidirectionally Stretched 


Acme Laminating & Plastics Co., Inc., 


Detroit, Mich. (B, C, D, J, T) 
> ioe Kunstzijde, Arnhem, Hol- 
and (A) 


Allied Chemical Corp., General Chem- 
ical Div.,“New York 6, N. Y. (I) 
American Viscose Corp., Philadelphia 
3, Pa. (A) 
Aristocrat Plastics, Inc., Newark 3, 


N. J. (B, C, I, L, M, N) 
Armen, Inc., Long Island City 2, N. pf 
I 


Associated Rubber & Plastic Corp., 
New York 51, N. Y. (T) 
*Auburn Plastic Engineering, Chicago 
9, Ill. (B, C, I, L, M, T, U, Y) 
*AviSun Corp., Marcus Hook, Pa. (P) 
Azienda Resine Sintetiche, S.A.S. Di 


R. Botta & C., Turin, Italy (M) 
BX Plastics, Ltd., London, E.4, Eng- 
land (B, D, F, M, T, Z) 
*Barron, J. E., Plastics, Inc., Cincinnati 
2, Ohio (B, C, F, M) 
Bemis Bro. Bag Co., St. Louis 2, ne 
Blank, Arthur, & Co., Inc., Boston 15, 
Mass. (B, F, H, M, T, V) 


*Cadillac Plastic & Chemical Co., De- 

troit 3, Mich. (B, C, H, I, L, M, N, 

Q, R, T, V, W, Z) 

*Campco Div. of Chicago Molded Prod- 
ucts Corp., Chicago, III. 

.c, HL L, MP, Z 

Canadian General-Tower, Ltd., Galt, 

Ont. (T, U) 

Canadian Resins & Chemicals, Div. of 

Shawinigan Chemicals, Ltd., Mont- 

real 2, Que. (M, T, VU) 

Canton Containers, Inc., Canton 7, 

Ohio (M) 


For list of distributors, see p. 1257 


*Carmer Industries, Inc., Kenilworth, 


N. J. (I, L) 
Carolan, K. T., & Co., Inc., Orange, 


N. J. 
Carolina Industrial Plastics Div., Essex 
Wire Corp., Mt. Airy, N. C 
Cee-Jay Extruders, Inc., New Hyde 
Park, N. Y. (L, M, P) 
*Celanese Plastics Co., Div. of Celanese 
Corp. of America, Newark 2, a 


(B, F, 
Chase Bag Co., New York, N. Y. 
Chemplasco, Inc., Cincinnati, Ohio (M) 
Chippewa Plastics Co., Div. of Rexall 
Drug & Chemical Co., Chi 
Falls, Wis. (L, M, P. 2) 
Clopay Corp., Cincinnati 14, OM 
*Colonial Kolonite Co., Chicago 47, 
(B, C, M, N, P, Q, T, @& 
Columbus Coated Fabrics Corp., 
lumbus 16, Ohio 
Commercial Plastics, Ltd., London W.1, 
England (M, P, T) 
*Commercial aw & Supply Corp, 
New York 12, N. Y. 
(B, C, I, L, M, T, 0) 
*Continental-Diamond Fibre Corp., Su 
of The Budd Co., Newark, Del. (Il) 
Continental Extrusion Corp., Brooklyn 
1, N. Y (M) 


Cae 


Cooke Color & Chemical Co., Hack- 
ettstown, N. J. (M) 
Crane Packing Co., Morton Grove, ; 


*Davis, Joseph, Plastics Co., Kearny, 
N. J. (B, C, D, H, M, P, & 
*Dayco Corp., The, Dayton, Ohio () 
Deerfield Plastics Co., Inc., 

Deerfield, Mass. 
Dixon Corp., Bristol, R. I. 

*Dow Chemical Co., The, Mid 
Mich. (H, K, M, V, 
*du Pont, E. L, de Nemours & Go, 

Inc., Wilmington 98, Del. 
(A, B, I, L, M, N, S, W) 
Dyna-Foam Corp., Ellenville, N. Y. @) 


Onyx Chemical Corp., Jersey Cie 2, a 
J. % 
a“ K Chemicals Corp., Philadelphig 

















> 


PQ, FR 


7 





#Dynamit Nobel  Aktiengesellschaft, 
Troisdorf/Kéln, West Germany 
(D. a a Y) 
#Eastman Kodak Co., Rochester J 
a3 ( B C, F) 
#Ellay Rubber Co., Los Angeles 21, 
Calif. (T) 


os Coated Fabrics Co., Inc., New 
York vo N. 1 : a2 RL eh 
eered Plastics, Inc., Gibsonville, 
— (B, D, M) 


Erinoid, Ltd., London, England  (Z) 
Fabric Leather Corp., New York 1, 

N. Y. (T, V) 
sFarbentabriken-Bayer, A.G., Leverku- 


sen, West Germany (C, F) 
Fasson Products, Pa inesville, Ohio 
(B T 


Favorite Plastic Corp., Broo dyn’ 1, 
N. Zz M) 
Federal Industries, Belleville 9, N. J. 


(T) 

New York 1, 

(T, U) 

Pottstown, Pa. 

(M, T) 

Flexible Packaging Div., Continental 
Can Co., Inc., Mt. Vernon, Ohio 


(L, M, P) 
Flex-O-Glass, Inc., Chicago 51, Il. 


(M, T) 
Philadelphia rr 


Fersons Industries, Inc., 


Firestone Plastics Co., 


Fluoro Plastics, Inc., 


Pa. 
Food Film, Inc., Caldwell, N, J 


M, T) 

*Foster Grant Co., Inc., Ssitaene r, 
Mass. (L, Z) 
a. J. P., & Co., Inc., Brooklyn 34, 
N. (M) 


“seid Plastic Sheet Corp., Freeport, 
N. Y. (B) 


<n Brothers Corp., New “= Mi 
N. Y M 
*Gering Plastics, Div. of Studebaker- 
Packard Corp., Kenilworth, N. J. (M) 
Goodrich, B. F., Industrial Products 
Co., Akron 18, Ohio (M, T) 
Goodyear Tire & Rubber Co., Films 
& Flooring Div., Akron 16, Ohio (T) 
Gordon-Lacey Chemical Products Co., 
inc., Maspeth 78, N. Y. (T, U) 
Grace, W. R., & Co., Cryovac Div., 
Cambridge, Mass. M, Y 

H & R Industries, Nazareth, Pa. 
(L, M, P, Z) 
Halogen Insulator & Seal Corp., 
Franklin Park, Ill. (I) 
Harte & Co., Inc., New York, N. Y. (M) 
*L.C1I. (Hyde), Ltd., Sub. of Imperial 
Chemical Industries, Ltd., Cheshire, 


England (T, U) 
*Imperial Chemical Industries, Ltd., 
Millbank, London, S.W.1, England 
(M) 

Industrial Plastic Coating Corp., Clif- 
ton, N. J. (I) 
Intraplast Mfg. Co., New York 13, 
(M, T) 

Chicago 


"Be Western Mills Co., 
32, Ill. (M, P) 
Joclin Mfg. Co., Wallingford, Conn. (1) 
Kal Plastics Inc., Beaverton, Mich. 
( 


M, P) 
Kalle & Co., A.G., Wiesbaden, West 
Germany (A, L, M, T) 


Kaye-Tex Mfg. Corp., Yardville, N. J. 
(M, T, U, X, Z) 

Keystone Packaging Service, Inc., Phil- 
ipsburg, N. (M) 
*Kingsbacher Ae Co., Los Ange 7 
Calif. (B) 
Kleestron, Ltd., London, England (Z) 
*Kleinewefers, Joh., Séhne, Krefeld, 
West Germany (M, P, Q) 
Koppers Co., Inc., Plastics Div., Dure- 
ene Plant, Chicago 38, Ill. (M) 


% Indicates Advertiser 


(M 
*Naugatuck Chemical, Div. of United 


Kordite Co., Macedon, N. Y. (M) 
L & P Tool Co., Cincinnati, Ohio (T) 
Lamex, Inc., Norcross, Ga. (M) 


Boston 14, Mass. 
(B, C, H, M, T, Z) 
Linehan & Co., Dallas 7, Texas  (B) 
Ludlow Plastics, Needham Heights 94, 
Mass. (Jj, L, M, P) 
Marbek, Inc., Brooklyn 22, N. Y. (T) 
Maynard Plastics Co., Inc., Salem, 
Mass. (M, P) 
Mazzucchelli Celluloide S.p.A., Cas- 
tiglione Olona (Varese), Italy 
(A, B, D, F, M) 
Mehl Mfg. Co., Cincinnati 2, Ohio (M) 
Metallic Plastics Corp., Long Island 


Leathertone, Inc., 


City 1, N. Y. (P, T, U, V, W) 
Metropolitan Plastics Corp., ee 
Micron Plastics Corp., Brooklyn 38, 

N. Y. (M) 
Midwest Plastic Products Co Chicago 

Heights, Ill. (B, C M, P, Z) 
Miracle Adhesives Corp., Bellmore, 

N. Y. (Q, T) 

*Mono-Sol Corp., Gary, Ind. (R) 


*Monsanto Chemical Co., Plastics Div., 


Springfield 2, Mass. (B, S, T) 


*Muehlstein, H., & Co., Inc., New York 


17, N. Y. (T, VU) 
a a -Stretched Films, Inc., Pete ry 
AA 


Munray ° aw: Div., The Fanner 
Mfg. Co., Cleveland 35, Ohio 

(M, P, T, U) 

a Plastic Films, Inc., Ottawa, 

L, M, P) 

sibies Corp., Woodbridge, N. J. , 


States Rubber Co., Naugatuck, 
Conn. T 
*Nichimen Co., Inc., New York, N. Y. 
(P, T) 


*Nixon-Baldwin Chemicals, Inc., Nixon, 


N.jJ. (B,C,D,E,N,P,T, U, Z) 


*Nopco Chemical Co., Plastics Div., N. 


Arlington, N. J. (J) 
Novelty Bias Binding Co., Chelsea, 
Mass. T) 


Nylon Molding Corp., Garwood, N. J. 

I, L) 

Olin Mathieson Chemical Corp., Pack- 
aging Div., New York 21, N. Y. 


(A, M) 

*Omni Products Corp., New York 16, 

N. Y. (B, C, T) 
Pantasote Co., The, Passaic, N. J. 

(T, U) 

Pasley’s Plastic Products, Inc., Atlanta 

18, Ga. (T) 

Pearson Industries, Long Island City 1, 

N. Y. (P, T, U, V, w) 


Permacel, New Brunswick, N. I. @ 
Plastex Process Co., Maywood, N. J. 
(L) 

Plastic Extrusion & Engineering Co., 
Inc., Westboro, Mass. Vv) 
Plastic Film Co., Inc., New _ N. Y. 
{, Q, T) 

Plastic Horizons, Inc., isa ep oF 
N 


Finsie Laminating Corp., Vauxhall, 

J. (B, U) 

Pee Corp., Hartford 1, Conn. (Z) 

Plicose Mfg. Corp., Brooklyn 22, N. Y. 
M 


> P) 

Polyethylene Corp. of America, Cran- 
bury, N. (M) 
Polyken Sales Div., The Kendall Co., 
Chicago 6, Til. (M) 


Polymer Corp. of Pa., The, Reading, 
P. 


a. (I, L) 
Polypenco, Inc., Reading, Pa. ia L) 
Polytex Corp., Hoboken, N. J. (M, T) 


Presto Plastic Products Co., Inc., 


Brooklyn 34, N. Y. (T) 





FILM, SHEETING, AND SHAPES 





a Lining Corp., er 5& 


Rand Rubber Co., Brooklyn, og by (T) 
*Raritan Plastics Corp., Paterson 1, N. ‘4 


*Raybestos-Manhattan, Inc., Reinforced 
Plastics Dept., Manheim, Pa. (I, M, N) 
Reeves Bros., Inc., New York 18, N. ¥ 
Reliance Plastic & Chemical Corp. 
Paterson 26, N. J. (M 
Reynolds Metal Oe Plastics Div., 
Richmond 28, (R, T) 
>. en " Ine., New Tor 


Aen z Roberts, Inc., Stratford, c—. 


Rowland Products, Inc., Kensington 
Conn. (B, C, D, 


a 5 Corp. of America, oe 3, 
Rudd Plastic Fabrics Corp., Brookl 
Sanford Plenies Corp., Matawan, N. i 
Sawaya Mfg. Co., Inc., Trinidad, Colo. 

(M, T) 


*Scranton Plastic 
Scranton 5, Pa. 
Seal-Peel, Inc., Royal Oak 3, “Mic Sn 
*Seiberling Rubber Co., Plastics Div., 
Newcomerstown, Ohio (M, P, T, U) 
Shamban, W. S., & Cr, Calver ot 
Calif. j 


ee 3 Plastics eS, ge ten 1, 


(B, C, H, KL, M, P.O, T, Ue 
Sun Steel Co., Chicago 36, Ill. (T) 
he Tape Corp., New nah. 


Laminating g, Corp, 


Tex-Trude, Inc., Houston 17, Texas 


Thalco, Los Angeles 22, Calif. (R, 
*Transilwrap Co., Chicago 40, Iil. 

Soe BX Mt. N, R, T, Z) 
Trans-Poly Corp., Mt. Vernon, N. RS 
Tupper Co., Woonsocket, R. I. (M, P) 
*Union Carbide International Co., Div. 
of —_ Carbide Corp., New York 
17, N. (M, T, U) 
* Union Garbide Plastics Corp., Div. of 
Union Carbide Corp., New York 17, 
ht. Z. (S, U) 
United States Chemical Milling Corp., 
Omohundro Fiberglass Div., Man- 
hattan Beach, Calif. (R) 
United States Gasket Co., Plastics Div. 
of Garlock, Inc., Camden, N 


. , 
Usines Gheysen, S.A., Lembecq-Hal, 

Belgium (M, T, U, X, Z) 
Virginia Plak Co., New York 16, N. Ww) 
Visins 3 .. Div. of Union Carbide 


, Chicago 38, IIl. (M, Z) 
weeds Plastics Co., Lenni Mills, Pa. 


Worbla, Ltd., Papiermuhle-Bern, Switz- 
erlan (T, 


FILM, EMBOSSED 


Allied Engraving & Stamping Co., 
Buffalo 10, N. Y. 

Associated Rubber & Plastic Corp., 
New York 51, N. Y. 

Barr Corp., The, Richmond Hill, N. Y. 

i Product Co., Inc., Secaucus, 


Canadian General-Tower, Ltd., Galt, 
Ontario 

Canadian Resins & Chemicals, Div. of 
Shawinigan Chemicals, Ltd., Mont- 
real 2, Que. 

























nl Ret AS 


lo 





FILM, SHEETING, AND SHAPES 


N., Y. 
*Dow Chemical Co., The, 


Canton Containers, Inc., Canton 7, 

Clopey. Corp, C 14, Ohi 
jopay rp. incinnati io 

Gas Products, Inc., Englewood, 


j. 
Cohuntbus Coated Fabrics Corp., Co- 
lumbus 16, Ohio 
Commercial Plastics, Ltd., London 
W.1, England 
Crowl, Charles, Co., El Monte, Calif. 
Dorrie Process Co., Inc., Brooklyn 22, 


Midland, 
Mich 


Efka Plastic Corp., Hoboken, N. J. 

Elm ed. Fabrics Co., Inc., New 
York 16, Y. 

ro, ed Corp., New York 1, 


Facile Corp., Sub. of Sun Chemical 
Corp., Paterson 20, N. 
Firestone Plastics Co., Pottstown, Pa. 
Flexcon Co., Spencer, Mass. 
Gomar Mfg. "Co., Inc., Linden, N. J. 
Goodrich, B. F., Industrial Products 
Co., Akron 18, Ohio 
so ear Tire & Rubber Co., Films 
Flooring Div., Akron 16, Ohio 
Gale Lacey Chemic: al Products Co., 
Inc., Maspeth 78, Y. 
Harte & Co., Inc., New York 16, N. Y. 
Herculite Protective Fabrics, Newark 


7, Meike 
*LC.I. (Hyde), Ltd., Sub. of Imperial 


Chemical Industries, Ltd., Cheshire, 


England 
Intraplast Mfg. Co., New York, N. Y. 


—— Western Mills Co., Chicago 

32, Ill. 

Kalle & Co., A.G., Wiesbaden, West 
Germany 


Kaye-Tex Mfg. Corp., Yardville, N. J. 
Koppers Co., Inc., Plastics Div., Dure- 
thene Plant, Chicago 38, I 
Leathertone, Inc., Boston 14, Mass. 
Marbek, Inc., Brooklyn 22, N. Y. 
Metallic Plastics Corp., Long Island 
City 1, N. Y. 
Pantasote Co., The, Passaic, N. J. 
a7 Industries, Long Island City 1, 


Plicose Mfg. Corp., Brooklyn 22, N. Y. 
Polytex Corp., Hoboken, N. J. 
Presto Plastic Products Co., Inc., 
Brooklyn 34, N. Y. 
— Printing Co., Inc., Ridgefield, 
New York, 


N. J. 
*Robeco Chemicals, Inc., 
» 2 


in & Roberts, Inc., Stratford, Conn. 
—< Corp. of America, Hicksville, 
A 


Rod ee Fabrics Corp., Brooklyn 


‘Steel Co., Chicago 36, Hl. 
Therm-O- Form Plastics Co., Home- 
wood, Ill. 
*Transilwrap Co., Chicago 40, Il. 
*Union Carbide International Co., Div. 


of Union Carbide Corp., New York 
17, N. Y. 

Usines Gheysen, S.A., Lembecq-Hal, 
Belgium 


Visking Co., Div. of Union Carbide 
Corp., Chicago 38, Il. 


FILM, METALLIZED 
Acme Laminating & Plastics Co., Inc., 
Detroit, Mich. 
All Purpose Roll Leaf Corp., Paramus, 
N. J. 
Brutier Product Co., Inc., 


Secaucus, 


N. J. 
Coating Products, Inc., Englewood, 
N, Jj. 
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*Hastings & Co., Inc., 
Pa. 
*L.C.L. 


*Transilwrap Ga. 





Commercial Plastics, Ltd., London 
W.1, England 
Dorrie Process Co., Inc., Brooklyn 22, 

N. 
— ‘Leather Corp., New York l, 


Sie: Products, Painesville, Ohio 
Flexible Packaging Div., Continental 
Can Co., Inc., Mt. Vernon, Ohio 
Gomar Mfg. Co., Inc., Linden, N. J. 
Philadelphia 3, 


(Hyde), Ltd., Sub. of Imperial 
Chemical Industries, Ltd., Cheshire, 


England 
Joclin Mfg. Co., Wallingford, Conn. 


*Lamart Corp., Clifton, N. 


Marbek, Inc., Brooklyn 22, N. Y. 
Metallic Plastics Corp., Long Island 
City 1, » 
Pearson Industries, Long Island City 
Y 


Chicago 40, Ill. 
Vacuum Technik, Niederwalluf, West 
Germany 


FILM, PERFORATED 


Acme Laminating & Plastics Co., Inc., 
Detroit, Mich. 

Canadian Resins & Chemicals, Div. of 
Shawinigan Chemicals, Ltd., Mont- 
real 2, Que. 

Canton Containers, Inc., Canton 7, 


Ohio 
Coating Products, Inc., Englewood, 
N. 


Fabric Leather Corp., New York 1, 
Y. 


Kondite Co., Macedon, N. Y. 

Metallic Plastics Corp., Long Island 
City 1, N. Y. 

Pearson Industries, Long Island City 1, 
N. Y. 

Plicose Mfg. Corp., Brooklyn 22, N. Y. 
Presto Plastic Rg a Co., Inc., 
Brooklyn 34, Y. 
Reynolds Noted ‘Co., 
Richmond 28, Va. 
Shamban, W. S., & Co., 

Calif. 
*Union Carbide International Co., Div. 
. he a Carbide Corp., New York 
7 
Usings Gheysen, S.A., Lembecq-Hal, 
Belgium 
Visking Co., Div. of Union Carbide 
Corp., Chicago 38, Il. 


Plastics Div., 


Culver City, 


FILM AND SHEET, 
BIAXIALLY ORIENTED 


A. Polypropylene 
B. Styrene 
C. Vinyl 


oe Plastic Engineering, Chicago 9, 
B 


Commercial Plastics, Ltd., London 
W.1, England (A, C) 
*Dow Chemical Co., The, Midland, 


Mich. ) 
Eesen Products, Painesville, Ohio (B) 
Natvar Corp., Woodbridge, N. J. (B) 
*Plax Corp., Hartford 1, Conn. (B) 
Reynolds Metal Co., Plastics Div., 
Richmond 28, Va. C) 
*Transilwrap Co., Chicago, Ill. (B) 


LAMINATES 
(Film-to-Film, Film-to-Paper, etc.) 
Allied Engraving & Stamping Co., 


Buffalo 10, N. Y 
Armen, Inc., 


(For complete addresses, see Alphabetical Index, p. 1323) 


Long Island City 2, N. Y. 
Barr Corp., The, Richmond Hill, N. Y. 


Blank, Arthur, & Co., Inc., Boston 15, ‘4 


Ltd., Galt, 9 
Canadian Resins & Chemicals, Diy, of 


Mass. 
Canadian General-Tower, 
Ontario 


Shawinigan Chemicals, Ltd., Mont- 
— 2, ~. 7 

emtron Fiber Glass Co., El M 

Calif. es: 
Clopay Corp., Cincinnati 14, Ohio 
Coating Products, Inc., Englewood, 


Columbus Coated Fabrics Co 

oe. he me. 7 
ommercial Plastics, Ltd. London 
W.1, England 

Contour Packaging Co., Philadelphia 
27, Pa. 

Cromwell Paper Co., Chicago 1, I} 

Crowl, Charles, Co., El Monte, Calif, 

Curry Arts, Scranton o te 

*Davis, Joseph, Plastics Co., Kearny, 

N 

, Brooklyn 22, 


Efka Piastic Corp., Hoboken, N, J. 
Electro-" Technical” Products Div., Sun 
Chemical Corp., Nutley 10, N, J, 
Elm re? Fabrics Co., Inc., New 

York 16, xe 
eg pahall Corp., New York 1, 


Facile Corp., Sub. of a Chemical 
Corp., Paterson 20, N. 

Fasson Products, Ee Be” of Ohio 

Fersons Industries, Inc., New York |, 
N. Y 


8 Process Co., Inc 


Flexcon Co., Spencer, Mass. 
Flexible. Packaging Div., 
Can Co., Inc., Mt. Vernon, Ohio 
Gomar Mfg. Co., Inc., Linden, N, J. 
Gordon-Lacey Chemical Products Co,, 

Inc., Maspeth 78, 
H & R Industries, beeealied Pa. 
Harte & Co., Inc., New York 16, N. Y. 
oe Protective Fabrics, Newark 


i y 
*LC.1. (Hyde), Ltd., Sub. of Imperial 
Chemical Industries, Ltd., Cheshire, 
England 
New York 13, 


— ast Mfg. Co., 
N. 

Joanna Western Mills Co., Chicago 92, 
I 


Kaykor Industries, Inc., Yardville, N, J. 
*Lamart ‘Corp., Clifton, N. J. 

Leathertone, Inc., Boston 14, Mass. 

Ludlow‘ Plastics, Needham Heights 94, 
Mass. 

Marbek, Inc., Brooklyn 22, N. Y. 

Maynard Plastics Co., Inc., Salem, 
Mass. 

Metallic Plastics Corp., Long Island 1, 
N. Y 


Minnesota Mining & Mfg. Co., Irving- 
ton Div., St. Paul 6, Minn. 

Pantasote Co., The, Passaic, N. J. 

is 3 Industries, Long Island City 1, 


Plastic Film Co., Inc., New York, N.Y. 
Plastic Laminating Corp., Vauxhall, 
N. J 


Portage Plastics Co., Inc., Portage, Wis. ; 


Presto Plastic Products Co., 


Brooklyn 34, N. Y. 


Protective Lining Corp., Brooklyn 3% 
N. Y. 


Tacoma, Wash. 
Plastics Div, 


Inc., Ridgefield, 


Rainier Plywood Co., 
Reynolds Metal Co., 
Richmond 28, Va. 
Ridge Printing Co., 

N. 
#Ricgel Paper Corp., 
N. 


ete Process Corp., Roselle, N. J. 

Ross & Roberts, Inc., 

*Rubber Corp. of America, Hic 
N. Y. 


Continental . 


New York 17, 


a 


Stratford, Cont. — 
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Rudd <a Fabrics Corp., Brooklyn 
20, N. 

scieidahl 'G. T., Co., Northfield, 
Minn ae 

#Scranton Plastic Laminating Corp., 
Scranton 5, Pa. 

og Plastic Laminators, Seattle 8, 

en, W. S., & Co., Culver City, 
Calif. 


Burbank, Calif. 


jerracin Corp., The, 
oe i E. Ruth- 


#Standard Insulation Co., Inc., 
erford, N. J. 
Sun Steel Co., 
Tuff-Clad, Inc., 
United Laminations, Inc., 
Usines Gheysen, S.A., 
Belgium 
Virginia Plak Co., New York 16, N. Y. 
Wasco Products, ‘Cambridge, Mass. 
Wellington Print Works, Inc., Trenton, 


N. J. 
Willson Camera Co., 


Chicago 36, Ill. 

Kent, Ohio 

Mayfield, Pa. 
Lembecq-Hal, 


Havertown, Pa. 


RODS, TUBES, SHAPES 


Acetal (See 
Polyoxymethylene) 

Acrylate and Methyl 
Methacrylate 


> 


Casein 
Cast Phenolic 
Cellulose Acetate 


Cellulose Acetate 
Butyrate 


Cellulose Nitrate 
Cellulose Propionate 
Ceramoplastic 
Chlorinated Polyether 
Epoxy 

Ethyl Cellulose 
Fluorocarbons 

Glass Bonded Mica 
Nylon (Polyamide) 
Polycarbonate 
Polyester, Cast 
Polyethylene 


moaA®& 


2POwXPOZ ERK AL - TOM 


Polyoxymethylene 
(Acetal) 


Polypropylene 
Polystyrene 
Polyviny! Alcohol 
Polyvinyl Chloride 


Polyviny! Chloride- 
Acetate 


=<cxnw 


>< 


Polyvinylidene 
Chloride 


Y. Silicones 
Z. Styrene Copolymers 


AAA. Plastic Co., New ven 17, N. Y. 
(A, D, E, F, G, K, L, N oS I 


U. W, Z) 

A.B.S. Mfg. Co., Inc., New York LL, 
N. Y. (E, F, K) 
®Ace Plastic Co., ,, Panton 35, N.Y. 
(A, C, D, E, K, N, O, O, S, T, Z) 
Action Plastics, an one 3, N. J. 
N, 0, S. V,Z) 


Aircraft Specialties = Inc., Hicks- 
ville, N. Y. D) 


’ ( 
All-Tech Industrie 2s, Inc., Miami ‘68, 
Fla. (P) 


a 


%& Indicates Advertiser 








Alpha Plastics, Inc., Livingston, N. J. 
. Sv so 
Amercoat Corp., South G ate, Calif. (J) 


American Agile Corp., Bedford, Ohio 


American Hard Rubber Co., Div. of 
Amerace Corp., Butler, N. J. 
(D, E, I, K, N, Ae oe Pe 
*Anchor Plastics Co., , Long Island 
City 6, N. Y. 
(A, D, E, G, K, N, O, Q, S, T, V, Z) 
Aristocrat Plastics, Inc., Newark 3, 
N. J. (A, D, E, G, L, N, Q, T) 
~—s Plastic Engineering, Chicago 


(A, D, E, N, P, Q, 
*Auburn Plz Aad Inc., Auburn, N. Y. 
(A, D, E, G, K, N, Q, S, T, V, Z) 
Azienda Resine Sintetiche, S.A.S. Di 
R. Botta & C., Turin, Italy (Q, V) 
BX Plastics, Ltd., London E.4, Eng- 
land (B, Q, T) 
*Barron, J. E., Plastics, Inc., Cincinnati 
2. Ohio (A, C, E, N, R, T) 
— Chemical Co., Inc., Cranston 10, 
a oS ty 
Bina, Paul, Co., Buffalo 10, N. Y. (A) 
Bolta Products Div., The General Tire 
& Rubber Co., Lawrence, Mass. (V) 
Borden Chemical Co., The New York 
17, N. Y. (V, W) 
*Busada Mfg. Corp., Flushing 54, 4 x, 
*Cadillac Plastic & Chemical Co., De- 
troit 3, Mich. 
aC DEL Oh ea De 
Canadian Resins & Chemicals, Div. of 
Shawinigan Chemicals, Ltd., Mont- 
real 2, Que (Q) 
Carlon Products Corp., Aurora, Ohio 
(A, D, E, I, K, N, Q, §S, T, V, Z) 
*Carmer Industries, Inc., Kenilworth, 


R, T, W, X) 


N. J. «BR N) 
Carolan, K. T., & Co., Inc., Orange, 
N. J. (L) 
Carolina Industrial Plastics Div., Essex 
Wire Corp., Mt. Airy, N. C. (V) 


Cast Optics Corp., Hackensack, N. A 
Celluplastic Corp., Newark 2, N. : 
(D, E, G, 0, S. T) 
Cincinnati 22, Ohio 
O, S, T, V, Z) 
Chemtron Fiber Glass Co., El Monte, 
Calif. (Cc, P) 
Chicago Wood & Plastic Products, Chi- 
cago 41, Il. 
(A, C, E, iF, C, K, N, 0. T, Z 
Clearfloat, Inc., Attleboro, Mass. (A) 
*Colonial Kolonite Co., Chicago 47, Tl. 
(B, C, D, E, M, N, Q, T, Y, Z) 
Cosgeees -rcial Plastics = iy 14, 


Chemplasco, Inc., 


, D, E, G, K, S, T, V 

W, X, Z) 

Commercial Plastics, Ltd., London 
W.1, England V) 


*%Commercial Plastics & Supply Corp., 

New York 12, N. Y. (A, D, L, N) 

Conneaut Rubber & Plastics Co., Con- 

neaut, Ohio (L, N, Q, S, T, V, Z) 

*Continental-Diamond Fibre Corp., Sub. 
of The Budd Co., Newark, Del. 


(L, M) 

*Contour Extrusion Co., Mamaroneck, 
sf (O, S) 
Corroplast, Inc., Passaic, N. J. (S, V) 


Crane Packing Co., Morton Grove, F 
L 

*Crane Plastics, Inc., Columbus 15, Ohie 
(A, D. E, K, QO, T, V, Z) 

*Crescent Plastics, Inc., Evansville, Ind. 
(A, E, K, Q, S, T, V, Z) 

Curry Arts, Scranton 9, Pa. (A, V, Z) 
Custom Extrusion, Inc., Sheffield, 
Mass. oe ae 
*Custom Plastics, Inc., Melrose Park, 
(D, E, K, Q, T, V) 





FILM, SHEETING, AND SHAPES 


Springfield, Pa, 
J, P) 

*Danish Plastics, Copenhagen, Denmark 
(D, E, N, Q, S, V, X, Z) 

*Davis, Joseph, Plastics Co., Kearny, 
N. J. DD; BY. S. @ a Fz 
*Dayco Corp., The, Dayton, Ohio (P) 
*Decar Plastics Corp., Middleton, Wis. 


Dama Plastics, Inc., 


Dekoron; Products Div., Samuel Moore 
& Co., Mantua, Ohio (Q, V) 
*DeWitt Plastics Div., Shoe Form Co., 
Inc., Auburn, N. Y. (E, Q) 
Dielect, Inc., Fords, N. J. (P) 
Dixie Plastics Mfg. Co., New Orleans, 
La. (E, Q, S, T, V, Z) 
Dixon Corp., Bristol, R. I. (L) 
Duall Plastics, Inc., ee Fe 
» E, a N, T;: ¥, 20 
*Dumont Corp., San Rafaci, “Calf (Y) 
Du Verre, Inc., Arcade, N. Y. (P) 
*Dynamit Nobel Aktiengesellschaft, 
Troisdorf/Kéln, West Germany 
(C, D, F, N, P, T, V, W) 
pe 89 ae Mechanics, Inc., Clifton, 


ae 4 (L, M) 
Emerson & Cuming, Inc., Canton, 
Mass. (P; T, Z 
Emerson Plastics Corp., Bronx 61, 
N. Y. iP. -¥ 
*Engineered Plastics, Inc., Gibsonville, 
N. C. (A D, | FO et BS 


*Engineering Laboratories, Inc., Pomp- 
ton Lakes, N. J. (D, T) 


Erinoid, Ltd., London, England 

(A, B, D, N, T, V, Z) 
Flex Products Corp., Rutherford, No 
Philadelphia * 


Fluoro Plastics, Inc., 


Pa, 2 
*Furane Plastics, Inc., Les Angeles 39, 
Calif. 
Geauga Industries Co., Middlefield. 
Ohio (V) 
General Plastics, Ine., Kalamazoo, 


Mich. (Q, S, V, Ww) 


Genesee Laboratory, Inc., Auburn, 
N. Y. (Q, V) 
Glasflex, Inc., Stirling, N. J. (A) 
Glass Laboratories. Inc., Brooklyn 20, 
by D, E, K, 0,8, T, Z 
Goodrich, B. F., Industria ’ Products 


Co., Akron 18. Ohio (Vv) 
H & R Industries, Nazareth, Pa. 
(A, N, Q, S, T,_X, Z) 
Halogen Insulator & Seal Corp., Frank- 
lin Park, I .N 
Haveg Industries, Inc., Wilmington 8, 
el. L, M, V 
a> ats Corp., The, Wilmington 4, 


Hyde, A. L., Co., Grenloch, N. J. (N, R) 
Federtil Go- Roselle, N. J. (K, 0, S, V) 
Hysol Corp., "Olean, N. Y. (y) 


*Imperial Chemical | Industries, Lt 
Millbank, London S.W.1, England 
Industrial Plastic Coating Corp., Clif- 
ton, N (L) 


Ni, I. 
Industrial Plastics Corp., Elkhart, Ind. 
(D, E, K, Q, T, V) 


Industrial Plastics & Equipment on 


Orange, N. J. 
Industrial Sales Baginet, PY: York 
17, N. Y. (A, D Ce N, QO, 
W, 2) 
Industrial Vinyls Inc.. Miami “io Fla. 
(A, E, ©. See Vv, Z) 
Br H. G., Mig. Co.. Inc.., Paterson 


(D, E, K) 

tJescall Plastics, Div. of The Electric 
Storage Battery Co., Kensington, 
Conn. (A, D, E, G, K, N, Q, §, T, V) 
Jet Specialties Co., Inc., Los poe 
63, Calif. (A, D, E, N, 0, S, V a 
a Plastics, Inc., Brooklyn 8, g 
A, D, E, F, K, N, Q, S, T, V. W, 

X, Z) 














FILM, SHEETING, AND SHAPES 


Johns-Manville, New York 16, ” x, 


‘) 
K-S-H — st High Ridge, ile, 
Kalle & ~~ AG., te ae BS ba 


#Kleinewefers, Joh., Séhne, Krefeld, 
West Germany (A, D,N, O, Q, S, 
T, Vv, W) 
Kraloy Plastic Pipe Co., Inc., Santa 
Ana, Calif. (Q, S, T, V) 
L & P Tool Co., Cincinnati eo 
Lavorazione Materie Plastiche, S.A.S., 
Turin, Italy (Q, S, V) 
Libbert Plastics, Inc., Fort Worth 14, 
Texas (E, Q, T, V) 
Linehan & Co., Dallas 7, Texas 
(D, E, Q, T, W, Z) 
Lusteroid Container Co., Inc., Maple- 
wood, N. J. (D, E, F, G, Q, S) 
Lus-Trus Corp., Ypsilanti, Mich. (A, D, 
EB. 1 &.. N,.O, OQ, RB, S. T,. V, X, Z) 
Mannesmann-Easton Plastic Products 
Co., Inc., Easton, Pa. (V) 
*Marblette oe The, Long Island 
City 1, (C, J) 
Beesal, L. "yeaah, & Sons, Norristown, 
(L, N, Q, V, Y} 
Marken Plastic Corp., Los fogn 59, 
Calif. (E, S. . Ve Wes. 
Maynard Plastics Co., ly " Salem, 
Mass. (D, E, K, Q, S, T, Vv, Ww, Z) 
*Mayon Plastics, Hopkins, Minn. (Q, V) 
Mazzucchelli Celluloide S.p.A., Cas- 
tiglione Olona —— play 
D, F, Q, T) 
Mehl Mfg. Co., daiciar 2. Ohio (Q) 
* Merchandise Presentation, Inc., New 
York 35, N. Y. (E) 
Minnesota Mining & Mfg. Co., Irving- 
ton Div., St. Paul 6, Minn. (L, Q, V) 
- Adhesives Corp., Bellmore, 
N.Y (V) 
Moore “Mfg., Inc., San Francisco 10, 
Calif. Q, T, V, W, X) 
Munray Products Div., The Fanner 
Mfg. Co., . ow 35, Ohio 
fa, D E, L, O, S, T, V, W, X, Z) 
ee * 2x7, y a4 of America, Clifton, 


J. (H, M) 
edie’ Plastic Products Co., on 
Odenton, Md. (Q, T » 2) 


National Plasticrafters, Inc., Sub. of 
National Lock A Sheboygan, Wis. 
(E, G, K, Q, T, V, W, Z) 

Natvar Corp., Woodbridge, N. J. 
(Q, S, V) 
New England Tape Co., Hudson, Mass. 
D, E, N, S, T, V) 
on Plastic Corp., Los Angeles 38, 
*Nixon- Baldwin Chemicals, Inc., Nixon, 
N. (D, E, F, G) 
Northland Plastics, Inc., Sheboy mn, 


Novelty Bias Binding Co., Chelsea, 
Mass. (V) 
Nylon Molding Corp., Garwood, ‘a RF 
ata 9 ema Corp., New York 16, 
C, D, E, F, Vv) 

Pasiey’s Plastic Products, Inc., Atlanta 
18, Ga. (V) 
Pen Mac Nye Co., The, Akron 10, 
S.... (P, Vv) 
lvania Fluorocarbon Co., Inc., 

“Phi delphia 4, Pa. (L) 
Perfex Plastics, Inc., Chicago 16, Ill. 
(A, D, E, G, K, N, Q, 5, T, V, Z) 
Permacel, New Brunswick, N. J. (L) 
sig as Label Corp., —s 


Plasteel Corp., Inkster, Mich. (V) 
*% Indicates Advertiser 








*Plastex Co., The, 


*Raybestos-Manhattan, Inc., 





<<: a Ohio 
(A, D 


K, Q, T) 
Plastic |< we Products a Eliza- 
beth 1, N. J. (Q, V) 


Plastic Setraston & Engineering Co., 
Inc., Westboro, Mass. 
(D, E, N, Q, S, T, V, Z) 
Plastic Process Co., Div. of Monadnock 
Mills, Los Angeles 45, Calif. 
( S, T, V, Z) 


> ; 


*Plastic Stamping Corp., Chicago 47, 


Ill. (A, D, E, L, M, N, P, Q, 
V, W, Y, Z) 

Plastics Industrial Products Inc., Pea- 
y, Mass. D, E, Q, S, V) 
oe Plastics Co., Smithtown, 
(D, S, T, X) 


Polyonn Plastics Corp., New York } 
Y 
Polygon Plastic Co., Walkerton, ind, 


Polymer Corp. of Pa., The, Reading, 
Pa, _N, Oo @ 

Polypenco, Inc., Reading, Pa. 
(I, L, N,-O, Z) 


Pyramid Plastics, Inc., Chicago 7, Ill. 
(D, E, K, N, Q, T, V, W, X, Z) 

Quick Plastics, Jackson, Mich. 
(A, D, E, K, Q, S, T, V, Z) 
Reinforced 
Plastics, Dept., Manheim, Pa. (L) 
Rediweld, Ltd., Crawley, Sussex, Eng- 
land (Q, S, V) 
Reeves Bros., Inc., New York 18, NO: y 
Reflin Co., San Diego 11, Calif’ (P) 
Reliance Plastic & Chemical Corp., 
Paterson 26, N. J. (A, D, E, G, K, L, 
Q, S, T, V, W, Z) 
Resincraft Plastics, Inc., Chicago 16, 
tll. (Q, V) 


Resisto Chemical, Inc., heise my ig | 99, 
Del. (C, J, P. , Y) 
Resistoflex Corp., Roseland, N. J 


(L, U) 
Riverside Plastics, Inc., Woodbury, 
N. J. Q, S, T, V, W, Z) 
Rogers Corp., Rogers, Conn. (L) 
*Rotuba Extruders, Inc., Brooklyn 9, 
N. Y. (A, D, E, K, T) 
Rowland Products, Inc., Kensington, 
Conn. > 
Sandee Mfg. Co., Chicago ill. 
(A, D, | a ae a A 


Sanford Plastics Corp., Matawan, N. w 
Sawaya Mfg. Co., Inc., ie Calo, 
(A, N, Q, T, V) 

— Process Corp., Long Island City 
N. Y. (P) 


a? W. S., & Co., Culver City, 


Calif. (I, L, N, R, §S) 
Sheffield Plastics, Inc., Sheffield, Mass. 
(S, V) 


Silicone Insulation, Inc., Bronx 61, 
N. Y Y 


Skyline Industries, Titusville, Pa. 

-_oa£tV.2 
*Southern Plastics Co., Coleus 1, 
s. C, (A, D, E, CG, i N, 0, 0. 
a, i w. Z) 
Southwestern Plastic Pipe Co., Mineral 
Wells, Texas (A, E, K, Q, S, T, V, Z) 
Stauffer Chemical Co., Molded Prod- 

ucts Div., Los Angeles 23, Calif. 
’ S, . V, Z) 
Streamline Plastics Co., Bronx 56, N. Y. 
Ls GC 8, 3, dD 
*Sunlite Plastics, Inc., Milwaukee 46, 
Wis, (D, E, G, K, N, Q, S, T, 


V, W, Z) 
Supplex Co., Div. of Amerace Corp., 
Garwood, N. J. (Q, V, W) 


Sussex Plastic Co., Belleville, N. J. 
(A, D, E, G, K, L, Q, S, it V, W, Z) 
Taylor Fibre Co., Norristown, Pa. (Y) 


(For complete addresses, see Alphabetical Index, p. 1323) 






Tex-Trude, Inc., Houston aT, Texas 
E, Q, Tr 
Thermoplastic Processes, Inc, Ss 
N. J. (A, D, E, G, 
S, TV, 
Thielex Plastics Corp., The, New 
ket, N. J. Q, 
Thombert, Inc., Newton, Iowa (N 
*Transilwrap Co., Chicago 40, Til, : 
(A. DE, LN, 0, Be 8, BM) 
Trans-Poly Corp., Mt. Vernon, N, 


Tuff-Clad, Inc., Kent, Ohio 
*Union Carbide International Co., 
of Union Carbide Corp., New York ; 
¥. 


17, N. a 
United States Gasket Co., Plastics Div. © 
of Garlock, Inc., Camden, N. J. 

(L, N, Q, 8) 
U. S. Stoneware Co., The, Ta 
Ohi 


10 N, 
Usines Gheysen, S.A., Lem 
Belgium 


a r 


ee 


iad ~ 


Vacuum Plastics Corp., Columbus 2, - 3 


Ohio (T, Z) 
Valeo, Inc., St. Petersburg 3, Fla. a 
*Vogt Mfg. Corp., Rochester 5 re Y. 
(QQ, Ww) 


int = 


*Waljohn Plastics, Inc. ce» _ rola 
N. Y. (A, D, E, K. S, 
Western Plastics = = Tecan 
Wash. (Q, V. 3 


Westinghouse Electric Corp., Micarta 
Div., Hampton, S. C. 
Worbla, Ltd., Pei 
Switzerland E, F, V, 
World Votes, New York 60, NY 
, D, E, G, K, &, Q ar W, 2) 
Yardley ¢ teh bos Is 
Ohio (A, D, E, z xo TV 


Yates Co., Erie, Pa. aE 


Young Development Div., A. 
Dept., Hercules Powder a 


Wilmington 99, Del. 


SHEETS 
(Over 10 Mils) 


Acetal (See 
Polyoxymethylene) 
Acrylate and 
Methacrylate 
Acrylonitrile- 
Butadiene-Styrene 
Allyl 
Casein 
Cast Phenolic 
Cellulose Acetate 
Cellulose Acetate 
Butyrate 
Cellulose Nitrate 
Cellulose Propionate 
Cellulose Triacetate 
Ceramoplastic 
Chlorinated Polyether 
Ethyl Cellulose 
Fluorocarbons 
Foamed Plastics 
Glass Bonded Mica 
Nylon 
Polycarbonate 
Polyester Resins, Cast 
Polyethylene 
Polyoxymethylene 
(Acetal) 
Polypropylene 
Polystyrene 
Polyvinyl Alcohol 


x=< CamwmOw~OZEerxAr--X OmmMON BP PY 











22-3nBS 


ws S33 2enrn 


NeNaN 


=P 3 








 *Ace or Co., 


Yy. Polyvinyl Chloride 


(Plasticized) 

Z PVC (Rigid) 

AA. Polyvinyl Chloride- 
Acetate 


BB. Polyvinylidene Chloride 
CC. Silicones 
DD. Styrene Copolymers 


Plastic Co., rag 


B, F, G, 


AAA. 
N. Y (A, 


" Abutco Plastics Industries, al 
ton, Pa. (B, T, 
Acadia Synthetic Products, Div. of 
Western Felt were Chicago 23, 
tl. (F, G, M, Q, T, W, Y, CC) 
lestibd 35, N. Y. 

A, E, F, CG, Q, R, T, V, W, DD) 

Acme Laminating & Plastics Co., Inc., 
Detroit, Mich. (F, G, H, O, Y, DD) 
— Specialties Co., Inc., Hicksville, 


Al Tech 
Fla. 
Americoat org 

American A 


York 17, 
Lk M, Q, 
W, DD) 

Hazle- 
Vv, w, DD) 


(O 
Miami 68. 
S 

South G cate, Me (Y) 
Corp., Ohio 
Ber” V, Y, Z) 
American Hard Rubber Co., Div. of 

Amerace Corp., Butler, N. J. 

(V, Y, Z, BB, DD) 
Aristocrat Plastics, Inc., Newark 3, 
N, J. (A, F, G, M, NOD 


Industries, Inc., 


Armen, Inc., Long Island City, N. Y. (N) 
Armstron Cork Co., Lancaster, Pa. (O) 
Associa Rubber 


& Plastic Co 
New York 51, N. Y. ®) 
*Auburn Plastic Engineering, Chicago 


0, (A, B, F, G, N. Q, §S, T, V, 
W, Y, Z, AA, BB) 
*Auburn ae Inc., Auburn, N. Y. 


B, G, T, V, W, Y, DD) 
BX Plastics, Dae London, E4, Eng- 
land (D, Fr, HT, W, Y..2 


*Barron J. E., Plastics, Inc., Cincinnati 
2, F, G, Q, U) 
— Tisiate: al Co., Inc., Cranston 10, 

RL (T, ¥,.2) 
Blank, Arthur, & Co., Inc., Boston 15. 
Mass (A, F, Y, Z) 
Blum, Paul, Co., Buffalo, N. Y. ‘ie H) 
Bolta’ ucts Div., The General Tire 
& Rubber Co., Lawrence, Mass. 


ST. x Ze 

Bostrom Corp., Milwaukee 4, Wis. (Y) 
*Cadillac Plastic & Chemical Co., De- 
troit 3, Mich. (A, a E, F, 
G, N, O, S. T, U, V, W, Y, DD) 
*Campco Div. of Chicago Molded ’Prod- 
ucts Corp., a ae”, Il.  (B, F, G, 
M, O, T, V, W, DD) 

Canadian General-Tower, Ltd., Galt, 
Ontario (y, AA) 
Canadian Resins & Chemicals, Div. of 


Spewtnlgna Chemicals, Ltd., Mon- 
2, Que. (Y, Z, AA) 

Canton Containers, Inc., Canton 7, 
(T) 

tcagnt Industries, Inc., Kenilworth, 
(Q) 

—. K. T., & Co., Ine., Orange, 


Carclise Industrial Plastics Div., Es- 


sex Wire Corp., Mt. Airy, N. C. 
, Z) 

*Carroll, J. B., Co., Chicago 12, i. 
(F, G, T, W, Y, Z) 
Cast Optics Corp., Hackensack, N. J. 
(A. ) 
WCelanese Plastics Co., Div. of Cela- 
nese Corp. of America, Newark 2 
N. J. (F, J, T) 
Chaney Plastic Molding Co., Denver 
6, Colo. (S) 
, Inc., Cincinnati 22, Ohio 
(T, V, W, DD) 


—— 
W Indicates Advertise: 


*Colonial Kolonite Co., 


*Commercia 


*Dow ‘Chemical 


*Eastman Kodak Co., 


Chemtron Fiber Glass Co., El Monte, 
Calif. (E, O, S) 
Chippewa Plastics Co., Div. of Rexall 
Drug & Chemical Co., Chippewa 
Falls, Wis. (T) 
Clopay Corp., Cincinnati 14, Ohio (T) 
Chicago 47, Ill. 
P, Q, T, W, AA, CC, 
DD) 
Columbus Coated Fabrics Corp., Co- 
lumbus 16, Ohio (Y, Z, AA) 
Commercial Plastics, Ltd., London 
W.1, England (T, V, W, Y, Z) 
T fgg & Supply Corp., 

New York 12, 
(ak GW, 0, Z. AA, CC) 
Conneaut Rubber & Plastics Co., Con- 
neaut, Ohio (B, G, Q, T, V, Ww, , a 


(A, E, F, G, 


Z, DD) 

*Continental-Diamond Fibre Corp., Sub. 
of The Budd Co., Newark, Del. 
(N, P, CC) 

*Contour Extrusion Co., Mamaroneck, 
N, Y. (T, V) 
Corroplast, Inc., Passaic, N. J. (Y, Z) 


Crane Packing Co., 


Morton Grove, e 
Crow, 


Charles, Co., El Monte, Calif. 
(B, Y, Z, DD) 
Curry Arts, Scranton 9, Pa. (A, Y, Z) 
Custom Extrusion, Inc,, Sheffield, Mass. 
(A, W, DD) 

Dama Plastics, Inc., Springfield, Pa. (S) 


Dart Mfg. Co., Mason, Mich. (B, V, 
W, DD) 

*Davis, Joseph, Plastics Co., Kearny, 
N. J. (F, G, H, M, T, V, W, Z, DD) 


Deerfield Plastics Co., Inc., South Deer- 
field, Mass. (T) 


*DeWitt Plastics Div. Shoe Form Co. 
.¥. 


Inc., Auburn, N (G 
a The, saitent 


Mich. (M, O, T, BB) 


*Dumont Corp., San Rafael, Calif. 


(O, CC) 

Du Verre, Inc., Arcade, N. Y. (S) 

Dyna-Foam Corp., Ellenville, N. Y. (O) 

*Dynamit Nobel Aktiengesellschaft, 
Troisdorf/Kéln, West Germany 

(E, F, H. P, S.T, W.Y.Z. AA. DD) 

— 4,N. Y. 
F 


, G, J) 

Efka Plastic Corp., Hoboken, N. J. 
(BB) 

Electronic Mechanics, Inc., an 
ED , P) 
a _Rubber Co., Los Pe 21, 
(Y, Z) 

Elm Coitel Fabrics Co., inc., New 
York 16, N. Y. (Y, AA) 
Emerson & Cuming, Inc., Canton, 
Mass. (O, §, W, DD) 
Gibsonville, 


*Engineered Plastics, Inc., 
N.C (A, F, H, N, Q, T) 
London, England 
D, F, W, Y, Z, DD) 
Norwalk, Conn. 
(B, E, N, DD) 
Leather Corp., New York 1, 


Erinoid, Ltd., 

Extruded Plastics, 

Fabric 
N. 


(Y) 
Falls Hollow Staybolt Co., Dayshoms 


Falls, Ohio (N 
*Farbenfabriken-Bayer, A.G., Lever- 
kusen, West Germany (R, CC) 
Fersons Industries, Inc., New York 1, 
N. Y. (Y, AA) 
Firestone Plastics Co., Pottstown, Pa. 
(Y, Z, AA) 

Flexible Packaging Div., Continental 
Can Co., Inc., Mt. Vernon, Ohio 
Q, T, V) 

Flex-O-Glass, Inc., Chicago 51, Ill. 
a Sa A, 


ro Plastics, Inc., Philadelphia ‘ 


Frank, 4 -> & Co., Inc., Brooklyn 
34, N. (T) 


we Plastics, Div. 
a 


*LC.L 


*Imperial Chemical 


FILM, SHEETING, AND SHAPES 


Freeport Plastic Sheet Corp., Freeport, 
N. Y. 


Garrett Corp., The, Air Cruisers Div., 
Wall Township, N. Jj. 


*General American Transportation 
Corp., Plastics Div., Chicago 90, Til. 
(V, W, DD) 


*General Plastics Cop Marion, Ind. 
(A 


B, G, T, DD) 
General Plastics Corp., ‘Paterson, N. J. 


General Plastics Mfg. Co., Tacoma 2 
Wash. A, O) 
of Studebaker- 
rd Corp., Kenilworth, N. J. (T) 
Gilman Brothers Co., The, Gilman, 

nn. (B, W, DD) 
Glasflex, Inc., Stirling, N. J. (A, C) 


Glass Laboratories, Inc., Brooklyn 20, 
N. Y .G 


Goodrich, B. F., Industrial Products 
Co., Akron 18, Ohio (Y, Z) 
Goodyear Tire & Rubber Co., Films 
& Flooring Div., Akron 16, Ohio (Y) 
Gordon-Lacey Chemical Products Co.. 


Pack 


Inc., Maspeth 78, N. Y.  (¥, AA) 
H & R Industries, Nazareth, = 
B, Q, T, V,; Z, DD) 


Halogen Insulator & Seal Corp., grew 
lin Park, Il. ) 
Haveg Industries, Inc., Wilmington 8, 
Del (P, Z) 
Haveg Industries, Inc., asa” Div., 
Taunton, Mass. P, CC) 
Hollywood wag Meta Lite Corp., New 
York 11, N. ty, Z 
Homalite Tay “The, Wilmington 4, 
Del. iC, S) 
Grenloch, N. J. 
Q, U) 
(Hyde), Ltd., Sub. of ——— 
Chemical Industries, Ltd., Cheshire 
England (YZ, AA, DD) 
Industries, Ltd., 
Millbank, London, S.W.1, England 


Hyde, A. L., Co., 


(A, Z, AA) 
Industrial Plastic Coating Corp., Clif- 
ton, N. J. (N) 


Industrial Plastics & Equipment Co., 
Orange, N. J. (N} 
se Sales Engineers, ps ¥ 17, 
. (A, B, F, eS 
T. V, we Z, % ) 
Intraplast Mfg. Co., 
Jet Specialties Co., Inc., Los Ange = 
63, Calif. (B, G, > Vv, W, 
Joanna Western Mills, Co., Chicag 
32, Ill. 


New York 13, 
(Y) 


Joclin Mfg. Co., Wallingford, on 


Jodee Plastics, i ‘wis & 8, N. : 


(A, B, F, C,H ‘ 
a at AA, 9,7 bp} 
Johns-Manville, iT York 16, N. Y. 
; ce 
K-S-H Plastics, Inc., High Ridge, Mo. 
(A, B, GC, M, T, V, W, DD) 
Kal Plastics, Inc., Beaverton, Mich. 
(B, G, T, V, DD) 
Kalle & Co., A.G., Wiesbaden, West 
Germany (Z) 


Kaye-Tex Mfg. Corp., Yardville, ed 
fo ae ) 

Yardville, N. J. 
(F, W, Y) 

Kent Plastics Corp., Evansville, Ind. (W) 
Kerr Industries, N. neler Calif. 
ee & ee a Y, Z, AA) 
*Kingsbacher Murphy Co., tie Aner, 


alif, 
Kleestron, Ltd., London, England (wb) 
*Kleinewefers, Joh., Séhne, Krefeld, 
W. Germany (A, F, |e Vv, w, Y, Z) 
*Kurz-Kasch, Inc., Dayton 1, Ohio (N) 


Kaykor Industries, Inc., 














































FILM SHEETING, AND SHAPES 


Lavorazione Materie Plastiche, S.A.S., Plastic Extrusion & Engineering Co., *Scranton Plastic Laman, 
Turin,. Italy (Y, Z) Inc., Westboro, Mass. (Y, Z, BB) Scranton 5, Pa. (F, G, T, V, W, m 
Leathertone, Inc., Boston 14, Mass. Plastic Laminating Corp., Vauxhall, £ 
(A, F, G, M, Y) N. J. (F, AA) *Seiberling Rubber Co., Plastics Die 
Liouid Nitrogen Processing Corp., Plastic Process Co., Div. of Monad- Newcomerstown, Ohio 
Che hester, Pa. (O) nock Mills, Los Angeles 45, Calif. (B, T, V, Z, AA, DD) 
Ludlow Plastics, Needham Heights 94, (DD) Shamban, W. S., & Co., ‘Culver City, 
iets (O} *Plastic Stamping aan Chicago 47, Calif (N, O, Q, V) 
Lus-Tros Corp. Ypsilanti, Mich. Ill. (A, E, F, G, P, Q, T, W, CC) Shellield Plastics, Inc., Sheticld, Mass, 
(A. F.G. MO, T, V. W. Z, DD) Plastron Specialties, Inc., Los Angeles (A, Ww) 4 
iealoals tne ‘ Brooklyn 22 N Y (Y) 21, Calif. (A, F, G, oh M, T, y oot Sierracin Corp., The, Burbank, Calif 
, ™ &. N. Y-. - 
aa poe The, Long —= i Comm, a: Chee. = Re *Southern Plastics Co., Columbia “i 
sity, N. Y. icose } Y . C. (A, B, F, G, I, M 
ae ene cpeae -> Subsidiary a Pe re ee (T) Ps aadlnea we r 2: KA, BD} 
of General Plastics Corp., Long Polymer Corp. of Pa., The, Reading, Standard Pyroxoloid C Leomin- 
Beach 6,-Calif. (A, B, G, T, DD) Pa. L. N, Q, R, DD} = 
Masland Duraleather Co., Philadelphia Polypenco, Inc., Reading, Pa. Sun en Co., Chicago 36, III. 
, Pa, (Y) (L, N, Q, R, DD) Thalco, Los Angeles 22, Calif. —_ (X) 
wramaehets Celluloide ‘op Castig- sia «a Plastics “~ a or Thermoplastic Processes, = —_ 
ione Olona (Varese), Ita is 2: oe A N. J. oe Fr. G, Zz, , DD 
(F, H, T, W, Z, AA, DD) Presto Plastic Products Co., Inc., *Transilwrap Co., Chicago 40, va (A, , 
Metallic Plastics Corp., Long Island Brooklyn 34, N. Y. (Y) G, J, N, Q, T, U, ¥,"W.. tae AA} 
City 1, N. Y. (V, Z, AA, DD) Protective Lining Corp., Brooklyn 31, Tri-Point Plastics, Inc., Albertson, N. Y, 
Midwest Plastic Products Co., Chicago N. Y. T 
Heights, Ill, (A, B, F, G, T, V, W, Pyramid Plastics, Inc., Chicago wn 3 Tuff-Clad, Inc., Kent, Ohio (Y) 
Wateseiets Chemica! Co.. Plastics ae Rand Rubber Co., Brooklyn 16, Ni Tupper Co., Woonsocket, mh Vv, W) 
Springfield 2, Mass. (F, Y, Z) mers eon . : *Union Carbide International Co. ‘Div 
ee aE H., & Co., Inc., New bre or. ee rv wi 4 - +< Carbide Corp., New York 
eagle ' *Raybestos-Manhattan, Inc., Reinforced » N.Y. »¥) 
hey Pay: Dy. Ohi Fanner ‘Toiee Dent. Manhein, Pa. nN) *Union Carbide Plastics Co., Div. of 
Mfg. Co., Clevelan *, Ohio Rediweld, Ltd., Crawley, Sussex, Eng- Union Carbide Corp., New York 17, 
(T Y, Z, AA) Read (T) N. Y. (AA) 
aye alex Corp. of petal on Reed Plastics Corp., Worcester 8, United Progress, Inc., Albany 5, N. Y. 
. Mass. ( , 
Nalge c o. Inc., The, Rochester 2, N. Y. Reliance Plastic & Chemical Corp., United States Gasket Co., Plastics Div. 
(T, V) Paterson 26, N. J. feat of Garlock, Inc., Camden, NO) 
National Plastic Products Co., - The, Resincraft Plastics, Inc., Chicago 16, (N, 
Odenton, Md. (T, W) Ill. A Ae U. S. Plastic Products Corp., Metuchen, 
New Plastic Corp., Los Angeles 38, Resistoflex Corp., Roseland, N. J. (N, X) N. J. (A, $) 
Calif. (N. R, S) Reynolds Metal Co., Plastics Div., *United States Rubber Co., Royalite 
*Nixon-Baldwin Chemicals, Inc., Nixon, Richmond 28, Va. (X, Y) Div., Chicago 39, Ill. (B, W, DD) 
N.J. (F,G,H,L V,Y, Z, AA, DD) vi ig Chemicals, Inc., New wz U. 4 Stoneware Co., The, re 
*Nonco Chemic Plastics Div.. N. ‘ Ohio (N, Q, T, V, AA, D 
yt Aman _~ Plastics Div 10) Robinson Foams, Ltd., Toronto, “O} eines Gheysen, S.A., Lembecq-Hal, 
Novelty Bias Binding Co., Chelsea, . Belgium (0, ¥, 
Sane a ne ape Industries, Inc., Coleman, Valco, Inc., St. Petersburg 3, Fla. (S) 
Nylon Molding Corp., Garwood, N. noe C Py ae (T, pal Vernon Plastics Corp., Lynn, Mee 
c ) : sO i fad 3, n. ‘ 
*#Omni Products Corp. New wt x. 9) *Rohm & Haas Co., Philadelphia 5, (Ai Virginia Plak Co., New York 16, N. Y. 
N. (E, F, G, H, M, Z, DD} ae es ies @ 
CPaciibien Ae ig Corp., Winchester, rae he ewan Bans _———- 5 br ae co. a oe Cone 
Va. (B, Y, DD) a Extruders, o% Brooklyn 9, vl nek T i Go A 5. 
Pantasote Co., The, Passaic, N. J. (Y, Z) N. (A, F, Ww, Z, BB, DD} Tool Inch t On» r+ a cl - d “t 
Pasley’s Plastic Products, Inc., Atlanta Rowland Products, "be Kensington, ae ee 
18, Ga. (Y, Z) Conn. 2 a. ae 
Pearson Industries, Long Island City“ ar Corp. of America, Hicksville, NY, —s es "CA cw 
1, N. Y. V, Z, AA , ; ‘ae 
Pelmor Labortories, Inc., ecu * Rul Plate Fabrics Corp., ar ~—. Pepaae. Me. Conbeicge 
(CC) ., 20, N. ¥ Y, 2) . New Y 
hth , = - : St Regis Pe Co., Panelyte Di Weblon, Inc., New York 36, N. Y. (¥) 
Pe rmacel, New Brunswick, N. J. -(N) Richnond ad . TV YW DD} Westinghouse Electric Corp., Micarta 
Pioneer Scientific Corp., Rochester 2, Senden Mfg. Co., Chicago 24, Tl. Div., Hampton, S. C. (T} 
N. Y. (C) (A, W, DD) Woodall Industries, Inc., Detroit 34, 
*Plastex Co., The, Columbus 24, Ohio Sanford Plastics Corp., Matawan, N. J. Mich. (B, O, T, V, W, DD) 
- . (A, G, W) (N) Worbla, Ltd., Papiermuhle-Bern, Swit- 
astex Laminates, Inc., Hialeah, Fla. Sawaya Mfg. Co., Inc., Trinidad, Colo. zerland (F, H, T, Y, Z, AA, DD) 
(A, S, CC, DD) i a FF ey, Young Development Div., Explosives 
Plastex Process Co., Maywood, N. J. Schori Process Corp., Long Island City Dept., Hercules Powder Co., Inc. 
(Q) . ma (S) Wilmington 99, Del. (N, S, Y, CC) 





% Indicates Advertiser 














(For complete addresses, see Alphabetical Index, p, 1323) 

















Fabrics, Papers, Fillers, and 


Reinforcements 








COATED AND IMPREGNATED 
FABRICS 


(By Coating Resins) 


Cellulosic 
Nylon 
Polyethylene 
Polyurethane 
Rubber 

Vinyl 


mmnOO@e> 


American Rattan & Reed Mfg. Co., 
Great Neck, N. Y. (C) 
Associated Rubber & Plastic Corp., 
New York 51, N. Y. (F) 
Bemis Bro. Bag Co., St. Louis 2, wn) 
F) 

, The, Buffalo 5, N. Y. 
F 


Blossom Mfg. Co., Inc., 
N.Y 


Birge Co., Inc 


Brooklyn 23, 
. Y. (B, C, F) 
Bolta Products Div., The General Tire 
& Rubber Co., Lawrence, Mass. (F) 
Bortman Plastics Co., Boston 11, Mass. 
(A, F) 

Brulene Coated Textiles, Inc., Brook- 
lyn 21, N. Y. (A) 
Canadian General-Tower Ltd., Galt, 
Ont. (F) 
Canadian Resins & Chemicals, Div. of 
Shawinigan Chemicals, Ltd., Mon- 
treal 2, Que. (F) 
Carpenter, L. E., & Co., Wharton, N. J 


F 
Chemtron Fiber Glass Co., El Monte, 


Calif. (D) 
ee Mills, Inc., The, Syracuse 1, 
N. 


a Coated Fabrics sar te Co- 
lumbus 16, Ohio .E, F) 
Cordo Chemical Corp., Norwalk, Conn. 


> Bs. F) 
Domestic Film Products a Mil- 
lersburg, Ohio (F) 


%du Pont, E. I., de Nemours & Co.., 
Inc., Wilmington 98, Del. (A, E, F) 
7 Plastic Fabrics, dnc., Pulaski, 
(B, F) 

Electro- Technical Products Div., Sun 


Chemical Corp., Nutley 10, N. J. 
(D, F) 

Elm Coated Fabrics Co., Inc., New 
York 16, N. Y. (F) 
Emerson & Cuming, Inc., Canton, 
,) 


ass. 
a Leather Corp., New York 1, 
Y. F 


Facile Corp., Sub. 
Corp., Paterson 20, N. i (B, F) 
Farrington Texol Corp., Walpole, 
Mass (A, E, F) 
Federal Industries, Belleville 9, N. J. 
(F) 





% Indicates Advertiser 





of Sun Chemical 


Flexfirm Products, S. El Monte, Calif. 


F) 

—* Brothers Corp., New York 12, 
(F) 

Classoloid Corp. of America, Clifton, 
N. J. (F) 
Goodall Vinyl Fabrics, Reading, Mass. 
(F) 

—, B. F., Industrial Products 
Akron 18, Ohio (E, F) 
Gate: Lacey Chemical Products, Inc., 
Maspeth 78, N. Y. (E, F) 
a & Protective Fabrics, Newark 


J. (B, C, D, E, F) 
a Ba Rubber Co., Framingham, 
Mass. (E, F) 


*1.C.1. (Hyde), Ltd., Sub. of Imperial 
Chemical Industries, Ltd., Cheshire, 
England (A, D, E, F) 

stag Bg Mfg. Co., New York 13, 
N. (F) 
cal Western Mills Co., Chicago 
32, Ill. (A, C, F) 
Johns-Manville, New York 16, N. Y. 
(E) 

Jomac, Inc., Philadelphia 38, Pa. (F) 
Lamex, Inc., Norcross, Ga. (C) 
Laminated Fiberglass A ae of Amer- 
ica, New York 5, (C) 


Landers Corp., The Toledo 1, Ohio 


(E, F) 

Ludlow Plastics, Needham Heights 94, 
Mass. (C} 
Marbek, Inc., Brooklyn 22, N. Y. (F) 
Masland Duraleather Co., Philadelphia 
34, Pa. (F) 


Minnesota Mining & Mfg. Co., Irving- 
ton Div., St. Paul 6, Minn. (E) 
Mount Vernon Mills, Inc., Baltimore 
2; 1 E, F 


Natvar Corp., Woodbridge, N. J. (D) 
Novelty’ Bias Binding Co., Chelsea, 

Mass. (F) 
Pantasote Co., The, Passaic, N. J. (F) 


Pasley’s Plastic Products, Inc., Atlanta 
, Ga. (F) 
Plastic Film Co., Inc., New York, N. Y. 
(F) 

Rand Rubber Co., Brooklyn 16, N. Y. 
(B, E, F) 


— ge Fabrics Corp., aan 
(F 


divnacn, oy Co., bbaecene: Mass. 


E, F) 

Santa Barbara Plastics, Sub. of Narmco 
Industries, Inc. (F) 
*Standard Insulation Co., Inc., E. Ruth- 


erford, N. J. (F) 
Textileather Div., The General Tire & 
Rubber Co., (A, F) 
*Troy Blanket Mills, New York 16, N. Y. 
(E, F) 


Usines Gheyson, S.A., Lembecq-Hal, 


Belgium {E, F) 
Weblon, Inc., New York 36, N. Y. 
(C, D, F) 


White, S. S., Dental Mfg. Co.., 
trial Div., New York 16, N. Y. (E) 


For list of distributors, see p. 1258 


EXTENDERS 
*Cabot, Godfrey L., Inc., 


Mass. 


*Diamond Alkali Co., 


Boston 10, 

Cleveland 14, 
Ohio 

*English Mica Co., The, Stamford, 


mn. 

*Georgia Kaolin Co., Elizabeth, N. J. 

Hastings Plastics, Inc., Santa Monica, 
Calif. 

Johns-Manville, New York 16, N. Y. 

Merck Marine Magnesium Div., Merck 
& Co., Inc., Rahway, N. J. 

Minerals & Chemicals Corp. of Amer- 
ica, Menlo Park, J. 

Sherwin-Williams . The, 
Color & Chemical Div., 
16, N. Y. 

Stein, Hall & Co., Inc., 
N. Y 


Pigment, 
New York 


New York 17, 


Chictue 9, Til. 
, & Co., E. St. Louis, 


& Carbon Corp., 
if 


Swift & Co., 

Williams, C. 
Ill. 

Wilson Petrolcoke 
New York 36, N 


FABRICS, WOVEN 
(For Flexible Laminating) 


Asbestos 

Cotton 

Dacron 

Fiber Blends 
Glass 

Linen 

Misc. Synthetics 
Nylon 

Orlon 

Rayon 


+ =-rOmmoNe> 


Airconductors, Gardena, Calif. (H) 
Barry, B, J., & Co., Inc., New York 13, 
N 


he (B) 
Bean Fiber Glass, Inc., Jaffrey, N. e 


} 
Bortman Plastics Co., Boston 11, Mass. 

(B, C, H) 
Briscoe Mfg. Co., Columbus 3, Ohio (E) 


C.T.L. Div., Studebaker-Packard Corp., 
Cincinnati 15, Ohio (A) 
Chemtron Fiber Glass Co., oP Monte, 
Calif. (A, C, D, E, 1) 
*Coast Mfg. & Supply Co., Livermore, 
Calif. (E) 


Domestic Film Products Corp., Millers- 
burg, Ohio H 


Duofold, Inc., Mohawk, N. Y. (E) 
Exeter Mfg. Co., New York 34, N. Y. 
(E, G)- 
*Fabricon Products, A Div. of The 
Eagle-Picher Co., River Rouge, 
Mich. 
*Ferro Corp., Fiber Glass Div., Nash- 
ville 11, Tenn. (E) 
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FABRICS, PAPERS, FILLERS, AND REINFORCEMENTS 


*Fiber et Industries, Inc., Amster- 
dam, N (E) 
ew Fulsies, Inc., New York e 
Hasti Plastics, Inc., Santa Monica, 
wings (E) 


moet Industries, Inc., Wilmington 8, 


(A, E) 
Herculite ‘Protective ae, —. 
7, N. J. (A, B, C, D, E, G,H LJ) 


Hess, Goldamith & Co., Inc., New ‘York 
Johns-Manville, New York 16, N. Y. 
(A, D, E) 
Kish Industries, Inc., Lansing 6, es 
Laminated Fiberglass Corp. of a r- 
ica, New York 5, N. Y. (B, D, E 
toes, J: H., & Co., Inc., New York 19, 
N (B) 
Minnesota Mining & Mfg. Co., Irving- 
ton Div., St. Paul 6, Minn. (E, H) 
*& Modi Fibers Inc., A Sub. of Reich- 
hol Chemicals, I Inc., Bremen, Obie 


Mount Vernon Mills, Inc., Baltimore 2, 
Md. (B, C, D, G, H, |, )) 
North American Asbestos Corp., Chi- 
cago 4, Ill. (A 
Products Corp., New York, a 8 


oe, denage 36. P., Mfg. Co., Pawtucket, 
(A, 2D, . G, I, J) 
Pelee ‘Corp. .. New York i, 
. D. E, G) 
a: Plate Glass oe Fiber Glass 
a. 

ePlynecth Fibres, Brook 27, N. Y. 
D, E, F, G, HL J) 
Rand Rubber Co., ’ Brooklyn 7 vy i 
=“ stos-Manhattan, Inc., Reinforced 
stics Dept., Manheim, Pa. (A,.G) 
Inc., New York 18, va 
) 
Ren Plastics, Inc., Lansing 9, Mich. (E) 

Rezolin, Inc., Santa Monica, Calif. 
(D, .E) 
*Sandman, Eli, oe Worcester 9, Mass. 
(A, B, C, D, E, F, G, H, I, J) 
Societe du Verre Textile, Lyon, a 
E 


Reeves Bros., 


Turner Halsey Co., New York, N. Y. 
(B, C, D, H, J) 
United Merchants Industrial Fabrics, 
New York 18, N. (E) 
—_ States Neda Co., Chicago $ 
(E 


I 
‘et a ame Sears Co., New York 18,- 


. D, G, H, 1, J) 
casein Electric Corp., Micarta 
Div., Hampton, S. C. (F) 
*Whittaker, — & Daniels, Inc., New 
York 7, N. Y ‘A, E) 


FABRICS, NON-WOVEN 


A. Asbestos 
B. Cotton 
Cc. Felt 
D. Fiber Blends 
E. Glass 
F. Synthetic Fibers 
American Felt Company, Glenville, 
Conn. Cc 
Bean Fiber Glass, Inc., Jaffrey, N. H. 
(E) 
Chemtron Fiber Glass Co., El Monte, 
Calif. (D, E, F) 
Felters Co., The, Boston 11, Mass. 
(C, D, F) 


% Indicates Advertiser 


* Ferro Cnty Fiber Glass Div., Nash- 
ville 11, Tenn (E) 
* Fiber Clase Industries, Inc., Amster- 
dam, N. Y (D, E) 
Hastings Plastics, Inc., Santa Monica, 
Calit. (E) 


Haveg Industries, Inc., peg? 3 
Hercultie Protective Fabrics, he a 


N. J. (A.B, C, D, E, F) 
Johns. Manville, New York 16, chi 


*Krafelt Co., Devon, Pa. (B, D) 
Marmyte Co., Mundelein, il. (E) 
* Modiglass Fibers, Inc., A Sub. of Reich- 
hold Chemicals, Inc., Bremen, Ohio 


) 

North American Asbestos Corp., ch 
cago 4, Ill. (A, D) 
*Omni Products Corp., New York, N. Z 


*Owens-Corning Fiberglas Corp., Rein- 
fortes Plastic Div., New York 22, 


¥; (E) 

Pellon Corp., New York 1, N. Y. 
(D, F) 
*Pittsburgh Plate Glass Co., Fiber Glass 
Div., Pittsburgh 22, Pa. (E) 
*Plymouth Fibres, Brooklyn 27, N. Y. 


(E, F) 

Rand Rubber Co., Brooklyn 16, ae 
* Raybestos-Manhattan, Inc., Reinforced 
Plastics Dept., Manheim, Pa. (A, D) 
Rogers Corp., Ro ers, Conn. F) 
*Standard- Union ibre Co., Philadel- 
phia 34 (D) 
#Troy Blanket Mills, New York 16, N. Lf 
*Union Carbide International Co., Div. 
of Union Carbide Corp., New York 
17, N. Y. (F) 

* Wellington Sears Co., New York ae 


(B, D 
moh TO Co., Silvatek Div., Ts. 


coma 1, Wash. 


FIBERS AND MONOFILAMENTS 


Acetate 
Acrylics 
Aluminum 
Asbestos 
Cellulosic 
Fluorocarbons 
Glass 

Mineral (Wool) 
Nylon 
Polyester 
Polyethylene 
Polypropylene 
Polystyrene 
Rayon 

Saran 

Sisal 

Steel 
Wollastonite 


wPO7PTOZERK AL ~TOmMMOONS> 


* Allied Chemical Corp., eee Ani- 
line Div., New York 6, N (I) 
American Thermoplastics Ban, Union, 
N. J. 1, K, L) 
Aries Laboratories, Inc., Stamford, 
Conn. (C, D) 
*AviSun Corp., Marcus mg Pa. (L) 
BX Plastics, Ltd., London, E. 4, Eng- 


and (O) 
Blum, Paul, Co., Buffalo 10, N. os . 
Bolta Products Div., The General Tire 

& Rubber Co., Lawrence, Mass. 


(K, O) 
*Cabot, Godfrey L., Inc., Boston 10, 
Mass. (R) 


(For complete addresses, see Alphabetical Index, p, 1323) 


FABRICS, PAPERS, FILLERS, AND REINFORCEMENTS 







Canadian Resins & ae oy 
Shawinigan Chemicals, 
treal 2, Que. 

Celanese Fibers Co., Div. of Cel 
Corp. of America, "Charlotte 5 


a 


2 
sal 8 


sag ong Development Corp., 






ee : 


joores Fiber Glass Co., El 
Calif. 
ae Plastics Co., Chicago 
Composition Materials Co., iuc., 
York 36, N. Y. 
*Cosden Petroleum Corp., Big § 
Texas : 
Dawbarn Bros., Inc > Wane Va 
*Dow Chemical Co., The, 
Mich. li 
*du Pont, E. L., de Nemours & Co, 
Wilmington 98, Del. (B, E, F, 
wy, dae Co., The, Cincinnati 
hio 
Erinoid, Ltd., London, England 
*Ferro Corp., Fiber Glass Div., 


ville 11, Tenn. 
Flexfirm Products, S. El Monte, 


Pi po 


~~ 
ay 


Slee ged: rae 





R 
= 8. 


bof 
es vee tee 


General Plastics Corp., Paterson, N. 


Fe 3-S 





4 Plastics, Inc., Santa M 


~ 


Hawes Industries, Inc., Wilmington 8, — 


Industrial Plastics & Equipment 
Orange, N. J. (F, I 





Jodee Plastics, Inc., Brooklyn 8, Fi 


Y 
, E, I, K, L, M) 
Johns-Manville, New York 16, N. A 


. 
of 


9: 


Laminated Fiberglass Corp. 
ica, New York 5, N. Y. 
Lus-Trus Corp., Ypsilanti, ar 2 re 
*Modiglass Fibers, Inc., A Sub. of Reich- 
hold Chemicals, Inc., Bremen, 


National Plastic Products Co., Lo) | - 
Odenton, Md. (I, K, L, M 
North American Asbestos Corp., 
cago 4, I a 
*Nypel Corp., W. Conshohocken, Pa. 
*Omni Products Corp., New York, N. Y¥ 


*Owens-Corning Fiberglas Corp., Rein- 
a Plastic Div., New York 23 
*Pittsburgh Plate Glass Ge. 


() 
Fiber Glass ¢ 
Div., Pittsburgh 22, (G) 
*Plymouth Fibres, Breckiva 27, NS 


Baltimore 7, 
’ (D) 
*Raybestos-Manhattan, Inc., Reinforced 
Plastics Dept., Manheim, Pa. (D, F) 
Reeves Bros., Inc., New York 18, N. i 


Ea 









- EF ry 


ie eee ep oe a oe 


ie. 








*Powhatan Mining Co., 
Md 














Ren Plastics, Inc., Lansing 9, Mich. (G) 
* Riegel Paper Corp., New York 17, N.Y. 


Shamban, W. S., & Co., 

Calif. 
Societe du Verre Textile, Lyon, Fray 
Philadel- 
(P) 


, New York 17 id 


Union Carbide Chemicals Co., Div. of ey 
Union Carbide Corp., New York a 


N. Y. 
Manchester, — 
(G) 


Culver om 


*Standard-Union Fibre Co., 
phia 34, Pa. 
Stein, Hall & Co., 

N. Y. 


U. S. Glass Fiber Co., 
Conn. 












f . States Gypsum Co., 
“Weyerhaeuser Co., Silvatek Div., Ta- 


_.. 1, Wash. (E) 
i whiting, E. B. & A. C., Co., Burling- 
; z (L, M) 
; ae os r, Clark & Daniels, Inc., New 
7 TN. Y. (D, G) 


_ pIBROUS GLASS, RESIN LOADED 


Chicago 6, 
G 


: A. Cloth 
a B. Mat 
C. Roving 
n Reinforced Plastics Co., Los 
les 27, Calif. (A, C) 
Mateinglale Rubber Co., ew. 
Md. (A 
Blum, Paul, Co., Buffalo 10, N. Y. (A) 
Chemtron Fiber Glass Co.. El Monte, 
Calif. (A, B) 
*#Coast Mfg. & Supply Co., Livermore, 
4 (A, B, C) 
Cordo Chemical Corp., Norwalk, one: 
A, 
Electro Plastic Fabrics, Inc., Pulaski, 


a. (A) 
Electro-Technical Products Div., Sun 
Chemical Corp., Nutley 10, N. J. 


(A, B) 
*#Fabricon Products, A Div. of The 
og Picher Co., River 


Rouge, 

(A, B) 

Wa ‘Inc., Louisville 9, Ky. (B) 
Industries, Inc., Wilmington 8, 

(A, B, C) 

Houze Glass Corp., Point Marion, Pa. 
Johns-Manville, New York 16, ix x. 
Minnesota Mining & Mfg. Co., Irving- 
ton Div., St. Paul 6, Minn. (A) 
Minnesota Mining & Mfg. Co., Rein- 
forced Plastics Div., St. Paul 6, Minn. 


(C) 
*M ss Fibers, Inc., A Sub. of Reich- 
Chemicals, Inc., Bremen, Ohio 


(B) 
*Omni Products Corp., New York, N. Y. 


(A, B, C) 
*Pittsburgh Plate Glass Co., Fiber Glass 


Div., Pittsburgh 22, Pa. (C) 
*Sandman, Eli, Co., Worcester 9, Mass. 
(A, B, C) 

Societe du Verre Textile, Lyon, France 


(B, C) 
*Standard Insulation Co., , E. Ruth- 


erford, N. J. ” (A, B, C) 
#U.S. Polymeric Chemicals, Inc., Stam- 
ford, Conn. B, C) 


FILLERS 


Alpha Cellulose 
Aluminum Silicate 
Asbestos 
Calcium Carbonate 
Carbon Black 
Chalk 
Clays 
Cocoanut Shell Flour 
Cotton Flock 
Diatomaceous Earth 
Fabric (Macerated or 
Chopped) 
Glass Fiber, Flakes, and 
Fabric 
. Graphite 
N. Lignin and Lignin 
Extended Fillers 
% Indicates Advertiser 


As ~TOnmmMoINe>Y 
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FABRICS, PAPERS, FILLERS, AND REINFORCEMENTS 


Metallic 

Mica 

Protein Fillers (e.g., Soy 
Bean Meal, etc.) 

Silica 

Sisal 

Walnut Shell Flour 

Wollastonite 

Wood Flour 


<C3an~ OO 


Agrashell, Inc., Los Angeles 22, ae 
Alabama Calcium Products Co., Gantts 

Quarry, Ala. (D) 
American Resin Corp., Chicago 13, Il. 


Aries Laborateries, Inc., Stamford, 
Conn. (C, P ’ R) 
Armco Steel Corp., Middletown, ” 


Avco Mfg., Research & Advanced De- 
velopment Div., Wilmington, Mor 


Balsa Ecuador Lumber Corp., New 
York 36, N. Y, (V) 
Basic Plastic Materials, Inc., Win- 
chester, N. H. (A, I 
Blum, Paul, Co., Buffalo 10, N. Y. 
(K, L) 
Brown Co., Boston 14, Mass. (A) 
Burgess Pigment Co., Sandersville, oe. 


*Cabot, Godfrey L., Inc., Boston 10, 
Mass. (E, R, U) 
Calcium Carbonate Co., Quincy, Ps 


Campbell, Harry T., Sons’ Corp., Balti- 
more 4, Md. (D) 
oe Dispersions, Inc., Newark 12, 


N. J. (E 
Chemical Industries, Unit of E. F. Van 
Winkle Co., Pasadena, Calif. (G, P) 
*%Chemische Werke Hiils, A.G., Marl 


(Kreis Recklinghausen), West Ger- 
many (E) 
Chemtron Fiber Glass Co., & Monte, 
Calif. (C, G, L, R, s) 
Chicago Wood & Plastic Products, Chi- 
cago 41, Ill. (V) 
*Claremont Flock Corp., Claremont, 
(I, K, L) 


*Coast Mfg. & Supply Co.; Livermore, 
Calif. (K) 
*Columbian Carbon Co., New York 17, 
N. Y. (E) 
Composition Materials Co., Inc., New 
York 36, N. Y. (A, H, I, K, S, T, V) 


Danberg Chemical Co., Wallingford, 
Conn. (A, I, K, S) 
*Diamond Alkali Co., Cleveland 14, 
hio (D 


ia ig’ Chemical Co., Providence 3, 
(C, D, E, G, J, M, T) 
Eaahe: Picher Co., The, Cincinnati 1, 


Ohio > R) 
Electronic Mechanics, Inc., Clifton, 
N. J. (P) 
*English Mica Co., The, Stamford, 
Conn. (P) 
*Ferro Corp., Fiber Glass Div., Nash- 
ville 11, Tenn. (L) 
Franklin Mineral Products Co., Frank- 
lin, N. ae (P) 

Garvan, P., , Hartford, Conn. 
C, I, K, Fay 


General Fibre Co., Inc., » Walpole, Men “3 
Elizabeth, oe 
Georgia Marble Co., The, Calcium 
Products Div., Tate, Ga. (D) 
*Harwick Standard Chemical Co., Akron 
5, Ohio (G, I, K, P, T) 


Hastings Plastics, Inc., Santa Monica, 
Calif. (C, G, L, N, O, P, R, T) 


*Georgia Kaolin Co., 








Have 


Industries, Inc., Weetneee Pr 
*Hayden Mica Co., Wilmington, Mass. 


Henley & Co., Inc., New York 17, Na) 
R 

Huber, J. M., Corp., New York, N. ou 
R 

International Filler Corp., pte 
wanda, N. Y. (A, L K, V) 
International Textile Co., Chicago 39, 
Til. (L, Kil L,S 
Johns-Manville, New York 16, N. Y. 


*Krafelt Co., Devon, Pa. 


~—s 


ee 
Miller, Fi 4. Sie Chicago 36, Ill. 
(S, V 


Minerals & Chemicals Co tion 
America, Manlo Park, N. J. (B, G) 
*Modiglass Fibers, Inc., A Sub. of Reich- 
hold Chemicals, Inc., Bremen, “wo 

ay uate Marble Co., Sylacau 


Mundane Co., The, Verplanck, N 


(A, I, K, L, 3 
Bis“ Corp. of America, Clifton, 


(P) 
National Gypsum Co., Buffalo 2, N. Y. 


New England Lime Co., Adams, Mass | 
North American Asbestos Corp., Chi- 
cago 4, Ill. (C) 
Ohio Lime Co., Woodville, Ohio (D) 
*Omni Products Corp., New York, N. Y 


*Owens-Corning Fiberglas Corp., Rein- 
forced Plastic Div., New York 22. 

N. Y. (L) 
— Laboratories, Inc., Newtown, 


(R) 
ss gan Quartz Co., Philadelphia 


(R) 

Pathe Plate Glass ce. Fiber Glass 
Div., Pittsburgh 22, P. (L) 
*Plymouth Fibres, Brooklyn 27, N. Me 
*Powhatan Mining Co., Baltimore 7, 


. (C) 
*Quaker Oats Co., The, Chemicals Div.. 
Chicago 54, Ill. 
*Ravbestos-Manhattan, Inc., Reinforced 
Plastics Dept., Manheim, Pa Pa. (C) 
Rayon Processing Co., of R. Paw- 
tucket, R. (L, K, L, 6. Q, S$) 
Ren Plastics, Mea Lansing 9, Mich. (I) 
Rezolin, Inc., Santa Monica, Calif. 


(O, T) 

Bernard, Co., Brooklyn 31, 

(H, Tt; Vv) 

——- Clays, Inc., New York CG 

*Standard-Union Fibre Co., _Phiadtphi 

Pa. S) 

Stein, Hall & Co., Inc., New Sack a, 
at Mining Corp., Carlisle, Pa. 


B, 
Swift & Co., Chicago 9, Ill. (Q) 
Technicraft Co., Boston 34, Mass. (R) 
Tennessee Products & Chemical 
Nashville, Tenn. 

Thee Weinman & Co., New York 
17, N. Y. . 
United Carbon Co., Inc., Charleston 27 
W. Va. (E 
United Clay Mines Corp., Trenton, 

N (G) 


U. S. Glass Fiber Co., Manchester, 
Conn. (L) 
Victorville Lime Rock Co., Sub. of 
C. K. Williams & Co., Victorville 
Calif. (D} 


Sirotta, 
N. Y. 
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LAMINATES AND REINFORCED PLASTICS 








FABRICS, PAPERS, FILLERS, AND REINFORCEMENTS 


ppg ag Co., Silvatek Div., 7. 
V) 
White Pigments Corp., W. Rutland, z= 


(D) 

* Whittaker, Clark & ree Inc., New 
York 7, N.Y Y. (C, F, G, J, M, P, R, T) 
Williams, Cc. K., & Co., E. St. Louis., 
tl. (D, R) 
*Wilner Wood Refinery, Norway, — 


Wilson’ Petroleoke & Carbon Corp., 
New York 36, N. Y. (E, M,.P) 
*Witco Chemical Co., Inc., New York 
4.3. Y. (E) 
Wood Flour, Inc., Winchester, N. H. 
(V) 


PAPER FOR RESIN IMPREGNATION 


A. Decorative Laminates 
B. Industrial Laminates 


Brown Co., Boston 14, Mass. (A) 
*Decotone Products Div., Fitchburg 
Paper Co., Fitchburg, Mass. (A, B) 
Fiberform, Inc., Oconomowoc, Wis. A} 
*Fitchburg Paper Co., Fitchburg, Mass. 
(A, B) 

*Hurlbut Paper Co., » Mass. 
(A, B) 

Johns-Manville, New York 16, N. Y. re 


South Lee 


*Krafelt Co., Devon, Pa. (A 
* Mosinee Paper Mills Co., Mosinee, Wis. 
(B) 
North American Asbestos Corp., Chi- 
cago 4, Ill. (A B) 


*Omni Products Corp., New York, oe x 3 
A, B) 
Paper ee Development, New York 


11, N. (A, B) 
Paterson eae Paper Co., =. 
Pa. A, B) 


Printon Corp., New York 10, N. Y. X. B) 
*Riegel Paper Corp., New York 17, N. Y. 


(A, B) 

*Sandman, Eli, Co., Worcester 9, Mass. 

(A, B) 

Southern Chemical Cotton Co., Chat- 
tanooga 5, Ten { 


B) 
The, Middletown, 


, ; 


n. 
*Wrenn Paper Co., 
Ohio 


PAPER, PRE-IMPREGNATED 
FOR LAMINATING 


Barr Corp., The, Richmond Hill, N. Y. 
BoMyte Co., The, Silverdale, Pa. 


Chemtron Fiber Glass Co., El Monte, 
Calif. 

*Coast Mfg. & Supply Co., Livermore, 
Calif. 


Cromwell Paper Co., Chicago 1, Ill. 

*Decar Plastic Corp., "Middleton, Wis. 
Dewey & Almy Chemical Co. Div., 
W. R. Grace & Co., Cambridge 40, 


Mass. 

Electro-Technical Products Div., Sun 
Chemical Corp., Nutley 10, N. J. 
Endura Products Plant, Dewey and 
Almy Chemical Div., W. R. Grace 

& Co., Quakertown, Pa. 







*Fabricon Products, A Diy. of The 
Eagle-Picher Co., River Fe 
Mich. 

Fiberform, Inc., Oconomowoc, Wis, 
Kimberly-Clark Corp. ., Neenah, Wis, 

*Krafelt Co., Devon, Pa. 

Minnesota Mining & Mfg. Co., Irving. 
ton Div., St. Paul 6, Minn. i 
New England Laminates Co., Ine, 
Stamford, Conn. 

*Omni Products Corp., New ee N, Y 

Printon Corp., New York 10, N ; 
Rainier Plywood Co., Tacoma, Was " 
*Riegel Paper Corp., New York, N. Yd 
Rogers Corp., Rogers, Conn. ; 

*Sandman, Eli, Co., Worcester 9, Mass, 

*Standard Insulation Co., Inc., E. Ruth 
erford, N. J. 

Taylor Fibre Co., Norristown, Pa, 5 

*U. S. Polymeric Chemicals, Inc., Stam- 

ford, Conn. 


PAPER, PRINTED FOR LAMINATING 


Clopay Corp., Cincinnati 14, Ohio 
Cromwell Paper Co., Chicago 1, UL. 
“ee Products Div., Fitchburg 
r Co., Fitchburg, Mass, 

Fitch urg Paper Co., Fitchburg, Mass. 
*Morart Gravure Corp., Holyoke, Mass. — 
Paper Products Development, New 

York 11, N. Y. a 
Printon Corp., New York 10, N, Y. 
—— Paper Corp., New York 17, N.Y, 
Willson Camera Co., Havertown, Pa. 





Laminates 





and Reinforced Plastics 








CORES FOR SANDWICH 
CONSTRUCTION 
A. Balsa Wood 
B. Foamed Plastics 
C. Honeycomb 
Aeroplastics Corp., Venice, Calif. (B) 


Aircraft Specialties Co., Inc., Hicks- 
ville, Y (B) 


Armstrong Cork Co., Lancaster, Pa. (B) 
. B. Chemical Co., Cambridgé 39, 
Mass. (B) 


Balsa ya Lumber Corp., New 
York 36 (A) 
ium *Balke-Colle nder Co., De- 
fense Products Div., Muskegon, 
Mich. (B, C) 
C.T.L. Div., Studebaker-Packard Corp., 
Cincinnati 15, Ohio ‘B) 
Calumet Fiberglass Products Co., Ham- 
mond, Ind. (A, C) 
*Carwin Co., The, North Haven, —- 
Chemold Co., Santa Monica, Calif. 
(A, B) 
Chemtron Fiber Glass Co., El Monte, 
Calif. (A, B, C) 
Dama Plastics, Inc., Springfield, Pa. 
(A, B, C) 
*Dayco Corp., The, Dayton, Ohio (B) 
*Douglas Aircraft Co., Inc., Santa Mon- 
ica, Calif. 
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*Dow Chemical Co., The, Midland, 
Mich. (B) 
Emerson & Cuming, Inc., Canton, 
Mass. 
Englander Co., Inc., The, Industrial 


Baltimore 23, Md. 
(B, C) 
Flexible Packaging Div., Continental 
Can Co., Inc., Mt. Vernon, Ohio (C) 
General Tire & Rubber Co., The, 
‘ Marion, Ind. B 
Glo-Brite Foam Plastic Products, Chi- 
cago 45, Ill. (B 
Hastings Plastics, Inc., 
Calif. 
Hexcel 
Calif. 
International Balsa Corp., 


Plastics Div., 


Santa Monica, 
Products Inc., Berkeley 10, 

(C) 
Jersey City 
y es (A) 
Keller Products, Inc., Manchester, N. H. 


A, 
*Koppers Co., Inc., Plastics Div., 
burgh 19, Pa. (B) 


Microcell, Ltd., London W.C. 2, Eng- 
land (C) 
ot Molding Corp., Burlington, 
(B, C) 

benign Plastics Corp., Newport, : 
) 


*Nopco Chemical Co., Plastics pe” N. 


Arlington, , (B) 
Plastex Laminates, Inc., Hialeah, vs a. 
C) 


*Reichhold Chemicals, Inc., White 
Plains, N. Y. (B) 
Shamban, W. S., & Co., Culver City, 
Calif. (B) 


(For complete addresses, see Alphabetical Index, p, 1323) 


LAMINATES AND REINFORCED PLASTICS 


For list of distributors, see p. 1259 


Southwestern Plastics, Inc., 


Texas 
Stauffer ong ey Co., Molded Prod- 
ucts Div., Los Angeles 23, Calif. (B) 
Summit Industries, Inc., re 
Calif. A, B, CQ ‘ 
Texstar Plastics, A Div. of me Texstar 
Corp., Fort Worth, Texas (B) 
Thompson, H. I., Fiber Glass, Los An- 


geles 7, Calif. (C) 
Albany 5, N. Y. 
Universal Moulded 


United Progress, Inc., 
Products Ce | 
Bristol, Va. (B 


Useiaee Corp. of America, Medina, ~ 
N. 

Valco | St. Paul 4, Minn. (A, B, 

Victory Plastics Co., Hudson, Mass. 

Westinghouse Electric Corp., Micarta 
Div., Hampton, S. C. {C) 


HARDBOARD 


*Detroit Macoid Corp., Detroit 4, Mich. “J 
Chicago 6, 3 


, Chicago 2, Ill. 
London W.C. 2, 


land 
whe, op States Gypsum Co., 
I 


Universal Moulded Products 
Bristol, Va. 

Weyerhaeuser Co., 
coma 1, Wash. 

Woodall Industries, 
Mich, 


Masonite Co 
Microcell, Ltd., 


Corp. 3 


Inc., Detroit 347 


q 





itis See ee ee ee ae ps ae 


Houston 36, 7 

















Silvatek Div., Tas “9 















mosepimanestiitiane 








LAMINATES 


A. Decorative, 
High-Pressure 

B. Industrial, 
High-Pressure 


Acme Laminating & Plastics Co., Inc., 


\ Detroit, Mich. (A) 
~ Allegheny Plastics, Inc., nee SS 
All-Tech Industries, Inc., Miami 68, 
#Anchor Plastics Co., Inc., Long ant 
Apex ec cccd Plastics Div., Wises 


Sewing Machine Corp., Cleveland 6, 
Ohio (A, B) 


Blank, Arthur, & Co., Inc., Boston 15 
Mass. . nike Bg B) 
Myte Co., The, Silverdale, Pa 

a (A, B) 


Buckstaff Co., The, Oshkosh, Wis. (A) 
CTL. Div., Studebaker-Packard Corp.., 
Cincinnati 15, Ohio ( 
#Cadillac Plastic & Chemical Co., De- 

troit 3, Mich. (B) 
Calfibe Co., Redlands, Calif. (A, B) 
Chemold Co., Santa Monica, Calif. . 

A, B 


_— Hydraulic Press Co., os: 
A, B 

Canin Products, Inc., en, 
(A 


N. J. 
Golorvision Plastics, Inc., 

Mass. 
*Commercial Ppstics & Supply Corp., 
New York 12, N. Y. (B) 


Boston 16, 
(A) 


Consolidated Plastic Sales Co., St. 
Louis 23, Mo. (A) 
Consoweld Corp., Wisconsin Rapids, 
Wis. (A, B) 


Continental Can Co., Inc., Conolite 
Dept., Wilmington 99, Del. (A, B) 


*Continental-Diamond Fibre  Corp., 

Sub. of The Budd Co., Newark, 7 

B 

Crowl, Charles, Co., El Monte, Calif. 

(A, B) 

Curry Arts, Scranton 9, Pa. (A, B) 
Dama Plastics, Inc., Springta,, Fe. 
*Decar Plastic Corp., Middleton, Wis. 

A) 


*Detroit Macoid Corp., Detroit 4, Mich. 
) 


B 

*Dynamit Nobel  Aktiengesellschaft, 
Troisdorf/Kéln, West Germany (A, B) 
Efka Plastic Corp., Hoboken, N. J. (A) 
*Emeloid Co., Inc., The, Hillside 5, 
N. (A, B) 
Gibsonville, 
B) 


Englander Co., Inc., The, Industrial 
tics Div., Baltimore 23, Md. (B) 
Farley & Loetscher Mfg. Co., Plastics 
iv., Dubuque, Iowa (A, B) 
Fasson Products, Painesville, Ohio (A) 


f. 
«= 7a Plastics, Inc., 


Fersons Industries, Inc., New York 1, 
wm. Y. (A, B) 
Fiberesin Plastics Co., Oconomowoc, 
is. ( 
Firmaline Products, Inc., Midland 
Park, N (B) 
Formica Corp., The, Cincinnati 32, 
hio (A, B) 


Fortin Plastics, Inc., Van Nuys, Calif 
(B 

Franklin Fibre-Lamitex Corp., W “Y 

mington 99, Del. (B) 

General Electric Co., Laminated Prod- 

ucts Dept., Coshocton, Ohio (A, B) 

General Plastics Corp., Paterson, NA 
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Hanley Plastics Co., St. Louis 17, Mo. 
A, B) 

Mame Industries, Inc., Wilmington 8, 
(B) 


Hays Mfg. Co., 


Erie, Pa. (B) 
Joclin Mfg. Co., 


Wallingford, Conn. 
(B 


Johns-Manville, New York 16, N. Y. 


(B) 

Kaumagraph Co., Wilmington 99, Del. 
(A) 

Laminated Fiberglass Corp., of Amer- 
ica, New York 5, N. Y. (A, B 
Lewis, J. P., Co., The, Plastic Products 
Div., Beaver Falls, N. Y. (B) 


Lone Star Plastics Co., Inc., Fort 
Worth, Texas (B) 
Lumar Optical Mfg. Co., Inc., Mt. 
Vernon, N. Y. (A, B) 


Malco Plastics, Inc., Baltimore ws Md. 
Masterglas Div., 7h ng ae Machine Co., 
Madison 10, W (A B) 


Mica Insulator, ‘Div of Minnesota 


Mining & Mfg. Co., Schenectady, 

ae A, B 
*Mico Instrument Co., Cambridge 38, 
Mass. ot: B) 
Microcell, Ltd., London W.C. 2, Eng- 
lan (A, B) 
National Plastic Products Co., The, 
enton, Md. (A) 
*National Vulcanized Fibre Co., Wil- 
mington 99, Del. (B) 
New England Laminates Co., Inc., 
Stamford, Conn. (B) 


Northern Plastics Corp., La Crosse, 
is. (B) 
Numa Plastics Corp., New York 22, 
N. Y A) 


O'Day Mfg. Corp., Fall River; Mass. 


(B) 

Parkwood Laminates, Inc., Wakefield, 
Mass. (A, B) 
Plastex Laminates, Inc., Hialeah, = 
(A 

Plastic Industries, Inc., Athens, Tenn. 
(A) 

Plastic Laminating Corp., Vauxhall, 
N. J. (A) 
Plastic Service Corp., New York 10, 
N. Y. (A, B) 


Plastics by Chapman, Richmond, C we 
Polyplastex United, Inc., Union, Sm Ff 
Polyply Co., San Diego 9, Calif. (A, B) 
Printon Corp., New York 10, N. Y. 
(A, B) 
Brooklyn 6, N. Y. 
(A) 
Reiss Associates, Lowell, Mass. (A) 
Reynolds Plastics, Inc., Walled Lake, 
Mich. (A, B) 
Richardson Co., The, Melrose Park, 
Ill. (B) 


Rayll Plastics Co., 


Rogers Corp., Rogers, Conn. (B) 

= F ~~ Fabrics Corp., Brookl 

St. Bac ‘paper Co., Panelyte Div., 
Kalamazoo, Mich. (A) 

*Seiberling Rubber Co., Plastics Div., 
Newcomerstown, Ohio 

Shamban, W. S., & Co., 
Calif, 


B) 
Culver City, 
(B) 
a, Be Fibre Co., 


Inc., Tonawanda, 


Mise Pyroxoloid Corp., Leominster, 
Mass. (A) 


Summit Industries, Inc., Gardena, 

Calif. (B 
*Swedlow, Inc., Los Angeles, Calif. 

(A, B) 

*Synthane Corp., Oaks, Pa. (B) 


Taylor Fibre Co., Norristown, Pa. (B) 
Thompson, H. I. Fiber Glass, Los An- 
geles 7, Calif. (B) 


LAMINATES AND REINFORCED PLASTICS 


Tuff-Clad, Inc., Kent, Ohio (B) 
United States Chemical Milling Corp., 
Omohundro Fiberglass Div., Man- 
hattan Beach, Calif. (B) 


Valco Corp., St. Paul 4, Minn.  (B) 


Victory Plastics Co., Hudson, ae 
Wesaioets ©: Corp., Micarta 
, Hampton, S. C 
Willson Camera Co., Havertown, "Pa. 
(A, B) 
Wilson, Ralph, Plastics, Inc., Temple, 
Texas (A 


) 
Woodall Industries, Inc., Detroit 34, 
Mich. (A) 


LAMINATED RODS AND TUBES 


Airconductors, Gardena, Calif. 
Amercoat Corp., South Gate, Calif. 
Apex Reinforced Plastics Div., White 
a Machine Corp., Cleveland 6, 
io 


*Cadillac Plastic & Chemical Co., De- 
troit 3, Mich. 
Chemtron Fiber Glass Co., El Monte, 
Calif. 
*Colonial Kolonite Co., 


Chicago 47, Ill. 
— Products 


Co., Columbia, 


*Commercial Plastics & Supply Corp., 
New York 12, N. Y. 

*Continental- teens Fibre Corp., Sub. 
of The Budd Co., Newark atk, Del. 
Dama Plastics, Inc., Springfield, Pa. 

*Dumont Corp., San Rafael, Calif. 
Du Verre, Inc., Arcade, N. Y. 
*Dynamit Nobel Aktiengesellschaft, 
Troisdorf/Kéln, West Germany 
Emerson Plastics Corp., Bronx 61, N. Y. 
os x te Plastics, Inc., Gibsonville, 


ro Corp., The, Cincinnati 32, 

io 

Fortin Plastics, Inc., Van Nuys, Calif. 

Franklin Fibre-Lamitex Corp., Wil- 
mington 99, Del. 

General Electric Co., Laminated Prod- 
ucts Dept., Coshocton, Ohio 

Glasply Corp., Mt. Vernon, N. Y? 

Harstil Industries Co., St. Clair Shores, 
Mich. 

Leon Chemical Industries, Inc., War- 
ren, Mich. 

Magnolia Plastics, Inc., Chamblee, Ga. 

Mica Insulator, Div. of Minnesota 
a & Mfg Co., Schenectady, 


Microcell, Ltd., London W.C. 2, Eng- 
land 


*National Vulcanized Fibre Co., Wil- 
mington 99, Del. 

New Plastic Corp., Los Angeles 38, 
Calif. 

Pacific Seattle, 
Wash. 

Polygon Plastic Co., Walkerton, Ind. 

* Raybestos-Manhattan, Inc., Reinforced 
Plastics Dept., Manheim, Pa. 

Ren Plastics, Inc., Lansing 9, Mich. 

Resistoflex Corp., Roseland, N. J. 

Richardson Co., The, Melrose Park, Ill. 

7 am Corp. Long Island City 


Plastics Co., Inc., 


Silicone Insulation, Inc., Bronx 61, 
N. Y. 


perues Fibre Co., Inc., Tonawanda, 
N. 


ica ’Plastics, Inc., Somerset, Pa. 

Summit Industries, Inc., Gardena, 
Calif. 

*Synthane Corp., Oaks, Pa. 

Taylor Fibre Co., Norristown, Pa. 

Universal Moulded Products Corp., 
Bristol, Va. 

Valco Corp., St. Paul 4, Minn. 
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LAMINATES AND REINFORCED PLASTICS 


PRE-PREGS 
(See p. 1197) 


PREMIX 
A. Epoxy 
B. Phenolic 
C. Polyester 


*American Cyanamid Co., Plastics and 
Resins Div., New York 20, N. Y. (C) 
or Insulator Corp., New Free- 


dom, Pa. (C) 
Baird Dynamic Corp., Stratford, ar. 
(C) 


Biggs, Carl H., Co., Inc., Santa Monica, 
Calif. A) 

a Paul, Co., Buffalo 10, N. Y. (B) 
Celanese Plastics Co., Div. of Celanese 
Corp. of America, Newark 2, N. 


(C) 

Chemical iadustine, Unit of E. F. Van 
Winkle Co., Pasadena, Calif. (A, C) 
Chemold Co., Santa Monica, Calif. (C) 
Chemtron Fiber Glass Co., El] Monte, 
Calif. (A, . €> 
*Clinton Co., The, Chica cago 22, Til. (A) 


*Colonial Kolonite Co., Chicago 47, Ill. 
A, B, C) 

Cordo Chemical Corp., Norwalk, Conn. 
i C) 

Dama Plastics, Inc., Springfield, Pa. 
hin (G) 

*Dayco Corp., The, Dayton, Ohio (C) 
i = oy A Products, Inc., Midland 
Park, N. J. (C) 
Fortin Plastics, Inc., Van Nuys, Pw: 
) 


*Furane Plastics, Inc., Los Angeles 39, 
Calif. A 
General Plastics Corp., Los Angeles 64, 
Calif. (C) 
Glastic Corp., The, Cleveland 21, Ohio 


(C) 
a. Mig. Co., Erie, Pa. (C) 
Olean, N. Y. (A) 


Hysol 
Keller a da ucts, Inc., Manchester, N. 3 
Kimball Mfg. Corp., San Rafael, calif 


, > C) 

Kish Industries, Inc., Lansing 6, Mich. 
(A, B, C) 

Laminated Fiberglass Corp., of Amer- 
ica, New York 5, N. Y. (C) 


Lewis, G. B., Co., Watertown, Wis. (C) 
Magnolia Plastics, Inc., Chamblee, Ga. 


(A, C) 
Masterglas Div., — Machine Co.. 
Madison 10, (A, B, C) 


Mesuer Molding ’ Corp., Burlington, 
Molded Fiber Glass Co., maurer . 
Meteee Fiber Glass Tray Co., Lie. 


Pa. 

Mold- ‘Rite Plastics, Inc., Cushetiee, 
Ohio (C) 
Molex Products Co., Brookfield, Ill. (C) 
*National Vulcanized Fibre Co., Wil- 
mington 99, Del. (C) 
_—, Service Corp., New York 10, 


) 
Phebe “Chemical Corp., Pudi 


» Pa. ) 
Reynolds Plastics, Inc., Walled abe 
Mich. (C) 
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Schramm Fiberglass Products, Inc., 
Chicago 18, Ill. (A, C) 
i Fibre Co., , Tonawanda, 
N. (A, B) 
United ‘States Chemical Milling Corp., 
Omohundro Fiber ss Div., “ee 


hattan Beach, (A, B, C) 

Universal Moulded Products Corp. 

Bristol, Va. (A, B, C) 
Valco Corp., St. Paul 4, Minn. 

(A, B, C) 

Woodall Industries, Inc., Detroit 34, 

Mich. (C) 


REINFORCED MOLDING 
COMPOUNDS 
Alkyd Base 

Dially! Phthalate Base 
Epoxy Base 

Melamine Base 

Nylon Base 

Phenolic Base 
Polyester Base 

Styrene Base 


=rOmrmonNe> 


Aerojet-General Corp., Structural Plas- 

tics Div., Azusa, Calif, (C, F) 

* American Cyanamid Co., Fiegis and 
Resins Div., New York 20, Y. 


D G) 
*American Insulator Corp., New Free- 
dom, Pa. (C, G) 


American Reinforced Plastics Co., Los 
Angeles 27, Calif. (F, G) 
American Resin Corp., Chicago 13, Ill. 
(C, F, G) 
Stamford, 
(C) 

London, W.C. 


(B, 6 
wAthen = Co., Wilmington 99, Del. 


Aries Laboratories, Inc., 


nn. 
— eine, Ltd., 


Baird Dynamic Corp., Stratford, FAs 
Biggs, Carl H., Co., Inc., Santa Monica, 
Borden = oee Co., The, New York 

17, N. (B) 


CTL. Div.  Studebaker-Packard Cor 
Cincinnati 15, Ohio (F) 
*Celanese Plastics Co., Div. of Celanese 
Corp. of America, Newark 2, N. J: 


(CG 
Chemold Co., Santa eee, Calif. (G 
C= Fiber Glass Co., El Monte, 


(C, G) 
*Clinton Co., The, Chicago 22, Ill. (C) 
*Coast Mfg. & Supply Co., , Livermore, 


F 
%Colonial Kolonite Co., Chicago 47, Ill. 
) 


(Cc 
Cordo Chemical Corp., aa Conn. 
F, G) 

Crowl, Charles, Go., El faint Calif 
Dama Plastics, Inc., Springfield, Pa. 
(B, C, G) 
*Dayco Corp., The, Dayton, Ohio (G) 
*Durez Plastics Div., Hooker Chemical 
Corp., N. Tonawanda, N. Y. (F) 
Emerson & Cuming, Inc., Canton, 
Mass. (C) 


(For complete addresses, see Alphabetical Index, p, 1323) 


CG)’ 











Fairchild Plastics Branch, Faire 
eo & Airplane Corp., Cop 
di —e Sal 


dFiberdi Inc., Warsaw, Ind. (E, Hy 
%Furane Plastics, Inc., Los Angeles 39. 


Calif. 
Glastic Corp., The, Cleveland 21, @ 


ete 
Haveg Industries, Inc., Taunton é 
Taunton, Mass. 
Hays Mfg. Co., Erie, Pa. 
Hysol Corp., Olean, N. Y. 
* Imperial Chemical lecdeaeaall 
Millbank, London, S.W.1, Engh 
(FE) 
Kaumagraph Co., Wilmington 99, Del” 
Laminated Fiberglass Corp. of 
ica, New York 5, N. Y. 
Leon Chemical Industries, 
ren, Mich. C, 
Lewis, G. B., Co., Watertown, Wis. 
Magnolia Plastics, Inc., oe 


Inc., War.” 


(C, F 
Masterglas Div., Gisholt Machine Co, | 
Madison 10, Wis. (C, D, FG) 
Melamine Plastics, Inc., Winona, Mina. 


*Mesa Plastics Co., Los Angeles o 
Calif. 
Minnesota Mining & Mfg. os 
forced Plastics Div., St. 


C) 
ul 6) 
Minn. 2 F) 
Modular Burlington, — 
N. J. G 
Mold-Rite Plastics, Inc.. 

Ohio 
Molex Products Co., Brookfield, Ti. 


*National Vulcanized Fibre Co., 


mington 99, Del. - 
Newport Plastics Corp., Newport, 


Marae 


Molding Corp., 


Cam i 


€: 
Plastronic Engineering Co., 


ough, Mass. 
*Plumb Chemical Corp., Phi 
Reinf. 


37, Pa. 
*Raybestos-Manhattan, Inc., 
Manheim, Pa. 
(C, F, 


Plastics Dept., 
Resisto Chemical, Inc., Wilmington 
Del. 


» F, 





Rogers Corp., Rogers, Conn. 
Schramm Fiberglass Products, 
Chicago 18, Til. 
*U. S. Po eonsgag Chemicals, Inc. 


ord, (C, 
Universal "Moulded Products 
Bristol, Va. (C,.D, F, & 
Valco Corp., St. Paul 4. Minn. 

(A, B, C, D, F, c) 








at 










Westinghouse Electric ao Micarta’ 
Div., Hampton, S. C. (C, F, G) 
Woodall Industries, Inc., Detroit 347 
Mich. (G) 

rm a 








VULCANIZED FIBRE 


*Continental-Diamond Fibre Corp., Sub. 
of The Budd Co., Newark, Del. | 
*Dynamit Nobel Aktiengesellschafit® 
Troisdorf/Kéln, West Germany 
Franklin Fibre-Lamitex Corp., 
mington 99, Del. 
*National Vulcanized Fibre Co., 
mington 99, Del. 
Spaulding Fibre Co., In 











aoity 







ast 

Wile 
‘fl 

c., Tonawanda, 


Norristown, Pa. 







s . . 
Taylor Fibre Co., 








oe Wee ere eee ~ come 
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Machinery and Equipment 








, 
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*Miller Fluid Power Div., 


} *Waldron-Hartig 


) ABRASIVE FORMING MACHINES 


Bliss, E. W., Co., Canton 10, Ohio 
*Engineering een Inc., Pomp- 


ton Lakes, N. J. 
Foundry Co., Erie, Pa. 
Co., Inc., Franklin Lakes, N. J. 


*M & N Modern Hydraulic Press Co., 
Inc., — N. J. ee 

Telemat. rp., Worcester ass. 

White, S. S., Dental Mfg. Co., Indus- 
trial Div., New York 16, N. Y. 


ACCUMULATORS 
A. Air Ballasted 

B. Hydropneumatic 
C. Weight 


#Adamson United Co., Akron 4, one 
(A, C) 


| 8B. L P. Engineering, Ltd., Sutton Cold. 
Warwickshire, England (B) 
Baldwin-Lima-Hamilton Corp.» Industrial 
Equipment Div., Philadelphia 42, Pa. 
(B 
Beltran Associates, Inc., Brooklyn 10, 
N.Y. (A, B) 
Bethlehem Steel Co., Bethlehem, Pa. 

(A, B) 

Blaw-Knox Co., Pittsburgh 22, Pa. 
(A, B) 
& Turton, Ltd., Kidderminster, 
(C) 


Dunning & Boschert Press Co., Inc., 
im * cuse, N. Y. (C) 
ngineering Div., American 
Foundries, Cincinnati 29, Ohio 

(A, C) 

, Ansonia, 


(B, C) 
*French Oil Mill Machinery Co., The. 
Piqua, io (B 
Greer Hydraulics, Inc., 
N. Y. 


*Farrel-Birmingham Co., Inc 


y €} 
Jamaica 30, 


on *s Machinery Corp., 

Newark 2 (A, B, C) 
*Karlton Ageadhad Corp., Chicago 11, 
ill, (A, B) 
Lake Zs Machinery Corp., Buffalo 
17, N. Y (A, B, C) 
*Lembo Machine Works, Inc., Paterson 
4,N. J. (C) 


Machine Factory & Foundry Ltd., Net- 
stal, Netstal, Switzerland (A, B) 
Flick-Reedy 
Corp., Bensenville, Il. (B) 
*Shaw, Francis, & Co., Ltd., 
kee . 
p, G., & Co., Krefeld, West 

German (A 


Manchester 


y B) 
Symons, Ralph B., Associates, Inc., 
Tiverton, R. I. (A) 


Div., Midland-Ross 

: , New Brunswick, N. J. (A, B, C) 
*Watson-Stillman Press Div., Farrel- 

: pyr cham Co., Inc., Rochester 10, 

» Bb, &) 

sWerner al Pfleiderer, re... West 

; , B) 
®Wood, R. ”.. Co., Philadelphia ok Pa. 
mY (B, C) 


_ 
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AIR COMPRESSORS 
(Air Presses) 
Allis-Chalmers Mfg. Co., Milwaukee 1, 


Wis. 

*Binks Mfg. Co., Chicago 12, II. 
Blaw-Knox Co., Pittsburgh 22, Pa. 

*Callanan, J. A., Co., Chicago 6, Ill. 
Chicago Pneumatic Tool Co., New York 

17, N. Y. 

*Danish Plastics, Copenhagen, Denmark 
DeVilbiss Co., The, Toledo 1, ‘ee 
Electric Trading Co., New York, 
Famco Machine Co., Kenosha, W 
Hannifin Co., Div. of Parker-Hannifin 

Corp., Des Plaines, Ill. 
* Hochman Plastics Machinery Corp., 
Newark 2 J. 
— $. ‘Sales Co., 
N. 


Stank C. A., Co., The, De Pere, Wis. 
Leiman Bros., Inc., Newark 1, N. J. 
Lincoln Engineering Co., St. Louis 20, 

Mo. 


Inc., Flushing 54, 


Mercury Molding Machinery, Inc., Yon- 
Y 


kers, N. Y. 
*Mico Instrument Co., Cambridge 38, 
ass. 
Nash Engineering Co., The, S. Nor- 
walk, Conn. 
Pennsylvania Pump & Compressor Co., 
Easton, Pa. 
Quincy Compressor Co., 
*Rainville Co., Inc., The, 


N. 
Worthington Corp.., 


incy, Ill. 
arden City, 


Harrison, N. J. 


ARBOR PRESSES 


*Acromark Co., The, Elizabeth 4, N. J. 
Albert, P. E., & Son, Trenton 5, N. J. 
Bellows Co., The, Akron 9, Ohio 

* Dake Corporation, Grand Haven, Mich. 
Dunning & Boschert Press Co., Ine., 

The, Syracuse, N. Y. 
*Elmes Engineering Div., American 
Steel Foundries, Cincinnati 29, Ohio 
Famco Machine Co., Kenosha, Wis. 
Greenerd Arbor Press Co., Nashua, 
N. H 


Hannifin Co., Div. of Parker-Hannifin 
Corp., Des Plaines, Ml. 

*Hochman Plastics Machinery Corp., 
Newark 2, N. J. 

*Lawton, C. A., Co., The, ‘De Pere, Wis. 

Machine Factory & Foundry Ltd., Net- 
stal, Netsal, Switzerland 

* Watson-Stillman Press Div., Farrel- 
Birmingham Co., Inc., Rochester 10, 
N. Y. 


AUTOCLAVES 


*Adamson United Co., Akron 4, Ohio 
Artisan Metal Products, Inc., Waltham 
54, Mass. 
=a Associates, 


N. Y. 
Berstorff, Hermann, Maschinenbau 
GmbH, Hannover, West Germany 
Bethlehem Steel Co., Bethlehem, Pa. 
Blaw-Knox Co., Pittsburgh 22, Pa. 
*Blue, E. B., Co., S. Norwalk, Conn. 


Inc., Brooklyn 10, 


For list of distributors, see p. 1259 


Blue M Electric Co., Blue Island, Il. 
* Bollin by Lot & Co., Inc., Cleve- 
, Ohio 
Buss, Lid Basel, Switzerland 
Continental Machinery Co., Inc., New 
York 7, N. Y. 
ee LP. Mfg. Co., Pittsburgh 1, 


*First Machinery Corp., B N. Y. 
General Engineering oh 
Lancs., En 

* Hochman 
Newark 2, N. 
*Hull Corp., Hath ro, Pa. 
Iddon Brothers Ltd., Leyland, Lanca- 
shire, England 
Multiplastics, Addison, Ill. 
Patterson Foundry and Machine Co., 
The, E. Liverpool, Ohio 
Seal Cast Co., Inc., Philadelphia 25, Pa. 
Tower a. Works, Inc., Providence, 
1, R. 


ics Machinery Corp., 


BAG MAKING MACHINES 
(For Polyethylene and Polypropylene) 


*Hamac-Hansella-Sapal Vertriebs 
GmbH, Dusseldorf, West Germany 


BALING MACHINES 


bag em oy sur Machine Co., 


Brookl 
sore Bo, Mfg. Co., Milwaukee 
eh & O’Brien Electric Co., Chi- 
cago 
ndustrial Vikesnos & Machinery Co., 
San_Francisco, Calif. 
Lake Engi Co., Hammond, Ind. 
Loeser, Co., Buffalo 11, N. Y. 
Logemann ae Co., Milwaukee, Wis. 
Lombard Corp., Youngstown 3, Ohio 
< - Machine Works, Waynesboro, 


Tonawanda S vert: Co., Tona- 
wanda, N 


BARRELS, TUMBLING 


“7 pnapaping Co., New York 17, 


xkAcme Machinery & Mfg. Co., Inc., 
Yonkers, N. 

Chicago Wheel & Mfg. Co., Canes, Il. 

Continental nny Co., , New 
York 7, N. 

— oka. Inc., Los Angeles 


Calif. 
stemhales Machinery Co., Los Angeles 
46, Calif. 


-. Machine Co., Kent, Ohio 
Hanson-Van Winkle-Munning Co., Mata- 


wan, N. J. 

*Hochman Plastics Machinery Corp., 

a Newark 2, es J. iu i 
njection Molders Supply bg ve- 
land 20, Ohio 

Kramer, H. a Co., Inc., Richmond 
Hill 18, N. 


Lord Chemical Baie Sub. of Wheelabra- 
tor Corp., York, Pa. 








MACHINERY AND EQUIPMENT 


Lupoline Automatic Polishing Equip- 
ment Corp., Bronx 70, N.Y. 
wen Mfg. Co., Inc., E. Syracuse, 


*Omni Products Corp., New York 16, 


MY. 
Rampe Mfg. Co., Cleveland 10, Ohio 
Ransohoft , Hamilton, Ohio 
et R. R., 


Co., , Rochester 4, 


Tower Iron Works, Inc., Providence, 
I. 
*Tumb-L-Matic, Inc., Stamford, Conn. 


Wheelabrator Corp., Mishawaka, Ind. 


BLENDERS 


Abbe Engineering Co., New York 17, 


N. Y. 
*Abbé, Paul O., Inc., Little Falls, N. J. 
*Acme Machinery & Mfg. Co., Inc., 
Yonkers, N. Y. 
*Ball & Jewell, Inc., Brooklyn 22, N. Y. 
— Associates, Inc., Brooklyn 10, 
N. Y. 
Blaw-Knox, Pittsburgh 22, Pa. 
* Bonnot Co., The, Canton 2, Ohio 
Colton, Arthur, Co., Div. of Snyder 
Corp., Detroit 7, Mich. 
Crown "Machinery, Inc., Los Angeles 
Div. of The 


11, Calif. 
Da H., Co., The, 

Cia scad Automatic Machine Co., 
Pittsburgh 1, 


Cincinnati 12, Ohio 
sy tab J. P., Mfg. Co., 
a. 
ree. Inc., Sub. of American Mfg. 
., Inc., New Haven, Conn. 
*Farrel-B -Birmingham Co., Inc., Ansonia, 
*Fernholtz Machinery Co., Los Angeles 
46, Calif. 
1 Machinery Corp., Brooklyn 15, 
ap & 
*Foremost Machine Builders, Inc., Liv- 
——. J. 
*Hochman Plastics 


Newark 2, N. J. 
—, Plastics, Ltd., London WI1, 


Machinery -Corp., 


E 
tie Automatic Polishing » eal 


ment Co Bronx 70, N. 
eso in Mfg. Co., Inc., ‘austin 
49, 
aMitchell ‘Spe awd Div., Novo Industrial 


iladelphia 36, Pa. 
Munson Mill Machinery Co., Utica 1, 


New Plastic Corp., Los Angeles 38, Calif. 
Patterson Foundry ‘a Machine Co., 


The, E. Liverpool, O' 

Patterson- Kelley Co. The, E. 
Stroudsburg, Pa. : 

*Plastic Molders Supply Co., Inc 
wood, N. 

* Prodex Corp., Fords, N. J. 

Rainco Mfg., Inc., Franklin, Pa. 

—o Co., Inc., The, Garden City, 


Rapids Machinery Co., Marion, lowa 
Read Standard, Div. of Capitol Prod- 
ucts Corp., York, Pa. 
*Reliable Rubber & Plastic Machinery 
Co., Inc., N. moe N 
Rezolin, Inc., Santa Monica, Calif. 
aa _ & Son Co., Brooklyn 5, 


Sprout, Waldron & Co., 


omg 


, Fan- 


Inc., Muncy, 


‘a. 
Sturtevant Mill Co., Boston 22, Mass. 
Tower Iron Works, Inc., Providence 1, 


*Werner & Pfleiderer, 
rmany 

Young Machinery Co., 
Muncy, Pa 


Stuttgart, West 
The, 


Inc., 


% Indicates Advertiser 
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BLOW MOLDING MACHINES 
*Acme Machinery & Mfg. Co., Inc., 
Yonkers, N. Y 


Air-Formed Products Corp., Nashua, 


N. H. 

* Akron x mage, Pe Mold Co., The, Cuya- 
hoga Falls, O 

*Ames Plastic , ee Corp., Rego 
Park 74, N. Y. 

*Atlas Vac-Machine Corp., Rochester, 


N. 
*Auto-Blow Corp., Subsidiary of National 
evel Corp. Bridgeport 10, Conn. 
*Battenfeld Maschinenfa — GmbH, 
Meinerzhagen/Westf., 
pees. Franz, & Co., toeich 1, Switz- 


er 
Blow-O-Matic Corp., The, Bridgeport 7, 
Conn 


#*Covema s.r.l, Milan, Italy 
* Daniels, T. i,* Pat ne Stroud, Glou- 
cest 
*Danish Plastion ‘Copenhagen, hom 9 
Eisler Engineering Newark 3, 


Fischer, Johann, Maschinenbau, Loh- 
mar, Bez., Cologne, West Germany 

Granbull Tool Co., Ltd., The, Kin 
ton-on Thames, Surrey, Englan 

* Hochman an Machinery Corp., 
Newark 2 z 

a, Plastics’ Ltd., London W1, 


Engla 
*Kato Seishakusho Co., Ltd., Tokyo, Japan 
Kautex-U, S. Sales Co., Inc., Flushing 54, 
N. Y. 
*Kautex-Werk Reinold Hagen, Hangelar 
uber Siegburg, West Germany 
Machine Factory & Foundry Ltd., Net- 
stal, Netstal, Switzerland 
Mercury Molding Machinery, Inc., Yonk- 
ers, e 
*Modem Plastic Machinery Corp., Clif- 


Cleveland 15, 
Akron 


J. 
#Moslo sain Co., 


Ohio 
*National Rubber Machinery Co., 
8, Ohio 
*Negri Bossi & C., Milan, Italy 
*Prodex Corp., Fords, N. J. 
Bronx 56, N. Y. 


*Quality Machine Co., 
*Rainville Co., Inc., The, Garden City, 


N. Y. 
*Rudolph, Martin, Velbert, West Ger- 
many 
*Standard Tool Co., Leominster, Mass. 
*Stokes, F. J., Corp., ’Philadelphia 20, Pa. 
*Triulzi, yw ‘Of., s.a.s., Milan, Italy 
Waldron-Hartig Div., Midland-Ross 
Corp., Mountainside, N. J. 
el ag Hartig Div., Midland-Ross 
New Brunswick, J. 
«Willies: White & Co., “Moline, Til. 


BOILERS 
a Associates, Inc., Brooklyn 10, 
N. 


ioe Hermann, Maschinenbau 
GmbH, Hannover, West Germany 

Bros., Inc., Minneapolis 14, Minn. 

Buss, Ltd., Basel, Switzerland 

Cyclothern Div., National-U. S. Radia- 
tor Corp., Oswego, N. Y. 

Ectiper Fuel Engineering Co., Rock- 

Ill 


*First ' eoncnad Corp., Brooklyn 15, 


*Hochman yeetiey Machinery Corp., 

Newark 2, 3. 

- -Kane- ofeiat, Inc., Bridgeport, 
Pantex Mfg. Corp., Pawtucket, R. I. 


eo Co., Inc., The, Garden City, 


CAKING PRESSES 
Albert, P. E., & Son, Trenton 5, N. J. 
*Bonnot Co., The, Canton 2, Ohio 
*French Oil Mill Machinery Co., The, 
Piqua, Ohio 


(For complete addresses, see Alphabetical Index, p, 1323) 





*Hochman Plastics 

Newark 2, N. J. 
*Lawton, C. A., Co., The, De Pere, Wis 
*M & N Modern Hydraulic Press Co, 





Machinery 









Inc., Clifton, N. J. 
Siempelkamp, G .. & Co., Krefeld, West 
Germany 
CALENDERS 





*Adamson United Co., Akron 4, Ohio 
Beltran Associates, Inc., Brooklyn 10, 


N. Y. 

Berstorff, Hermann, Maschinenbay 
GmbH, Hannover, West 

* Bolling, Stewart, & Co., Inc., Cleve © 
lan ‘31, Obie ot 

Butterwo ons Div. 
of Van Norman indeoutall Ine, 
Bethayres, Pa. 

Continental Machinery Co., Inc., New 
York 7, N. Y. 

Custom Machine & Design, Inc., Ake 









































ron 9, 
*Farrel- Ricthaahens Co., Inc., Ansonia, @ * 
Conn. ; 
= Machinery Corp., Brooklyn 15, 
¥e 
* Hochman pies Machinery Corp, ] 
Newark 2, N. J. 
Iddon alos Ltd., Leyland, toms q 
shire, England 
IMC Co, Newark 5, N. J. | oa 
* Johnson Machinery Co., Elizabeth, N. + 
*Kleinewefers, Joh., Sdhne, Krefeld | ' 
* Yabh Comey Pl achinery hs 
Reliable Rubber & Plastic M * 
Co., Inc., N. Bergen, fk 
aw, S ‘Charles, & Son Co rooklyn 5, 
*Shaw, Frenci: & Co., Ltd., Manchester a4 
11, England *) 
Sherman Rubber Co., Div. of Botwin 
Bros. of Mass., Inc., Worcester, Mas. | 
*Thropp, Wm. R., & Sons, De. a fia ; 
Lehmann Co., Inc., Lynd —_ 
Toko Machine Industry 
Tokyo, Japan 
Troester, Paul, Maschinenfabrik, Han” : 
nover-Wulfel, West German 
~ Vieenderen Machine Co., aterson, * 
Verduin, John, Machine Corp., Pater * 
son 4, N. J. y 
* 
CALENDERING EQUIPMENT * 
A.M.LL., Paris 17, France * 
*Adamson United Co., Akron 4, Ohio ~ 
Albert, P. E., & Son, Trenton 5, Ne * 
Beltran Associates, Inc., Brooklyn ' 
#Black-Glawson Co., The, Dilts Div,y 
Fulton, N. Y. | 
Butterworth, H. W., & Sons Co., B 
of Van Norman Industries, * 
Bethayres, Pa. 
Continental Machinery Co., Inc., New} 
York 7, N. Y. F * 
*Farrel-Birmingham Co., Inc., Ansonii: : 
onn. 
*Hochman Plastics Machinery Com) 
Newar N. * 
Iddon Brothers Ltd., Leyland, ; a : 
shire, England * 
*Johnson Machinery Co.., Elizabeth, 
*Kleinewefers, Joh. Séhne, Kre >i 


West Germany 
a i Machine Co., 


ap 3 = 
*Reliable Rubber & Plastic Machine 
Co., Inc., N. Bergen, N. J. 
#Rochlen Engraving Works, Roche 
B 00 dyn | 


*Shaw, Cae & Co., Ltd., Mane ; 
11, England 3 





Inc., Paterson 








Ross, C Charles, & Son Co., 
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#Waldron- Hartig 


Troester, Paul, Maschinenfabrik, Han- 


nover-Wulfel, West Germany 
Verduin, fohn, Machine Corp., 
J. 


Pater- 


Div., Midland-Ross 
Corp., New Brunswick, N. 


COATING MACHINES 
(See also Wire Coating Machines) 

A. Air Knife Coating 

B. Dip Coating 

C. Flame Spraying 

D. Roller Coating 

Extrusion Coating 

(Refer to Extruders, p. 
1208 and Take-Off Equip- 
ment, p. 1220) 


Abbott Plastic Machine Corp., Chicago 
, il. (D) 
#Akron Presform Mold Co., The, Cuya- 


hoga Falls, Ohio (B) 
*#Apex Machine Co., College Point 56, 
N. Y. 


(B, D) 
— Associates, Inc., Brooklyn 10, 
(Cc, D) 


Bischot Chemical 
Conn. 
Black Bros. Co., Inc., 
*Black-Clawson Co., The, Dilts Div., 
Fulton, N. Y. (A, B, D) 
*Blue, E. B., Co., S. Norwalk, Conn. (B) 
*Conforming Matrix Corp., Toledo 2, 


Corp., Ivoryton, 


(B) 
Mendota, Ill. (D) 


Ohio (D) 
Continental Machinery Co., Inc., New 
York 7, N. Y (A, B, D) 


Cooper, D. C., Co., Chicago 5, Til. | (B) 
*Danish Plastics, Copenhagen, Denmark 
(C) 

DeVilbiss Co., The, Toledo 1, Ohio (B) 
Dixon, T. H., & Co., Ltd., Letchworth, 
Herts, England (A, B, D) 


Dornbusch & Co., Krefeld, West Ger- 
many (B, D) 
Drying Systems Co., Chicago 40, Il. 
(B, D) 

*Dusenbery, John, Co., Inc., Verona, 
- Jj. (D) 
®Egan, Frank W., & Co., Somerville, 
N. J. (A, D) 
*®Faeco Machine Co., Inc., Paterson, 
a Je (A, B, D) 
*Finish Engineering Co., Inc., Erie, 
P. (D) 


a. 
*Foremost Machine 


Builders, Inc., Liv- 

ingston, N. J. (A, B, C, D) 
*Hochman Plastics Machinery Corp., 
Newark 2, N. J. (A, B, D) 
Hofmann & Schwabe K.G., Krefeld, 
West Germany (A, B, D) 
a senaney. Machine Co., Orange, 
(D) 

#industrial Ovens, Inc., Cleveland 11, 
i (B, D) 


10 
" Roto Machine Co., Richmond 3, 


a. (I 
*Johnson Machinery Co., Elizabeth, N. J. 
(D) 
Ketchpel engine ring Co., West Engle- 
wood, 


J. (D) 
aeeetty Machine Co., Inc., 


4 Paterson 4, 
( 
*Litzler, C. A., Co., Inc., Cleveland 9, 


Ohio (A, B, D) 
Mercury Molding Machinery, Inc.., 
Yonkers, N. Y (B) 


Metalwash M b rile Corp., Elizabeth, 
(B) 


Monk ey Corp., Worcester 8, Mass. 


(A, B, D) 
o% Kenneth J., & Co., Chicago 26, 


(D) 
Pope Corp., The, Whirlclad Div., 
__Reading, Pa. (B) 


* Indic Indicates Advertiser 


Potdevin Machine Co., Teterboro, N. 


— Mfg. Co., Inc., New York et 

(B 
Rotsbend Inc., Bound Brook, N. J. (D) 
Rutherford Machinery Co., Div. of Sun 


Chemical Corp., East Rutherford, 
N, J. (D) 
Schori Process Cerp., Long Island City, 
eer w (C) 
Shannon, Alexander J., Co., The. 
Fonda, N. Y. (B, D) 
*Shaw, Francis, & Co., Ltd., Manchester 
11, England (A, B) 


Sherman Rubber Co., 
Bros. of Mass., Inc., 


Div. of Botwinik 
Worcester, Mass. 


(A, B, D) 

Toko Machine Industry Co., Ltd., 
Tokyo, Japan (A, B, C, D) 
Union Tool Corp., The, Warsaw, Ind. 
(A, B, D) 


Verduin, John, Machine Corp., Pater- 


son 4, N. J. (B, D) 
*Waldron-Hartig Div., Midland- Ross 
Corp., New Brunswick, N. 
(A, B, D) 
Wallace, L. R., & Co., Pasadena 1, 
Calif. (D) 
Web Controls Corp., W. Englewood, 
N. J. (D 
Weiss, Albert, Machine Co., Ine., 
Brooklyn 32, N. Y. (D) 
Zimmer an Teg Maschinen, GmbH, 


Offenbach/Main, West Germany (D) 


COMPOUNDERS 
(See Extruders, Mills, Intensive Mixers) 


COMPRESSION PRESSES 
A. Fully Automatic 
B. Semi-Automatic 
C. Hand-Operated 


A.M.LL., Paris 17, France 
*Adamson United Co., Akron 4, ‘es 
, B, C) 

Albert, P. E., & Son, Trenton 5, e. 
) 


(A, B, C 

*Atlas Hydraulics Div., Delaware Valley 

Mfg. Co., Inc., Philadelphia 34, Pa. 

, B, C) 

Sub. of Wagner Bros., 
Los Angeles 64, a 


4A, B, C) 
Holland, Mich, 


*B. I. P. Engineering, Ltd., 
field, Warwickshire, England (A, B) 
Bachmann, W. M., Associates, Clear 
Lake, lowa (A, B, C) 
Baker Bros., Inc., Toledo 10, Ohio (A) 
Baldwin-Lima-Hamilton Corp., Indus- 
trial Equipment Div., Philadelphia 

2, Pa. 
*Battenfeld Maschinenfabriken Cubit 
Meinerzhagen/Westf., West Germany 


Automold Co., 
Inc., W. 


B & T Machinery Co., 


Sutton Colt. 


(A, B, C) 
*Becker & Van Hiillen, Krefeld, West 
Germany (A, B, C) 


Berthelsen Engineering, Joliet, Ill. 


( 
Birdsboro Steel Foundry Machine Co., 


Birdsboro, Pa. (B, C) 
Bliss, E. W,, Co., Canton 10, Ohio 

* Bolling, Stewart, & Co., Inc., Cleve- 

land 27, Ohio (B) 


Bradley & Turton, Ltd., Kidderminster, 

England (B, C) 

*Carver, Fred S., Inc., Summit, N. J. (C) 
Clearing Div. of U.S. Industries, Inc., 


Chicago 38, Ill. (A, B) 
Clifton, 
C) 


oid Tee Baling Machine o 
(A, B, C) 
(A, B, C) 


*Clifton Hydraulic Press Co., 


Brooklyn 15. N. 
*Covema s.r.1., Milan, Italy 





MACHINERY AND EQUIPMENT 


Crossley Machine Co., Te he 26 


Custom Machine & Design, in 3, Akron 


9, Ohio B, C) 
*Dake Corp., Grand Haven, vaieke 
(A, B, C) 
Daniels, T. H. & J., Ltd., 


Gloucestershire, England (B, C) 

*Danish Plastics, Copenhagen, sa 

(A 

*Danly Machine Specialties, Inc., Chi- 

cago 51, IIL * (A, B) 

Davidson-Kennedy Co., Atlanta 18, Ga. 
A 


Dixon, T. H., & Co., Ltd., Letchworth, 
Herts, England (B) 
Dunning & Boschert Press Co., Inc., 
The, Syracuse, N. Y. (B, C) 
*Elmes Enigineering Div., American 
Steel Foundries, Cincinnati 29, Ohio 
@, Cc) 
*Erie Engine & Mfg. Co., Ente. Pa 

(A, y ‘C) 
*Erie Foundry Co., Erie, Pa. (A, B, C) 

Famco Machine Co., Kenosha, Wis. 
(A, B, C) 
Ansonia, 
(B, C) 
Los Angeles 


. (A, B, C) 
Fjellman American, Inc., Joliet, Tl. (A) 
*French Oil Mill Machinery + he, 


Piqua, Ohio B, C) 
General Engineering Co., Radlifle 


Lancs., En 
Press Co., Nashua, 
(B) 


*Farrel-Birmingham Co., Inc., 
nn. 
Fegan, etieeey Co., 
ali 


G eg A 


Hanaiiie Co., Div. of Parker-Hannif 
Corp., Des Plaines, Il. (B, C) 
*Hochman Plastics Machinery Corp., 
Newark 2, N. J. (A, B, C) 
Hull-Standard Corp., men < Pa. ets 


*Hydraulic Press Mfg. Co., The, A Div. 
of Koehring Co., Mount Gilead, Ohic 


(A, B) 

Iddon Brothers Ltd., Leyland, Lanea- 
shire, England (B, C) 
*Improved Machinery, Inc., Nashua, 
N. H. (B) 
Industrial Plastics, Ltd., London W.1, 
England (A) 


* Johnson Machinery Co., Elizabeth, N. 1. 
(A, B, C) 
ta Machinery Corp., — A 
Ketchpel aes Co., West tay 
w 
*Kingsbacher Murphy Co., Los Angeles 
Calif, (A, B, C) 
Knuth Engineering, Chicago, Il. (C) 
Lake Erie Machinery Corp., Buffalo 17, 
N. Y. (A, B) 
The, De Pere, GS 
Lempco Industrial, Inc., Bedford, Ohio 
(A, B, C) 
The, Cincinnati 
(B) 


* Lawton, C. A., Co., 


Lodge & Shipley Co., 
25, Ohio 
Chicago 30, 
(B, C) 
Loomis Engineering & Mfg. Co., Cald- 
well, N, J. A, B, C) 
*M & N Modern Hydraulic Press Co., 
Inc., Clifton, N. J. (A, B, C) 
Machine Factory & Foundry Ltd., 


King 5: Hydraulics, Inc., 
I 


Netstal, Netstal, Switzerland (B, C) 
— Van Winkle Co., Paterson 2, 
N. J. A, B, C) 
*Ne “Ww repent Butt Co., secre 
R. A 
*Omni Products Corp., New York 16, 
N. Y. A, B, C) 
Pasadena Hydraulics, Inc., El Monte, 
Calif. A, B, C) 
Rodgers Hydraulic, Inc., Minneapolis 
26, Minn. , B, 
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Sheridan-Gray, Inc., Torrance, Calif. 


(B, C) 
eon G., & Co., Beeld, Lib 
Sorngield Cast Products, Inc., Spring. 


7 ’ 


*Standard Tool Co., Leominster, as 
*Stokes, F. J., Corp., Philadelphia 20, 
S ~ Ralph B., Associ I “ ~ 
ymons, iates, Inc iv- 
ertor., R. (A, B, €) 
*Taccone Corp., North East, Pa. 
(A, B, C) 

*Triulzi, A., Off., a Mealy ee 


*Tronomatic eas Mfg. on Hew 
York 54, N. ie 
Vensate, ohn, ‘Machine Corp., Pater 
n 4, 
Wien Allsteel Press Co., Chicago 19, 
iil. A, B) 


Wabash — Products Co., 


*Watson-Stillman Press Div., 
Birmingham Co., ns 


N. Y. 
*Williams-White & Co., Moline, z o 
*Wood, R. D., Co., Philadelphia 5, Pa. 


Inc., Wa- 
(B, C) 
Farrel- 

Inc., Rochester 10, 


CONTROLLERS 


(See Instruments) 


CONVEYORS 


A. Belt 
B. Mechanical 
C. Pneumatic 
ae Fntic Machine Corp., Chicago 


* Ames Plastic pay Corp., Rego 
Park 74, A, B, C) 
— Be Inc., Broo 3 10, 


N. (A, B 
*Blue, E B., Co., S. Norwalk, Conn. 
Carpco Mfg., Inc., Jacksonville 6, Fla. 
Chain Belt Co., Milwaukee 1, Wis. 
*Chandler Equipment Engineerin te 
Anaheim, Calif. A, B) 
Cooper, D. C., Co., -< 5, ll. 
*Covema s.r1., Milan, Italy 
Daffin Mfg. Co., Lancaster, Pa. (C) 
Day, J. H., Co., The, Div. of The 
land Automatic Machine Co., 
Cincinnati 12, Ohio 
Dracco Division of Fuller Co., Cleve- 
land 5, O (C) 
ee Frank ‘W.. & Co., Somerville, 


(A 
Vern, Co., Sun Valley, Calif. 
*F Falle iver & Machine Co., The, 
Cuyahoga Falls, Ohio (A j 
Fellner. & Ziegler GmbH, Frankfurt/ 
Main, West Germany 
Ferry Machine Co., Kent, Ohio 
Fischer, Johann, Maschinenbau, Loh- 
mar, Bez., Cologne, West Germany 
*Foremost Machine Builders, Inc., Liv- 
ingston, N. J. (A) 
Heinrich Equipment Corp., New York 
1, N. Y., U. S. Rep. for Reifen- 
hauser Plastics Machinery Corp. 


(A, B 
ae Products, Inc., Woodhaven 21, 
% 3. Commercial Filter Corp., Leb- 


anon, Ind. 

industrial Plastics, Ltd., London W.1, 
England 

Island Equipment Corp., Hialeah, Fla. 

Jonning? an Co., Philadel- 


#Karlton Machinery Corp., Chicago, Ill. 
*Kleinewefers Séhne, Krefeld, 


West i. 
L. & P Tool Co., Cincinnati 25, Ohio 
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Lavorazione Materie Plasticlie, S. A. S., 


Torino, Italy 
Leon a aa | * Engineering Co., 
“uu e 
Stunland Corp., Jersey a 4, 


1“ J. B) 
Magnetic sopeeees & Mfg. Co., 
Clifton, N 
*Mapre S.A., Diekirch, Grand Duchy 
of Luxembourg (A, B 
Mercury Heat Sooleg Equipment Co., 
Philadelphia 33, 
Mercury Industries, i: Hillsdale, N. j; 
(A 


Mercury Molding Machinery, — 

Yonkers, N. Y. (A) 

Metalwash Machinery Corp., es 
A 


J 
*Mitchell Specialty Div., Novo Industri 
Corp., Philadelphia 36, Pa. (B, C 
*Modern Plastic Machinery Corp., Clif- 
ton, N. J. (A) 
Motch & Merryweather Machinery Co., 
The, Cleveland 17, Ohio 
*National Rubber Machinery Co., Akron 
A, 


Ohio 
*Omni Products Corp., New York 16, 
 ¢ (A, B, C) 
Plestic Fabricants, Div. of The Wood- 
man Co., Inc., Decatur, Ga. 
*%Prodex Corp., Fords, N. J. 
Pulverizing Machinery Div., 
a ie tet Co., Inc., 


Rainco Mfg., Inc., Franklin, Pa. 
Rapids Machinery Co., Marion, Iowa 


( , B) 
ann ™ Standard, Div. of Capitol Prod- 
ts Corp., York, Pa. 
attdicchaia Plastics Machinery Co., 
Troisdorf, Bez-Koln, West Germany 
A 
Robinson Air-Activated nade Sys- 
tems New York 11, ¥: ic) 
*Shaw, > ae & Co., * Ted Manchester 
, En 
Simon-Carter 


Metals 
Summit, 


Co., Minneapolis a. 


inn. ) 
Spencer Turbine Co., Hartford 6, Conn. 
see: Waldron & Co., Inc., Muncy, 


(Cc 

— here me Co., North St. Pal 
Min 

sgiduae "Extruder Corp., Linden, N. dj 


Syntron Co., Homer City, Pa. 
Tote System, Inc., Beatrice, Neb. (B, C) 
*Tronomatic hs ame Mfg. Corp; New 
York 54, N. Y. (A. B, C) 
Union Tool Corp., The, Warsaw, Ind. 


Van lsc mae: Machine Co., Peter: 

B 

Verduin, ohn, Machine Corp., Pater- 
son 4, N. 


Wallace, Li. R., & Co., Pasadena 1, 

ali 

Wenigmann, Heinrich, Praezisions- 
Werkzeug & Maschinenfabrik, Haan 
West Germany (A 

Whitaker, Douglas C., Co., Glenside, 


Pa. 
a Associates, Inc., Oak Park 37, 
ich, > 
* Wilkinson Co., Akron 10, Ohio 


et Gabriel, Co., Inc., Freeport 
Y. (A, B, C) 

wR. Machinery Co., Ine., The, 
Muncy, Pa. (C) 


COOLING DEVICES 


Al-Be Industries, South Gate, Calif. 
* Ames _— Machinery Corp., Rego 

Park 74, 

Anson Toate & a 

Artisan Metal Pr 
54, Mass. 

Beltran Associates, Inc., 
N. Y. 


es, Inc., Erie, Pa. 
ucts, Inc., Waltham 


Brooklyn 10, 


(For complete addresses, see Alphabetical Index, p, 1323) 









Blaw-Knox Co., rae 
Blue M Electric Co., Blue isle ce 
Bros., Inc., Minneapolis 14@Minn. Es 














Butterworth, & Sons Co., Diy, ~ 
of Van P RS: Industries,» Inc, 
Bethayres, Pa. 

*Egan, Frank W., & Co., Somerville, 
N. 











J. ier 
Rteuiite Trading Co., New York 19” 
) a 
































Essex Plastic Machinery Co., Inc., Bey. 
erly, Mass. ; 
General Engineering Co., Radcliffe ~ 
Lancs., England ; 
*Goulding Mfg. Co., Saginaw, Mich, a4 








a Mfg. Corp., Indianapolis 4 
I 

















eset Ovens, Inc., Cleveland M, 
Industrial Plastics, Ltd., London wa, 








England 
Injection Molders Supply Co., Cleve. { 
land 20, Ohio ts] 
M C Co., Newark 5, N. J. * 
* leinewefers, Joh., Séhne, Krefeld 
West Germany a, 
L & P Tool Co., Cincinnati 25, Ohig * 
Lavorazione Materie Plastiche, S.AS., 
Torino, Italy 
eae Machine Works, Inc., Paterson 


N. J. | 
auéeey Machine Co., Inc., Paterson 4 © * 


N. J. 
per xi S.A., Diekirch, Grand Duchy: 
f Luxembourg 
wens a ae | Engineers, Inc, 


Lincoln Park, N P 
Par Industries, Inc., Hillsdale, 
Mercury Molding Machinery, Ine, 4 

Yonkers, N. Y. 6 

*Modern Plastic Machinery Corp., Clif- 

ack ei h hinery Co, -* 
Motch & Merryweat ri Ty 
The, Cleveland 17, O 
*National Rubber Machinery Co., Ak 
ron 8, Ohio 
os Blower Co., New York 17, ~ 


#Omni Products Corp., New York 16, 


Peuchen Engineering Corp., Wilming- — 
ton 4, Del. 
*Rainville Co., Inc., The, Garden City, ’ 


sox Pe Chicago 51, Til. 
Shriver, T. & Co., Inc., Harrison, N. ” 
*Sterling, Inc., Milwaukee 23, Wis. 
Tenney Engineering, Inc., Union, N. J. © 
*Tronomatic Machine Mfg. Corp., New — 
York 54, N. Y. ; 
Verduin, John, Machine Corp., Pater 7 
son 4, N. J. eae 
Vic Mfg. Co., Minneapolis, Minn. 
*Waldron-Hartig Div., Midland-Ros | — 
Corp., New Brunswick, N. J. 7 
* Wilkinson Co., Akron 10, Ohio 




























COOLING TRAINS 


*Adamson United Co., Akron 4, Ohio 
*Black-Clawson Co., The, Dilts Div, a 
Fulton, N. Y. 4 
Butterworth, H. W., & Sons Co., Div, @ 
of Van Norman Industries, Ine; 
Bethayres, Pa. a. i 
Inc., New ef 


Continental Machinery Co., 
York 7, N. Y. ; 
Entwistle Mfg. Corp., Providence us 
“4, 3 is 


*Essex Plastic Machinery Co., Inc., B 

erly, Mass. e | 
*Faeco Machine Co., Inc., Paterson, 
Saginaw, Mich, — 


scouiding Mfg. Co., Fp 
wien Aachine Works, Inc., Pater | 


N. J. 
Reliable Rubber & Plastic Machinery § 
Co., Inc., N. Bergen, N. J. 



















. #Covema s.r.l., 


CUT-OFF MACHINES 


* Al-Be Industries, South Gate, Calif. 


American Chain 


Allison-Campbell Div., 
Bridgeport 2, 


-c Cable Co., Inc., 


tee Devis Machine Co., Inc., Leom- 
inster, Mass. . 

Beck, Charles, Machine Corp., King 
of Prussia, Pa. 

Bennett, — C., Mfg. Co., Lacey- 
ville, 

Bie Crane Co., Toledo 6, Ohio 

Buttondex Corp., New York 16, N. Y. 


#Chandler Equipment Engineering Co., 
Anaheim, C. Calif. 

Continental Machinery Co., 
York 7, N. Y. 

Milan, Italy 

*Cumberland Engineering Co., Inc., 
Providence 1, R. I. 

DoAll Co., The, Des Plaines, Ill. 

ot Engineering Co., Inc., Newark 
3, N. J. 


, New 


Emery, Vern, Co., Sun Valley, Calif. 
*Essex maetic Machinery Co., Inc., Bev- 


*Falls i & Machine Co., The, 
Cuyahoga Falls, Ohio 
Famco Machine Co., Kenosha, Wis. 
*Farris Universal Machine Corp., Pali- 
sades Park, N. J. 
Fecken-Kirfel Maschinenfabrik, Aa- 
chen, West Germany 
Ferry Mathine Co., Kent, Ohio 
*Foster & Allen, Inc., Chatham; N. J. 
Heinrich Equipment Corp., New York 
ll, N. Y., U. S. Rep. for Reifénhau- 
ser Plastics Machinery Corp. 


Hobbs Mfg. Co., Worcester 5, Mass. 
*#Hochman ‘Plastics Machinery Corp., 
Newark 2, N. J. 


Hofmann & Schwabe K. G., Krefeld, 
West Germany 

Industrial Plastics, Ltd., London W.1, 
England 

*Johnson Machinery Co., Elizabeth, N. J. 

ny. Oscar 1., Inc., New York 


ae Engineering Co., West En- 
SElsinewehers, Joh., Séhne, Kiefeld, 


est Germany 

*Lupoline Automatic ates Equip- 
ment Corp., Bronx 70, N 

*Lynch Corp., Plastic Siecbkeich Div. 
ogy: Robbins Plastic Machinery 
Corp.), Elkhart, Ind. 

*®Mapre S.A., Diekirch, Grand Duchy 
of Luxembourg 

Mereen gr Machine Co., Minne- 
apolis 12, Minn. 

Motch & Merryweather Machinery Co., 
The, Cleveland 17, Ohio 


#Progressive Machine Co., Inc., Pater- 
son 4, N. J. 
*Rainville Co., Inc., The, Garden City, 


See heusce Plastics Machinery Co., 
Troisdorf, Bez-Koln, West Germany 

Sherman Rubber Co., Div. of Botwinik 
Bros. of Mass., Inc., Worcester, Mass. 

Sommer & Maca Glass Machinery Co., 
Chicago 50, Iil. 

Spadone Machine Co., Inc., S. Nor- 
walk, Conn. 

ai Machinery Co., Inc., Manlius, 

*Thermoplastic Equipment Corp., Div. 

Thermoplastic Processes, Inc., 

Stirling, N. J. 
ronomatic = game Mfg. Corp.,. New 
York 54, 

Union Tool » The, Warsaw, Ind. 

— Supplies Co., St. Louis 6, 

0. 


®& Indicates Advertiser 





CUTTERS 
(See also Dicers) 


A. Guillotine 
B. Multi-Layer Film 


Berstorff, Hermann, Maschinenbau 
GmbH, Hannover, West Germany 
Blaw-Knox Co., Pittsburgh 22, Pa 


(A, B) 

— Hydraulic Press Co., na 
A 

Caclieaaiad Machinery Co., New 
York 7, N. Y. (A) 
Custom Machine & Design, Inc., Ak- 
ron 9, Ohio (A) 


Eastman Machine Co., Buffalo, N. Y. (B) 

Emery, Vern, Co., Sun Valley, Calif, (A) 

*%Faeco Machine Co., Inc., Paterson, 
N. 


(A) 

Kenosha, Wis. (A) 

Maschinenfabrik, Aa- 

chen, West Germany (A) 

G & S Label Corp., New York, N. Y. (A) 

ot Bros. & Lane, Inc., Chicas 7, 
I 


Famco Machine Co., 
Fecken-Kirfel 


efarich Equipment Corp., New York 

11, N. Y., U. S. Rep. for Reifenhau- 

ser Plastics Machinery Corp. (A) 

Hobbs Mfg. Co., Worcester 5, ar 

A 

*Hochman Plastics Machinery Corp., 

Newark 2, N. J. (A, B) 

Industrial Vibrator & Machinery Co., 
San Francisco, Calif. 

* Johnson Machinery Co., Elizabeth, at? 


sil a Oscar I., Inc., New York ia 
*Karlion Machinery Corp., Chicago Hy 


Lawson Co., The, Div. of Miehle-Goss- 
Dexter, Inc., Chicago 8, Til. (A) 
simety Machine Co., Inc., Paterson 4 


sLapol ine Automatic Polishing Equip- 
ment Corp., Bronx 70, N. Y. (A) 
Miller, Franklin ) & Son, East 
Orange 16, N. J. A 
*Omni Products rp., New York rn 


N.Y. 
*Progressive Machine Co., Inc., 

son 4, 
*Reifenhauser Plastics Machinery Co., 
Troisdorf, Bez-Koln, West Gonmany 
*Reliable Rubber & Plastic Machinery 
Co., Inc., N. Bergen, N. J. (A) 
Sherman Rubber Co., Div. of Botwi- 
nik Bros. of Mass., Inc., Worcester, 


Mass. (A) 
Div. of Ferdinand h 


Pater- 
A 


Snow Mfg. Co., 
Snow Co., Westwood, N | Pa F 

Solem Machine Co., Rockford, Mil. (A 

Spadone Machine Co., Inc., S. eras” 


onn. 
*Tronomatic Mackie Mfg. Corp., New 
York 54 (B) 
United Shoe sstiie Corp., Boston 
7, Mass. ) 
Utility Mfg. Co., Cudahy, Wis. A) 
*Waldron-Hartig Div., Midland-Ross 
Corp., New Brunswick, N. J. (A) 
Wysong & Miles Co., Greensboro, 
N.C. (A) 


CUTTERS FOR FIBROUS GLASS 
es Paik len Co., 


bithae Machine Co., 
Appleton, Wis. 
Blaw-Knox Co., Pittsburgh 22, Pa. 
Eastman Machine Co., Buffalo 3, N. Y. 
a Engineering Co. Inc., Newark 3, 


Fins & Fram, Inc., Sunland, Calif. 


New York 17, 
Doven Div., 


MACHINERY AND EQUIPMENT 


*Foster & Allen, Inc., Chatham, N. J. 
Hobbs Mfg. Co., Worcester 5, Mass. 
Maimin - . Co., Inc., New York 18, 


Rand ee mun Corp., Cleveland 
: o 
Sommer & Maca Glass Machinery Co., 
Chicago 50, Ill. 
Spadone Machine Co., Inc., S$. Nor- 
walk, Conn. 
one ‘Machinery Co., Inc., Manlius, 
*Taylor, Stiles & Co., Riegelsville, N. J. 
*Tronomatic Machine Mfg. Corp., New 
York 54, N. Y. 
Turner Machine Co., Inc., Danbury, 
Conn. 


CUTTERS, SLITTERS, OR SPLITTERS 
FOR FOAMED PLASTICS 


Albert, P. E., & Son, Trenton 5, N. 
Atlas-Sandt Corp., New York 11, N. 
*Cumberland Engineering Co., Inc., 

Providence 1, R. I. 

Eastman Machine Co., Buffalo 3, N. Y. 

*Falls Engineerin & Machine Co., The, 

‘Cuyahoga Falls, Ohio 

General Research & Supply Co., Grand 
Rapids 3, Mich. 

Handicraft Tools, Inc., Div. of X-acto, 
Inc., Lon Island City 1, N.Y. 


Johnstone eueweting & Machine Co., 
Parkesburg, 
*Judelshon, Fee I, Inc., New York 
12, N. Y. 
Lever Mfg. Co., Inc., New York 1, 
eS H., Co., Inc., New York 18, 


N., 
Mile, Prank P., & Son, East Orange 
Spadone Machine Co., Inc., S. -Nor- 
walk, Conn. 
Sees ety Co., Inc., Manlius, 


*Tronomatic Machine Mfg. Corp:, New 
York 54, N. Y. 


CYLINDERS 


A. Degassing, Liquid 
B. Heating (For Injection 
Molding Machines) 
C. Hydraulic 
D. Pneumatic 
nn Engineering & Mfg. Co., ee 
Airmatic Valve, Inc., Cleveland 9; Ohio 
Airoyal Mfg. Co., The, Maplewood 
N , Dj 


*Automatic Process Control, Union, 
N 


i . 
Baldwin-Lima-Hamilton Corp., Indus- 
trial Equipment Div., Iphia 


42, Pa. 
Bellows Co., The, Akron 9, sae D) 
Beltran Associates, Inc., Brooklyn 10 
N. Y (B 


Bethlehem Steel Co., Bethlehem, Pa. 


A, B) 
nie Hydraulic Press Co., 

(B, C, D} 
*Deke Corp. Grand Haven, Mich. (C) 
*Danly Machine Specialties, Inc., Chi- 
cago 51, Ill. (C) 
Dunning & mg Press Co., Inc., 

The, Syracuse, N. ( 
*French Oil Mill Machined’ Co.,. The 


Piqua, me: 
Gerin Mfg. Co., Inc., Newark 7, N. J. 


Hanna Engineering Works, Chicago 22, 
il (C.D 








MACHINERY AND EQUIPMENT 


Hannifin Co., Div. of Parker-Hannifin 
Corp., Des Plaines, Ill. (C, D) 

* Hochman stics Machinery Corp., 
Newark 2, N. J. (B, C, D) 
*Hydraulic Press Mfg. Co., The, A Div. 
of Koehring Co., Mount Gilead, Ohio 


(C) 

Independent Machine Co., The, Cuya- 
hoga Falls, Ohio (C, D) 

* Injection Molders Supply Co., Cleve- 
land 20, Ohio (B) 
Lapeer Mfg. Co., Detroit 2, Mich. (C) 
*Lawton, C. A., Co., The, De Pere, Wis. 
> D) 

*Lembo Machine Works, Inc., Paterson 


_N. J. (C, D) 
Lempco Industrial, Inc., Bedford, Ohio 
) 


(C 

Machine Fact & Foundry Ltd., 
Netstal, Netstal, Switzerland (B, C) 
4s HS Plastics Corp., New York 67, 
B 


(B) 
ey Specialties Co., Inc., Chicago 41, 
(D 
Melt ~ gee Mfg. Corp., New York 


67, N (B) 
*Miller Fluid Power Div., Flick-Reedy 
Bensenville, Ill. (C, D) 

* Mitchell Specialty Div., Novo Indus- 
trial Corp., Phi adelphia $6, Pa. (A) 
Oilgear Co., The, Milwaukee 4, Wis. 
(C) 

~~ Machinery Sales (Westminster) 
London, S.W.1, England (B) 
*Rainvil Co., Inc., The, Garden City, 
(B) 

me AG Hydraulic, Inc., Minneapolis 
. Minn. (C) 
Sawaya Mfg. Co., , Trinidad, Colo. 
*Tronomatic i Mfg. Corp., New 
York 54, N. Y. iC, D) 
Valvair dang Akron 3, Ohio (C, D) 


DEFLASHING MACHINES 


Anson Tools & Gages, Inc., Erie, Pa. 
Buttondex Corp., New York 16, N. Y. 
* Falls eg & 1 gang Co., The, 
Cuyaho = Fa 
Ferry Mac Co., og Ohio 
oe Electric Co., Inc., 
Conn. 
Gopass Engineering Co., 


Bethel, 


Chicago 12, 


Ketchpel Engineering Co., W. Engle- 
wood, N. J. 

Kramer, q W., Co., Inc., Richmond 
Hill 18, N. Y. 


Lord Chemical C mgs of Wheela- 
brator Corp., Yor 


*Lupoline Automatic Folshing Equip- - 


ment Corp., gg 70, N 
*Nash, J. M., Co., Inc., Oshkosh, Wis. 
Ransohoft Co., Hamilton, Ohio 
am, R. R., Co., The, Rochester, 


*Tumb-L-Matic, Inc., Stamford, Conn. 
Wheelabrator Corp., Mishawaka, Ind. 


DEGATING EQUIPMENT 


Anson Tools & Gages, Inc., Erie, Pa. 
B & T Machinery Co., Holland, Mich. 


Barker-Davis Machine Co., Inc., Leom- 
inster, Mass. 
Buss Machine Works, Inc., Holland, 


Mich. 
Buttondex Corp., New York 16, N. Y. 
Industrial Plastics, Ltd., London W.1, 
England 
*Injection Molders Supply Co., Cleve- 
nd 20, Ohio 
*Lawton, C. A., Co., The, De Pere, Wis. 
Lord Chemical Corp., Sub. of Wheela- 
brator Corp., York, Pa. 


*Plastic Molders Supply Co., Inc., Fan- 
wood, 
*Standard Tool Co., Leominster, Mass. 
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Stricker-Brunhuber Corp., New York 


N 


DEHUMIDIFIERS 
er | Associates, Inc., Brooklyn 10, 
i 


a emg Corp., Alexandria, V 
Fellner & Ziegler GmbH, Frankfurt/ 
Main, West rmany 
rer Co., Inc., Chicago 22, 
Niagara Blower Co., New York 17, 
om Products Corp., New York 16, 
Y. 


The Power Tool Co., Aurora, Ill. 
~~ Associates, inc. M Oak Park 37, 
Mich. 


DICERS, CHOPPERS, 
CUTTERS 


Abbe Engineering Co., New York 17, 
Y 


AND 


*Acme Machinery & Mfg. Co., Inc., 
Yonkers, N. Y. 
*Aetna-Standard Div., 
Akron 9, Ohio 
*Alsteele Engineering 
Framingham, Mass. 
American Pulverizer Co., St. 


Blaw-Knox Co., 
Works, Inc., 
Louis 10, 


Mo. 
Atlas-Sandt Corp., New York 11, N. Y. 
*Ball & Jewell, Inc., Brooklyn 22, N. Y. 
Blaw-Knox Co., Pittsburgh 22, Pa. 
eee Machine Co., Inc., New York 
Coben Nits. Co., Inc., Cambridge 39, 
Mass. 
Colton, Arthur, Co., Div. of Snyder 
Corp., Detroit 7, Mich. 
*Condux-Werk, Herbert A. 
K.G., Wolfgang/Hanau, 
many 
Continental Machinery Co., Inc., New 
York 7, 
*Covema s.r. Milan, Italy 
*Cumberland Engineering Co., Inc., 
Providence 1, R. IL. 
Custom Machine & Design, Inc., Akron 


9, Ohio 
aDekaattia Machine & Tool Co., Clifton, 


Merges, 
West Ger- 


Machine ee 
ns Village 29, N. 
* Fecken-Kirfel Maschinenfabrik, Aa- 
chen, West Germany 
Fellner & Ziegler GmbH, Frankfurt/ 
Main, West Germany 
*Fernholtz Machinery Co., Los Angeles 
46, Calif. 
Ferry Machine Co., Kent, Ohio 
*Foremost Machine Builders, Inc., Liv- 
ingston, N. J. 

*Foster & Allen, Inc., Chatham, N. J. 
General Engineering Co., Radcliffe, 
Lancs., England 
Hale & Kullgren, Inc., Akron, Ohio 
Handicraft Tools, Inc., Div. of X-acto, 
Inc., Long Island City b,x ¥. 
*Hobbs Mfg. Co., Worcester 5, Mass. 


Eastern Corp., 


*Hochman Plastics Machinery Corp., 
Newark 2, N. 
Industrial Piastics, Ltd., London W.1, 
England 


Industrial Vibrator & Machinery Co., 
San Francisco, Calif. 
J] MC Co., Newark 5, N. J. 
* Johnson Machinery Co., Elizabeth, N. J. 


*Kato Seishakusho Co., Ltd., Tokyo, 
Japan 
Kautex-U. S. Sales Co., Inc., Flushing 
he i 
Lavorazione Materie Plastiche, S.A.S., 


Torino, Italy 
*Mapre S.A., Diekirch, Grand Duchy 
of Luxembourg 
Miller, Franklin P., & Son, East Orange 
16, N. J. 


(For complete addresses, see Alphabetical Index, p, 1323) 








Mitts & Merrill, Saginaw, Mich. 
*Modern Plastic Machinery Corp., Clif. 
ton, N. J. 
Motch & Merryweather Machine 
The, Cleveland 17, Ohio 7 


*Omni Products Corp., New York 16 a 


Pasquetti, Carlo, & C.S.A., Fabbrica 
Prodotti Termoplastici, Varese-Mas- 
nago, Italy 


Rela Co., Inc., The 
N. 


, Garden City, 


bet iy S. & Co., Ltd., Rayleigh, 


Essex, England 


Spadone Machine Co., Inc., S. Nor- 
walk, Conn. 
os Waldron & Co., Inc., Muney, 
*Taylor, Stiles & Co., Riegelsville, N. 
*Thoreson-McCosh, "Inc. Detroit 19, 


Mich. 

be po em Works Co., The, Cleve- 
a 

*Werner & Paidecer, 
Germany: 

*Windsor, R. H., Ltd., 
England 


Stuttgart, West 


Chessington, 


DIES (CLICKER, DINKER, AND 
STEEL RULE) 
A&s xn, ' Rule 


York 2, N. 
_ Steel Rule Die Co., New York 12, 


Die Corp., New 


pre tI Steel Rule Die Mfrs., New 
York 10, N. Y. 
*Akron Presform Mold Co., The, Cuya- 
hoga Falls, Ohio 
Atlas-Sandt Corp., New York 11, N. Y. 
Blaw-Knox Co., Pittsburgh 22, Pa. 
Crucible Steel Co. of America, Pitts- 
burgh 30, Pa. 
*Falls Engineering & Machine Co., The, 
Cuyahoga Falls, Ohio 
G&s Label Corp., New York 1, N. Y. 
Independent Die & Supply Co., St. 
Louis 4, Mo. 
i Die Cutting Corp., Brooklyn 
15 
Payne Tosi & Engineering Co., The, 
<— -y Ohio 
Ric s, J. A., Co., Kalamazoo, Mich. 
Sheridan-Gray, Inc., Torrance, Calif. 
Todaro, S., Co., Buffalo 1, N. Y. 
*Tronomatic Machine Mfg. Corp., New 
York 54, N. Y. 
United Shoe Machinery Corp., Boston 
7, Mass. 


Western Supplies Co., St. Louis 6, Mo. 


DIES, CUTTING 
A&S Steel Rule Die Corp., New York 


3. N. ¥. 
Able Steel Rule Die Co., New York 
12, N. Y. 
Accurate Steel Rule Die Mfrs., New 
York 10, N. Y. 
*Acromark Co., The, Elizabeth 4, N. J. 
*Akron Presform Mold Co., The, Cuya- 
hoga Falls, Ohio 
rea * % 
Ne w York 1 


Atlantic Mfg. Co., 
Atlas-Sandt Corp., 
Beel Engineering Co., Newark 3 2, N \ 
Blaw-Knox Co., Pittsburgh 22, Pa. 
Buss, Ltd., Basel, Switzerland 
Continental < seman Co., Inc,, New 
York 7, 
* Falls APBD y! soehine Co., The, 
Cuyahoga Falls 
*Foremost Machine Pedders, Inc., Liv- 
ingston, N. J. 
G & S Label Corp., New York 1, N. Y. 
*Goulding Mfg. Co., Saginaw, Mich. 
Independent Die ‘& Supply Co., St. 
Louis 4, Mo. 


1&B Plastics Co., Inc., Fairfield, lowa 














































































*#Mapre S.A., Diekirch, Grand Duchy ot 
Luxembourg 

Pasquetti, Carlo, & C.S.A., Fabbrica 
Prodotti Termoplastici, Varese-Mas- 
nago, Italy 

Payne Tool & Engineering Co., The, 
Springfield, Ohio 

Richards, J. A., Co., 

Sheridan-Gray, "Iac., 


Kalamazoo, Mich. 
Torrance, Calif. 


Stricker-Brunhuber Corp., New York 
10, N. Y. 
Todaro, s. Co., Buffalo 1, N. Y. 


#Tronomatic Machine Mfg. Corp., New 
York 54 Y. 

United Shoe Machinery Corp., Boston 
7, Mass. 

Western Supplies Co., St. Louis 6, Mo. 


DIES, EXTRUSION 
(See Die Makers, Extrusion, p. 1241) 


DRIERS AND PREHEATERS 
(Non-Oven Types; See also Ovens) 
A. Electric, Gas 
Hot Air, Steam Heat 
B. Infrared 
*Abbé, Paul O., Inc., Little Falls, N. }; 


(A) 
*Ball & Jewell, Inc., Brooklyn 22, N. Y. 


(A) 

oe Associates, Inc., Brooklyn 10, 
(A, B) 

Baler Clawson Co., The, Dilts Div., 


Fulton, N. Y. (A) 


Blaw-Knox Co., Pittsburgh 22, Pa. (A) 

*xBlue, E. B., Co., S. Norwalk, Conn. 
(A, B) 

Buss, Ltd., Basel, Switzerland (A) 

Carpco Mfg., Inc., Jacksonville 6, Fla. 

(A) 


Continental Machinery Co., Inc., New 
York 7, N. Y (A, B) 
Dawson, F. C., Engineering Co., Can- 
ton, Mass. (A) 
DeVilbiss Co., The, Toledo 1, Ohio (A) 
Devine, J. P., Mfg. Co., Pittsburgh 1 
Pa. (A) 
Doyle, J. E., Co., Cleveland 13, Ohio 
(A, B) 

Dryomatic Corp., Alexandria, Va. (A) 
Falcon Equipment Co., New Brighton, 
P A 


a. (A) 
Faratron, Los Angeles 23, Calif. (A) 
Fostoria Corp., Fostoria, Ohio (A) 
General Research & Supply Co., Grand 

Rapids 3, Mich. (A) 
Girdler Process Equipment Div., 
Chemetron Corp., Louisville 1, Ky. 
(A) 

*Glenn Electric Heater Corp., oe 
8, N. , B) 


*Goulding Mfg. Co., Saginaw, Mich. (A) 
*Guild Electronics, ch _ one 
Div., New York 13, A 
tHale & Kullgren, Inc., yp hate Ohio (B 
Hedin, Ltd., London E. 18, Envlond 
(A, B) 
Herbert Products, Inc., Woodhaven 21, 
N. A, 
*Hochman Plastics Machinery Corp., 
Newark 2, N. J. (A, B) 
Infra-Red Systems Inc., Riverdale, N. J. 


(B) 

*Johnson Mfg. Co., Inc., Chippewa 
Falls, Wis. A 
*Kleinewefers, Joh., Séhne, Krefeld, 
West Germany (A, B) 
*Litzler, C. A., Co., Inc., Cleveland 9, 
Ohio A,B 
*Lydon Bros., Inc., Hackensack, N. J. 
(A) 

Master Appliance Corp., Racine, Wis. 


(A) 
Miskella Infra-Red Ce., Inc., The, 
Cleveland 4, Ohio (A, B) 


% Indicates Advertiser 





*Mitchell Specialty Div., Novo Indus- 
trial Corp., Phi adelphia 36, Pa. (A) 
—— Machinery Co., Cleveland 15, 
io (A 
sen ro Corp., New York 16, 


(A) 
Patterson Foundry and Machine Co., 
The, E. Liverpool, Ohio (A) 
Patterson- cee " ae Inc., The, E. 
Strouds arg, Fa (A) 
Proctor ny Schwartz, Inc., Philadelphia 
A 


20, Pa. 
*Rainville Co., Inc., The, Garden City, 
N. Y. (A) 


Ramco Equipment Corp., New York 
*Stokes, F. 1m 


Penna. 


(A, B) 

Corp., Philadelphia 20, 
B 

Thermomat Co. 


, Inc., Trenton 8, N. J. 
A 


) 

*Thoreson-McCosh, Inc., Detroit 19, 
Mich. (A) 
Toko Machine Industry Co., Ltd., 
Tokyo, Japan (A, B) 
Tower Iron Works, Inc., Providence 1, 
| eS (A 
Wane, Douglas C., Co., G nai 


— Associates, Inc., Oak Park 


A) 
*Wiegend, Edwin L., Co., Pittsbursh 8, 
(A) 


* Wilkinson Co., Akron 10, Ohio (A) 
Wyssmont Co., Inc., Long Island City 
1, N. (A 


) 
Zack Radiant Heat Co., Passaic, N. J. 
(A) 


DRIVES, VARIABLE SPEED 


Allis-Chalmers Mfg. Co., Milwaukee 1, 
Wis. 
Blaw-Knox Co., Pittsburgh 22, Pa. 
Carpco Mfg. Inc., Jacksonville 6, Fla. 
Eaton Mfg. Co., Dynamatic Div., Ke- 
nosha, Wis. 
*Fernholtz Machinery Co., Los Angeles 
46, Calif. 
Ferry Machine Co., Kent, Ohio 
*Foremost Machine Builders, Inc., Liv- 
ingston, N. J. 
*General Electric Co., 
Div., Schenectady 5, 
General Electric Co., Dien Current, 
Motor & Generator Dept., Erie, Pa. 


Appuetn Sales 
+ 


*Hochman Plastics Machinery Corp., 
Newark 2, N. 
Industrial Plastics, Ltd., London W.1, 
England 


*Kleinewefers, Joh., Sohne, 
West Germany 
*Lupoline Automatic Polishing Equip- 
ment Corp., Bronx 70, N. Y. 
Mercury Industries, Inc., Hillsdale, 
N. J. 
enh Corp., Worcester 8, Mass. 
Oilgear Co., The, Milwaukee 4, Wis. 
*Omni Products Corp., New York 16, 
N.Y 


Krefeld, 


*Reliance Electric & Engineering Co., 
Cleveland 17, Ohio 
*Servospeed Div., Electro-Devices, Inc., 
Paterson, N. 
*Shaw, Francis, & ‘Co., 
ll, England 
Stanford Engineering Co., Salem, Il. 
Sterling Electric Motors, Inc., Los 
Angeles 22, Calif. 
Wallace, L. R., Co., Pasadena 1, Calif. 
a Controls Corp., W. Englewood, 


N. J. 
Williams, Gabriel, Co., 
Y. 


Ltd., Manchester 


Inc., Freeport, 
‘ethan Corp., Harrison, N. J. 


DUST COLLECTING EQUIPMENT 


DeVilbiss Co., The, Toledo 1, Ohio 
ae Div. of Fuller Co., Cleveland 


Ohio 


MACHINERY AND EQUIPMENT 


— Trading Co., New York 13, 


Fisher Scientific Co., Pittsburgh «eS 
Flexaust Co., The, New York 17, N 
Pangborn Corp., Hagerstown, Md. 
Pulverizing Machinery Div., Metals 
Disintegrating Co., Inc., Summit, 


J. 
Sherman Rubber Co., Div. of Botwinik 
Bros. of Mass., Inc., Worcester, Mass. 
Stromes Oven Systems Div., og 
Stromes Corp., New York 13, 
Wallace & Tiernan, Inc., Bellville & 


Wheelsbestor Corp., Mishawaka, Ind. 
Young Machinery Co., The, Muncy, 
a. 


EMBOSSING PRESSES 
* Ackerman Gould Co., Inc., Oceanside, 


N., Y. 
*Acromark Co., The, Elizabeth 4, N. 
* Apex _— Co., College Point 
N, 


— Hydraulics Div., Delaware Val- 
Mfg. Co., Inc., ‘Philadelphia 34, 


Pe Corp., New York 11, N. Y. 

*Black-Clawson Co., The, Dilts Div., 
Fulton, N. Y. 

Bliss, E. 'W., Co., Canton 10, Ohio 

*Clifton Hydraulic Press Co., Clifton, 


Dake Corp., Grand Haven, Mich. 
*Danly Machine Specialties, Inc., Chi- 
cago 51, Ill. 
a: Machine & Tool Co., St. Louis 


Dombusch & Co., Krefeld, West Ger- 
many 
*Elmes Engineering Div., American 
Steel Foundries, Cincinnati 29, Ohio 
*Essex Plastic Machinery Co., Inc., Bev- 
erly, Mass. 
*Faeco Machine Co., Inc., Paterson, N. J. 
a 7 Engineering ’Corp., Bethesda 14, 


Famco Machine Co., Kenosha, Wis. 
*French Oil Mill Machinery Co., The, 
Piqua, Ohio 
G & S Label Corp., New York 1, 
Heinrich Equipment Corp., New MVYork 
ll, N. Y., U. S. Rep. for 1 Reifen- 
hauser Plastics Machinery Co > 
*Hochman Plastics Machinery rp., 
Newark 2, N. 
Inta Roto Machine Co., Richmond 3, 


Va. 

International Engraving Corp., Cedar 
Grove, N. J. 

*Kleinewefers, Joh., Séhne, Krefeld, 
West Germany 

Lavorazione Materie Plastiche, S.A.S., 
Torino, Italy 

*Lawton, C. A., Co., The, DePere, Wis. 

aber Machine Co., Inc., Paterson 4, 


N. J. 

*M & N Modern Hydraulic Press Co., 
Inc., Clifton, N. J. 

Modern et; * & Machine Co., 
Hillside 

Monkley Corp., Worcester 8, Mass. 

Paper Converting Machine Co., Green 
Bay, Wis. 

enetihinans Plastics Machinery Co., 
Troisdorf, Bez-Koln, West Germany 

a a Hydraulic, Inc., Minneapolis 


26, M 
“Alexander J., Co., The, 


Pe my 
Fonda, : 
Swan Machine Co., New York 1, N. Y. 
Thomson-National Press Co., Franklin, 
Mass. 
Toko Machine Industry Co., Ltd., 
Tokyo, Japan 
WT ea ~— Mfg. Corp., New 
or 
Union Tool Sian. The, Warsaw, Ind. 
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Van Vlaanderen Machine Co., Pater- 
son, N. J. 
Verduin, Jot, Machine Corp., Pater- 


son 4, J 
Verson Allstee! Press Co., Chicago, Ill. 

*Wood, R. D., Co., Philedalphia Pa. 

EXTRUDERS 

*Acme Machinery & Mfg. Co., Inc., 
Yonkers, N. Y. 

Aetna-Standard Div., Blaw-Knox Co., 
Akron 9, Ohio 

*Battenfeld Maschinenfabriken GmbH, 
Meinerzhagen/Westf., .West Ger- 
many 

Berstorff, Hermann, Maschinenbau 


GmbH, Hannover, West Germany 
Blaw-Knox Co., Pittsburgh 22. Pa. 


* Bolling Stewart, & Co., Inc., Cleveland 
io 
* Bonnot Co., The, Canton 2, Ohio 


Buss, Ltd., Basel, Switzerland 
er Equi ment Engineering Co., 
Anaheim, Calif. 
*Covema srl, Milan, Italy 
*Danish Plastics, Copenhagen, Denmark 
*Davis-Standard Div., Franklin Research 
& Devel ~ 7 Corp., Mystic, Conn. 
ne <3 Fran & Co., Somerville, 


*Essex Plastic Machinery Co., Inc., 
Beverly, Mass. 

*Farrel-Birmingham Co., Inc., 
Conn. 

Fischer, Johann, Maschinenbau, Loh- 
mar, Bez., Cologhe, West Germany 

*Hale & Kullgren, Inc., Akron, Ohio 

Heinrich Equipment Corp., New York 
ll, N. Y., U. S. Rep. for Reifen- 
hauser Plastics Machinery Corp. 

ee -Werke Gmbh, Kassel, 


* Hochman “Plastics 
Newark 2 
Iddon od Ltd., Leyland, 
shire, England 
Industrial Plastics, Ltd., 
England 
J M C Co., Newark 5, N. J. 
. ohnson Machinery Co., Elizabeth, N. J. 
ato Seishakusho Co., Ltd., Tokyo, 


Japan 
— “6 S. 
Zz. 


Ansonia, 


West 
Machinery Corp., 
Lanca- 


London: W. 1, 


Sales Co., In 


Kiitige Tool & Mfg. Co., 
*Kleinewefers, Joh., 
West Germany 
Lavorazione Materie Plastiche, S. A. S., 
Torino, Italy 
* Mapre S.A., Diekirch, Grand Duchy of 
Luxembourg 
*Modern Plastic Machinery Corp., Clif- 


ne., Flushing 


Verona, N. J. 
Sdhne, Krefeld, 


ton, N. J. 
ety caper Machinery Co. 


*Neg i Bossi & C., Milan, Italy 

*Oerlikon Machine Tool Works, Buehrle 
& Co., Welding Electrode Div., 
Zurich-Oerlikon, Switzerland 

*Omni Products Corp, New York, N. Y. 


, Akron 


Pasquetti, Carlo, & C.S.A., Fabbrica 
Prodotti Termoplastici, Varese-Ma- 
snago, Italy 


Peco Machinery Sales 
Ltd., London S.W. 1, 

* Prodex Corp., Fords, N. J. 
a ag Co., Inc., The, Garden City, 


f 
aRend- Prentice Div., 


(Westminster), 
England 


Package Machinery 
Co., E. Longmeadow, Mass. 
*Reifenhauser Plastics Machinery Co., 
Troisdorf, Bez-Koln, West Germany 
*Royle, John, & Sons, Paterson 3, N. J. 
Sawaya Mfg. Co., Inc.. Trinidad, Colo. 
*Shaw, Francis, & ‘Co., Ltd., Manchester 
ll, England 
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*Sterling Extruder Corp., Linden, N. J. 
* Thermoplastic Equipment Corp., Div. 
of hme ty ae Processes, Inc., 
Stirling, N. J. 
*Triulzi, A. Off., s.a.s., Milan, Italy 
Troester, Paul, ” Maschinenfabrik, Hann- 
over-Wulfel, West German 
Waldron-Hartig Div., Midland-Ross 
Corp., Mountainside, N. J. 
~a Engineers, Inc., Norristown, 


Wenigmann, Heinrich, Praezisions- 
Werkzeug & Maschinenfabrik, Haan, 
West Germany 

Wayne aukins & Die Co., Passaic, 


*Wemer & Pfleiderer, Stuttgart, West 
Germany 
*Windsor, R. H., Ltd., Chessington, 
England 
FEEDERS 
A. Belt 
B. Rotary Vane 
C. Screw 
D. Vibratory 
E. Weigh 
F. Miscellaneous 
*Acme Machinery & Mfg. Co., Inc., 
Yonkers, N. Y. (D) 
Albert, P. E., & Son, Trenton 5, N. J. 
. B, C, D, E, F) 
Bemis Bro. Bag Co., St. Louis 2, Mis- 


souri (E) 
Chain Belt Co., Milwaukee 1, Wis. 

A, B, D) 

*Danish Plastics, Copenhagen, Denmark 


(B) 
*Essex Plastic Machinery Co., Inc., 
Beverly, Mass. (C) 


*Exact Weight Scale Co., Columbus 15, 


Ohio (E 
*Falls Engineering & Machine Co., The, 
Cuyahoga Falls, Ohio (A, F) 
General Research & Supply Co., Grand 
Rapids 3, Mich. (A) 


Glengarry Processes, Inc., Bay Shore, 
N. Y. (E) 
Gump, B. F., Co., Chicago 50, Ill. (E) 
*Hochman Plastics Machinery Corp., 
Newark 2, N. J. (E, F) 
Industrial Plastics, Ltd., London W. 1, 
England (E) 
Industrial Vibrator & Machinery Co., 
San Francisco, Calif. (C, D) 
ern Engineering Co., West Engle. 


*M- Hs Sti bats Corp., Jersey City 4, 
N. J. (A, C) 
*Mapre S.A., Diekirch, Grand Duchy ¢ 

Luxembourg (Cc 
Mateer, G. Diehl, Co., Wayne, Pa. (C) 
Mercury Heat Sealing Equipment Co., 
Philadelphia 33, Pa. (E 
Miller, Franklin P., & Son, East Orange 
16, N. (B) 
New Eng and Engineering & Mfg. Co., 
Worcester, Mass. (E 
Plastic Fabricants, Div. of The Wood- 
man Co., Inc., Decatur, Ga. (A, D, E) 
Proctor & Schwartz, Inc., Philadelphia 
20, Pa. (E) 
aes Co., Inc., The, Garden City, 
N. (E) 


Richendoon Scale Co., Clifton, N. J. (E) 
er ret Cast Products, Inc., Spring- 
field 9, Mass. (F) 


Sprout, Waldron & Co., Inc., Muncy, 
Pa. (A, B, C) 
Syntron Co., Homer City, Pa. (D, E) 
Toledo Scale, Div. of Toledo Scale 
Corp., Toledo 12, Ohio (E) 
at & Tiernan, Inc., samp! 


J 
Weighing & Control Components, Inc., 
Hatboro, Pa. (E) 


(For complete addresses, see Alphabetical Index, p, 1323) 


Wenigmann, Heinrich, Praezi 
Werkzeug & Maschinenfabrik, 
West Germany 

*Wemer & Pfleiderer, 
Germany 

Young Machinery 

Muncy, Pa. 


FILM CASTING MACHINES 


American Products Mfg. Co., New Or © * 


leans 18, 

* Black- i Anan Co., The, Dilts Diy, 
Fulton, N. Y 

Blaw-Knox Co., Pittsburgh 22, Pa. 

*Egan, Frank W., & Co., Somerville, 
N, J. 

*Essex Plastic Machinery Co., Ine, 
Beverly, Mass. 

*Faeco Machine Co., Inc., Paterson, 


my 
H & R Industries, Nazareth, Pa. 
er te Tar Corp., New York 
1i, . U. S. Rep. for Reifen- 
‘lben Plastics Machinery Corp. 
Hofmann & Schwabe K.C., Krefeld, 
West Germany 
London W. 1, 


Industrial Plastics, Ltd., 
., Chippewa Falls, 


England 
— Mfg. Co., 
, Paterson 4, 


mine Machine’ Co., In 


J. 
*Lynch Corp., Plastic Machinery Diy. 
a Robbins Plastic Machinery 
rp.), Elkhart, Ind. 
* Morir Plastic Machinery Corp., Clif- 
N, J. 
*National Rubber Machinery Co., Akron 
Ohio 
£Oerlikon Machine Tool Works, Buehrle 
& Co., Welding Electrode Div., 
Zurich-Oerlikon, Switzerland 
*Omni Products Corp., New York 16, 
N. 


* Prodex ‘Corp., Fords, N. J. 
*Reifenhauser Plastics Machinery Co, 
Troisdorf, Bez-Koln, West Germany 
Waldron-Hartig Div., Midland-Ross 
Corp., Mountainside, N.J. 
* Waldron- Hartig Div., Midland-Ross 
Corp., New Brunswick, N. J. 


FILM CUTTERS 
Blaw-Knox Co., Pittsburgh 22, Pa. 


Dixon, T. H., & Co., Ltd., Letchworth, 
Herts, England 
Eastman Machine Co., Buffalo 3, N. Y. 


*Essex Plastic Machinery Co., Inc. 
Beverly, Mass. 

*Falls Engineering & Machine Co., The, 
Cuyahoga Falls, Ohio 

* Foremost Machine Builders, , Liv 


ingston, N. 
Hob s Mfg. Co., Worcester 5, Mass. 
Hofmann & Schwabe K. G., Krefeld, 
West Germany 
Industrial Plastics, Ltd., 
England 
*Judelshon, Oscar I., Inc., 


London W. L, 
New York 12, 
Lever Mfg. Co., Inc., New York 1, 
N. Y. 
*Lynch Corp., Plastic Machinery Div. 
(Formerly Robbins Plastic Machinery 


Corp.), Elkhart, Ind. 
Maimin, H., Co., Inc., New York 18, 
New York 28, 


N. Y. 
Ruf Machine Co., Inc., 
N, Y. 
* Tomenase Machine Mfg. Corp., New 
Y. 


N. 
*Waldron- n-Hartig Div., Midland-Ross 


, New Brunswick, N. J. 


Stuttgart, West Bie 


Co., Inc., ey - 
(B,C) 
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FILTERS AND OIL PURIFIERS 
eaeick Tool Works, Inc., Chicago 23, 
indians, Commercial Filter Corp., Leba- 

oy ' Engineering Co., Chicago 45, 
Pyramid Screen Corp., 

Mass. ’ 

*#Rainville Co., Inc., T he, 

N. Y. 
Read Standard, Div. of Capitol Prod- 
ucts Corp., York, Pa. 

*Sherwatt Equipment & Mfg. Co., Inc., 

N. Y. 


New York 7, 
Shriver, T., & Co., Inc., Harrison, N. J. 


Brookline 46, 


Garden City, 


FOAMING MACHINES 


APM., Inc., Morton Grove, Il. 
*xAutomatic Process Control, Union, N. I. 
B. B. Chemical Co., Cambridge 39, 


Mass. 
*Dayco Corp., The, Dayton, Ohio 
Dennis Chemical Co., St. Louis 3, Mo. 
*Farbenfabriken- Bayer, A.G., Lever- 
kusen, West Germany 
Fecken- Kirfel Maschinenfabrik, Aachen, 
West Germany 
Girdler Process 
Chemetron Corp., 
*Goulding Mfg. Co., 
*Guild 


Equipment Div., 
Louisville 1, Ky. 
Saginaw, Mich. 


Electronics, Inc., Dynatherm 
New York 13, N. Y. 

* Corp., Hatboro, Pa. 

= ae Products, Inc., New Castle, 


jag Engineering Co., Philadelphia 


r Men Winkle Co., Paterson 2, 
N. J. 
*Mitchell Specialty Div.., 
Corp., Philadelphia 36, 
*Mobay Chemical Co., = A 5, Pa. 
R Associates, Inc., West Caldwell, 


—s Industrial 


Sweets, Martin, Co., The, Louisville 2, 


y. 

*Tronomatic Machine Mfg. Corp., New 
York 54, N. Y. 

ot Gabrie!, Co., Inc., 


Freeport, 


FRAZING MACHINES 


Kramer, H. W., Co., Inc., 
Hill 18, N. Y. 

*Lupoline Automatic Polhing Equip- 
ment Corp., Bronx 70, N. 


Richmond 


GAGES 


(See Instruments) 


GENERATORS, STEAM 
{See Boilers) 


GRANULATORS 
(See Dicers) 


HANDLING DEVICES FOR 
EXTRUDED PRODUCTS 
(Expanders, Guiders, Shape-handling 
Equipment, Sheeters, Stackers, etc.) 


Aetna-Standard Div., Blaw-Knox Co., 
Akron 9, Ohio 
Al-Be Industries, South Gate, Calif. 
a Associates, Inc., Brooklyn 10, 
Blaw-Knox Co., Pittsburgh 22, Pa. 
ler Equipment Engineering Co., 
Anaheim, Calf. 
Crossley Machine Co., Trenton 9, N. J. 
*Danish Plastics, Copenhagen, Denmark 


__ 
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*Farris Universal Machine Corp., 





*Egan, Frank W., & Co., Somerville, 
N. 
*Essex Plastic Machinery Co., Inc., 


Beverly, Mass. 

Palis- 
ades Park, N. J. 

Ferry Machine Co., Kent, Ohio 

Oklahoma Cit 


Fife Mfg. Co., 18, Okla. 
Fischer, Johann, Maschinenbau, Loh- 
mar, Bez., Cologne, West Germany 


*Goulding Mfg. Co., Saginaw, Mich. 
*Hale & Kullgren, Inc., Akron, Ohio 
Heinrich Equipment Corp., New York 
11, N. Y., U. S, Rep. for Reifen- 
ee Plastics Machinery Corp. 
ie nstall Co., Pittsburgh 1, Pa. 
Hobbs Mfg. Co., Worcester 5, Mass. 
Industrial Plastics, Ltd., London W.1, 


England 
J MC Co., Newark 5, N. J. 
*Johnson Mfg. Co., Inc., Chippewa 
Falls, Wis. 


Lewis-Shepard Products, Inc., Water- 
town 72, Mass. 

*Lynch Corp., Plastic Machinery Div. 
(Formerly Robbins Plastic Machinery 
Corp.), Elkhart, Ind. 

*Mapre S.A., Diekirch, Grand Duchy of 
Luxembourg 

*Modern Plastic Machinery Corp., Clif- 
ton, N. J. 

Mount Hope Machinery Co., Taunton, 
Mas 

#National Rubber Machinery Co., Akron 
8, Ohio 

— Products Corp., New York 16, 

Y 


*Prodex Corp., Fords, N. J. 

*Progressive Machine Co., Inc., 
son 4, N. J. 

*Rainville Co., Inc., The, 


Pater- 
Garden City, 


Pes. 3B. Sata Plastics Machinery Co.., 
Troisdorf, Bez-Koln, West Germany 

*Sterling Extruder Corp., Linden, N. J. 

*Tronomatic Mioching Mfg. Corp., New 
York 54 Y. 

bo} Viaandere Machine Co., Paterson, 

Waldron-Hartig Div., Midland-Ross 
Corp., Mountainside, N. J. 

*Windsor, R. H., Ltd., Chessington, 
England 


HEATING EQUIPMENT 
(For Molds and Molding Machines) 


* Adco meg ring & Mfg. Co., 
American Hydrotherm Corp., Long Is- 
land City 1, N. Y. 
*B. LP. Engineering, Ltd., Sutton Cold- 
field, Warwickshire, England 
Beltran Associates, Inc., Brooklyn 10, 


Chicago 


he 
Blaw-Knox Co., Pittsburgh 22, Pa. 
*Blue, E. B., Co., Norwalk, Conn. 


Blue M Electric Co., Blue Island, Til. 
Briscoe Mfg. Co., Columbus 3, Ohio 
Bros., Inc., Minneapolis 14, Minn. 
Buss, Ltd., Basel, Switzerland 

*Chandler Equipment Engineering Co., 

Anaheim, Calif. 
— Hydraulic Press Co., Clifton, 
N. J. 

*Conapac Corp., New York 3, N. Y. 

Cooper, D. C., Co., Chicago 5, Il. 


Devco Engineering, Inc., Caldwell, 
N. J. 
Electric Trading Co., New York 13, 
N. Y. 
Electrofilm, Inc., North Hollywood, 
Calif. 


Erinac Equipment Corp., New York 12, 
N.Y 


Falcon Equipment Co., New Brighton, 


Pa. 
*General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 





MACHINERY AND EQUIPMENT 


Gerin Mfg. Co., Inc., Newark 7, N. J. 
*Glenn Electric Heater Corp., Newark 


8, N. J. 
ne Co., Inc., Chicago 22, 
Il. 
*Guild Electronics, Inc., _, Den 
Div., New York 13, 
Hedin, ” Ltd. London el 18, Vitngland 
*Hochman Plastics Machinery Corp., 
Newark 2, N. J. 
Hotwatt, Inc., Danvers, Mass. 
er Heater Co., Inc., New York, 


. # 
* Industrial Mfg. Corp., Indianapolis 4 


en ag Control Corp., Birmingham, 
Mic 
ore Molders Supply Co., Cleve- 
io 
*Lynch Corp., Plastic Machinery Div. 
cen Robbins Plastic Machinery 
Corp.), Elkhart, Ind. 
Mercury Molding Machinery, Inc., 


Yonkers, N. Y. 
ae yProduets Corp., New York 16, 


ania Mfg. Corp., Pawtucket, 
— Regulator Co., The, 


34 
*Rainville Co., The, Inc., Garden City, 
N. Y 


Soskse 


* Research, ine. Ray 24, Minn. 

Rockwell, Co. Fairfield, Conn. 

*Sterling, The: \ oben 23, Wis. 

*Thermel, Inc., Franklin Park, ll. 

*Tronomatic Machine Mfg. Corp., New 
York 54, N 

‘oo cha, Machine Corp., Pater- 


n 4, N. J. 
Watlow’ Electric Mfg., Co., St. Louis 
14, Mo. 
Waynco, Inc., Winona, Minn. 
* Wiegand, Edwin L., Co., Pittsburgh 8, 
Pa. 


HEATING TANKS AND EQUIPMENT 
(For Melting, Maintaining, and 
Dispensing Plastics Materials) 


Sta-Warm Electric Co., Ravenna, Ohio 


HEAT-SEALING EQUIPMENT 
(Equipment for Heat Sealing; e.g. Dies, 
Electron Tubes, etc.) 


A & S Steel Rule Die Corp., New York 
% N.Y, 
Able Steel Rule Die Co., New York 12, 
N. Y. 
*Akron Presform Mold Co., 


hoga Falls, Ohio 
we AX Electronic Corp., 


The, Cuya- 
Hicksville, 
ce Vac-Machine Corp., Rochester 17, 


achat W. M.,, Clear 
Lake, lowa 

Barr Corp., The, Richmond Hill, N. Y. 

Bemis Bro. Bag Co., St. Louis 2, Mis- 


souri 
Blaw-Knox y 4 Pittsburgh 22, Pa. 
"Garber Mfg. Oo ., Co., Chicago 6, Il. 
Carbert Mfg. Co . Inc. Cambridge 39, 


Cc hefles, Ralph, & Co., 
14, Calif, 


*Cosmos Electronic 
New York 12, N. Y 
oo soeenening Corp., Minneapolis 
*D &R Plastic Welders, Inc., Hazard- 
ville, 
Emhart Mfg. ‘Co., Portland Div., Port- 
b. See Corp., Addi I. 
Erdco En ring Addison, I 
Faratron, y Angeles 23, Ca! Calif. 
Flodins Industri A.B., Lysekil, Sweden 


Associates, 


San Francisco 


Machine Corp., 


MACHINERY AND EQUIPMENT 


France a, apie Co., The, Cleve- 
land 
—-. Elecme Heater Corp., Newark 


aouild ‘Inc., Dynatherm 
Div., New York 13, N. Y. 

Heinrich Equipment Corp., New York 
ll, N 4 v S. Rep. for Reifen- 
hauser Plastics Machinery Corp. 

Hotwatt, Inc., Danvers, Mass. 

Independent Die & Supply Co., St. 


Louis 4, Mo. 
—— ‘Machinery Co., Elizabeth, 


N. J. 
Kabar Mfg. Corp., Roosevelt, N. Y. 
Kel-Min Co., Middlefield, hie. 
very Machine Co., Inc., Paterson 4, 


an 
Little Ferry, N. J. 
Mehl Mfg. Co., Cincinnati 2, Ohio 
Mercury Heat Sealing Equipment Co., 
Philadelphia 33, 
— ucts aa New York 16, 


7 Devices, Inc., 


Pockaging Industries Ltd., Inc., Mont- 


clair, Ndi 
* Peterson lectronic Die Co., Inc., 
Mineola, N. Y. 


Plastic Fabricants, Div. of The Wood- 
man Co., Inc., Decatur, Ga. 
Plastic Welding | Corp., Newark, N. J. 


Possis Machine Corp., Minneapolis S$. 


Minn. 

Product Packaging Engineering, Culver 
City, Calif. 

Raybond Electronics, Inc., Newton 61, 
Mass. 


Reeve Electronics, Inc., Chicago 6, IIl. 
*Reifenhauser Plastics Machinery Co., 
Troisdorf, Bez-Koln, West Germany 
Rotobond Inc., Bound Brook, N. 
Sealaround Corp., Chicago 16, Il. 
ey a Electronics Corp., Brooklyn 
*Thermatron Co., The, Div. of Willcox 
& Gibbs Sewing Machine Co., New 
York 18, N. 
*Tronomatic Machine Mfg. —_- 
York 54, N. Y. 
*Vetrod Corp., Brooklyn 34, N. Y. 
* Weldotron Corp., Newark 12, N. J. 
*Wiegand, Edwin L., Co., Pittsburgh 8, 


New 


Pa. 
Zeva-Elektrizitats, 
Germany 


Ges., Arolsen, West 


HEAT-SEALING MACHINES 


A. High Frequency 
B. Thermal, Non-Portable 
C. Thermal, Portable 


Alte Saat Rule Die Co., New York 12, 


(A) 

alin re Mold Co., The, Cuya- 
hoga Falls, Ohio (C) 
Bachmann, W. M., Associates, ee 
Lakes, Iowa (A, 9 


Barr Corp., The, Richmond Hill, N. 
*Callanan, J. A., Co., 
Carbert Mfg. Co., In 


(A Ki 

Chicago 6, Il. 
(A, B) 
c., Cambridge 39, 
(B, C) 


Mass. " 
*Cosmos Electronic Machine Corp., New 

York 12, N. Y. (A) 
*Cosom Engineering Corp., Minneapolis 

16, Minn. (B) 


*D & R Plastic Welders, Inc., Hazard- 
ville, Conn. (C) 
Erdeo Engineering Corp., Addison, III. 
(A) 

Faratron, Los Angeles 23, Calif. (A) 


% Indicates Advertiser 


1210 





Flodins Industri A.B., Lyeskil, Sweden 
(A) 
France x 7 Co., The, Cleve- 
land 7, O (C) 

* Fuji 


Electronic Industrial Co., Inc., 
Tokyo, Japan (A) 
Girdler Process Equipment Div., 

Chemetron Corp., Louisville 1, Ky. 


(A) 
*Glenn Electric Heater Corp., Newark 


. Hi (B, C) 
*Guild Electronics, Inc., Dynatherm 
Div., New York 13, N. ¥ (A) 

* Hamac-Hansella-Sapal Vestsichs GmbH, 
Dusseldorf, W. Germany (B) 
Heinrich Equipment Corp., New York 
ll, N. Y., U. S. Rep. for Reifen- 
hauser Plastics Machinery Corp. (B) 
*Hochman Plastics Machinery ee 


Newark 2, N. J. (A, C) 
Industrial Plastics, Ltd., London wi 
England 


Kabar Mfg. Corp., Roosevelt, N. Y. {A} 


* Mayflower Electronic Devices, Inc., 
Little Ferry, N. J. (A, B, C) 
Mehl Mfg. Co., Cincinnati 2, Ohio - 
(B, C) 


Mercury Heat Sealing Equipment Co., 
one hia 33, Pa 


— ‘i ucts Corp., New Yor 16, 
i B, C) 
Packaging Industries Ltd., Inc., Mont- 


clair, N. J. (B) 
Plastic Fabricants, Div. of The Wood- 
man Co., Inc., Decatur, Ga. (B, C) 
Plastic Welding Corp., Newark, N. J. 
(A) 
Product Packaging Engineering, Culver 
City, Calif. (B, C) 
Radio Frequency Co., Inc., Medfield, 
Mass. (A) 
Raven Industries, Inc., Sioux Falls, 
S. D. (C 
Raybond Electronics, Inc., 
Mass. 
Reeve Electronics, Inc., 


Newton 61, 
(A) 
Chicago 6, Ill. 
(A) 


*Reifenhauser Plastics Machinery Co., 
Troisdorf, Bez-Koln, West ame | 
Scientific Electric, Inc., Garfield, Ni i 
Sealaround Corp., Chicago 16, Il. ) 
*Sealomatic Electronics Corp., Brooklyn 
ot, NZ. (A, B) 
Seidensha Electronical Mfg. Co., Ltd., 
Tokyo, Japan (A) 
Sherman Industrial Electronics Co., 
State College, Pa. (A) 
Societe de L’Electronique  Fse., 
Asnieres, Seine, France (A) 
*Thermatron Co., The, Div. of Willcox 
& Gibbs Sewing Machine Co., New 
York 18, N. Y. (A, B) 
*Tronomatic Mfg. Corp., New 
York 54, N. Y. (A, B, C) 

*Vertrod Corp., Brooklyn 34, N. Y. 
(B, C) 

*Weldotron Corp., Newark 12, N. J. 
(A, B, C) 


HIGH-FREQUENCY PREHEATING 
EQUIPMENT 


Allis-Chalmers Mfg. Co., Milwaukee 1, 
‘is. 
Beltran Associates, Inc., Brooklyn 10, 
N. Y. 
Cooper, D. C., Co., Chicago 5, Ill. 
Faratron, Los Angeles 23, Calif. 
Flodins Industri A.B., Lysekil, Sweden 


Girdler Process Equipment Div., 
Chemetron Corp., Louisville 1, Ky. 
*Guild Electronics, Inc., Dynatherm 


Div., New York 13, N. Y. 
*Hochman patie Machinery Corp., 
Newark 2, N 


La Rose, W. '. & Assoc., Inc., Troy, 
N. Y. 


(For complete addresses, see Alphabetical Index, p, 1323) 


*Mayflower Electronic Devices, 


Little Ferry, N. J 

Plastic W elding * all Newark, N 

Radio Frequency Co., Inc., Mada | 
Mass. 

* Rainville Co., Inc 








c., The, Garden City, | 


Raybond Electronics, Inc., Newton él, } 
Mass. ; 
Reeve Electronics, Inc., Chicago & Ul 
Scientific Electric, Inc., Garfie N. J 
ek. Electronics Corp., Brooklyn 
37, N 
Sherman Industrial 
State College, Pa 
Societe de  L’Electronique 
Asnieres, Seine, France 
Symons, Ralph 'B., Associates, Ine, } 
Tiverton, R. I. 
lag Co., The, Div. of “—- 1 
Gibbs Sewing Machine Co., 
York 18, N. Y. 
Timadco, Inc., Mineloa, N. Y. 
*Weldotron Corp., Seema 12, N; 
Young Bros. Co., Cleveland 13, 


HOBBING PRESSES MY 


*Acme Machinery & Mfg. Co., Inc, 
Yonkers, N. Y. ' 

Albert, P. E., & Son, Trenton 5, N. 

* Atlas Hydraulics Div., Delaware Vall 
Mfg. Co., Inc., Philadelphia 34, Pa. j 

Baldwin-Lima-Hamilton Corp., 
trial Equipment Div., Phila 
42, Pa. 


*Becker & Van Hiillen, Krefeld, West 
Germany 

Bliss, E. W., Co., Caton 10, Ohio 

#Clifton Hydraulic Press Co., Clifton, 


*Dake Corporation, Grand Lp ie Mich. 
Daniels, T. & , Stroud, 


Gloucestershire, SRE 








Electronics Oo, 






*Danly Machine Specialties, Inc., Chi- 
cago 51, I 
*Elmes Engineering Div., American | 


Steel Foundries, Cincinnati 29, Ohio | 
*Erie Foundry Co., Erie, Pa. : 
Ansonia, 


*Farrel-Birmingham Co., Inc., 
Conn. : 
*French Oil Mill Machinery Co., The, 
Piqua, Ohio 
Haller, Inc., Northville, Mich. 
*Hochman Plastics Machinery Cor, 
Newark 2, N. 
* Johnson Machinery Co., Elizabeth, N. 
es Machinery Corp., Chicago il, 


Lane o Machinery Corp., Buffalo 17, 7 


F 
Pn Mo Cc. The, De Pere, Wis © 
*M & N Par Sig Hydraulic Press Co., 
Inc., Clifton, N. J. f, 
Machine Factory & Foundry Lid) 
Netstal, Netstal, Switzerland 
Rodgers Hydraulic, Inc., Minneapolis © 
26, Minn. +, 
be Allsteel Press Co., Chicago 19 7 
I 


Div., Fareb © 
Rochester 10, 








*Watson-Stillman Press 
Birmingham Co., Inc., 
N. Y. 

*Wood, R. D., Co., Philadelphia 5, Pa 


HOPPER DRYERS 
(See Driers and Preheaters)} 


HOPPER LOADERS 


*Acme Machinery & Mfg. Co., Inte) 
Yonkers, N. Y. 
*Ames Plastic Machinery Corp., Reg? 
Park 74, 2 
*Chandler fenut ment Engineering Go, 
Anaheim, Calif 
*Danish Plastics, Copenhagen, Denmark — 
Fischer, Johann, Maschinenbau, Lol 
mar, Bez., Cologne, West Germany > 





Fse,, i : 






» 


~— + >» = 
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*#Foremost Machine Builders, Inc., 


Livingston, Bd. 
*#Goulding Mfg. Co., 
Sclustrial Plastics, 

England 
*Injection — Supply Co., 


land 20, O 
Ketchpel ell ring Co., West Engle- 


Saginaw, Mich. 
Ltd., London W.1, 


Cleve- 


J. 
#National Rubber Machinery Co., Akron 
8, Ohio 


*Omni Products Corp., 
a: 


Franklin, Pa. 
The, Garden City, 


New York 16, 


Inc., 
Inc., 


N. 
Rainco Mfz., 
*Rainville Co., 
N. Y 


#Specialty Machinery Corp., Newark 5, 


Spencer Turbine Co., Hartford 6, 
Conn. 
*Thoreson-McCosh, Inc., Detroit 19, 


Mich. 
*Whitlock Associates, Inc., 
Mich. 


Oak Park 37, 


HYDRAULIC POWER SYSTEMS 


*Ames Plastic Machinery Corp., Rego 
Park 74, N. Y. 
*B. L. P. Engineering, Ltd., Sutton Cold- 
field, Warwickshire, England 
Baldwin-Lima-Hamilton Corp., 
trial Equipment Div., 
2, Pa. 
Berthelsen Engineering, Joliet, Ill. 
Bethlehem Steel Co., Bethlehem, Pa. 


Indus- 
Philadelphia 


Clifton Hydraulic Press Co., Clifton, 
N. }. 

*Consolidated Ptins Machine Co., 
Brooklyn 15, 7. 

Continental heck Co., Inc., New 
York 7, N. Y. 

*Dake Corp., Grand Haven, Mich. 

*Danly Machine Specialties, Inc., Chi- 
cago 51, Ill. 

*Erie Engine & Mfg. Co., Erie, Pa. 

*French Oil Mill Machinery Co., The, 


Piqua, Ohio 
GPE Controls, Inc., Chicago 11, Tl. 
*Goulding Mfg. Co., Saginaw, Mich. 
Greer Hydraulics, Inc., Jamaica 30, 
N. Y. 
Hannifin Co., Div. of Parker-Hannifin 
Corp., Des Plaines, Il. 

Harvey, Guy P. & Son, Corp., Leom- 
inster. Mass. 
*Hochman Plastics 
Newark 2, N. 

Hull-Standard Cor., Hatboro, Pa. 
*Hydraulic Press Mfg. Co., The, A Div. 
of Koehring Co., Mount Gilead, Ohio 
*Johnson Machinery Co., Elizabeth N. A 

Kabar Mfg. Corp., Roosevelt, N. Y. 
vce ae Machinery Corp., Chicago 11, 


Machinery Corp., 


*Lawton, C. A., Co., The, DePere, Wis. 
Machine F: actory & Found Ltd., Net- 
stal, Netstal, Swittellend 

*Mayflower Electronic Devices, Inc., 


Little Ferry, N. J. 
Oilgear Co., The, Milwaukee 4, Wis. 
— Machine Corp., Minne polis 3, 
inn. 


— eeeeatce & Machinery, Inc., 
Racine 
Rodgers + Inc., Minneapolis 


26, Minn. 
Sheridan- Gray, Inc., Torrance, Calif. 
Siempelkamp, G., & Co., Krefeld, West 

rmany 
Stanford Engineering Co., Salem, Ml. 
Symons, Ralph B., Associates, Inc., Tiv- 

erton, R. I. 

—— 4 Pfleiderer, 


Stuttgart, West 


5, Pa. 


*Wood.. R. D., Co., 


_—_. 


*& Indicates Advertiser 
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HYDRAULIC PRESSES 
(See Compression Machines, etc.) 


IMPREGNATING MACHINES 
*Black-Clawson Co., The, Dilts Div., 
‘Fulton, N. Y. 
Blaw-Knox Co., Pittsburgh 22, Pa. 
Contine ra? Machinery Co., Inc., New 
York 7, N. 
Cooper, D. yo Co., 
oe ine, J. P. 


Chicago 5, Ill. 
” Mfg. Co., Pittsburgh 1, 


Edwards High Vacuum, 
Falls, N. Y. 
*Egan, Frank W., & Co., Somerville, N. J. 
*Faeco Machine Co., Inc., Paterson, N. J. 
*Farrel-Birmingham Co., Inc., Ansonia, 
Conn. 
General Engineering Co., Radcliffe, 
Lanes., England 
Akron, Ohio 
Inc., Belleville 


Inc., Niagara 


*Hale & Kullgren, Inc., 
*Hardman, H. V., Co., 


9, N. J. 
High Vacuum Equipment Corp., Hing- 
ham, Mass. 
*Hochman Plastics 
Newark 2, N. }. 
Hofmann & Schwabe K.G., Krefeld, 
West Germany 
*Hull Corp., Hatboro, Pa. 
*Industrial Ovens, Inc., 
Ohio 
aa ig | Machine Co., 


Machinery Corp., 


Cleveland 11, 


Inc., Paterson 4, 
J. 
titles: CG A., Cex 
Ohio 
aia Specialty Div., Novo Industrial 
Corp., Philadel hia 36, Pa 
Multiplastics, Addison, Il. 
*NRC Equipment Corp., 
Mass. 
New Plastic 
Calif. 
Nureco, Inc., 
Seal Cast Co.. 


Cleveland 9, 


Inc., 


Newton 61, 


Corp., Los Angeles 38, 
Cranston 10, R. 
Inc., Philadel shia 25, Pa. 
Shannon, Alexander J.. Co., The, 
Fonda, N. Y. 
Sherman Rubber Co., Div. of Botwinik 
Bros. of Mass., Inc., Worcester, Mass. 
Sta-Warm Electric Co., Ravenna, Ohio 
*Stokes, F. J., Corp., Philadelphia, Pa. 
Van Vlaanderen Machine Co., Pater- 
son, N. J. 
*Waldron-Hartig Div., Midland-Ross 
Corp., New Brunswick, N. J. 


INJECTION MOLDING MACHINES 


A. Fully Automatic 
B. Semi-Automatic 
C. Hand-Operated 


A.M.LL., Paris 17, France 
* Acme Machine ry & Mfg. Co., Inc., 
Yonkers, N. Y. (A, B, C) 
*kAnkerwerk Gebr. Goller, Niirnberg, 
West Germany (A) 


Asmidar Plastic Moulding Machines, 
Ltd., London, $.W.1, England (B, C) 
Baldwin-Lima-Hamilton Corp., Indus- 
trial poten nt Div., Philadelphia 
*Battenfe id Maschinenfabriken GmbH, 
Meinerzhagen/Westf., West Ger- 
many (A, B) 
*Becker & Van Hiillen, Krefeld, West 
Germany (A, B) 
Blaw-Knox Co., Pittsburgh 22, 4 in 
B, C) 
Bradley & Turton, Ltd., Kudderosianer 
England (B) 
British Machines & Foundry Supplies, 
Ltd., Port Washington, N. Y. (C) 
*Brosites Machine Co., Inc., New York 
ye | (A, B) 
*Clifton Clifton, 
. (A, B) 


Hydraulic Press Co., 


MACHINERY AND EQUIPMENT 


*Conapac Corp., New York 3, N. Y. (A) 
*Covema s.r.]., Milan, Italy A 
Crown Machine & Tool Co., Fort 


Worth 7, Texas (A) 
Daniels, T. H. & J., Ltd. Stroud, 
Gloucestershire, England (A, B) 
*Danish Plastics, Copenhagen, sae nes 
*DeMattia Machine & Tool Co., Clifton, 
oe (A, B) 
*Dowding & Doll, Ltd., London W.14, 
England (A 


n , B, C) 
*Farre an Co., 


Inc., Ansonia, 

A, B) 

Fellows Gear Sha The, Plastics 
Machine Div., mice Vt. (A, B) 
*Fernholtz Mackin Co., Los ar) 
46, Calif. (A, B) 
Fujikoshi Seiki Kogyo K.K., Shiba, 
Minato-ku, Tokyo, Japan (A, B 
Harvey, Guy P. & Son Corp., Leom- 
inster, Mass. (A) 


Hinchman Mfg. Co., Inc., Roselle, Nd 


*Hochman Plastics Machinery Corp., 


Newark 2, N. J. (A, B, C) 

* Hydraulic Press Mfg. Co., The, A Div. 
of Koehring Co., Mount Gile io 

(A, B) 

Se Machinery, Inc., Nashua, 
N. (A, B) 
indir Plastics, Ltd., — ees 


England 
*Johnson Machinery Co., sa N. BO 
eee Machinery Corp., Chicago I 11, 


*Kato Seishakusho Co., Ltd., he ny 
apan 
Krauss-Maffei A.G. (A, B) 
Leominster Tool Co., Inc,, Leominster, 
Mass. (A) 
*Lester Engineering Co., Cleveland 13, 
Ohio (A, B) 
*Lewis Welding & Engineering Corp., 
Bedford, Ohio (A, B) 
*Lombard Governor Corp., Ashland, 
Mass. (A, B) 


Machine Factory & Foundry Ltd., Net- 
stal, Netstal, Switzerland (A, 'B, C) 
Meiki Co., Ltd., Nagoya, Japan (A) 
*Moslo Machinery Co., Cleveland 7 
A 


Ohio 
*National Automatic Tool Co., Ince., 
Richmond, Ind. ’ 
*Negri Bossi & C., Milan, ar BO 
*Newbury Industries, Inc., New rv, 
Ohio (A, B, C) 
*Omni Products Corp., New Hg 4 16, 
N. Y. (A, B, C) 


Peco Machinery Sales (Westminster), 
Ltd., London $.W.1, England (A, B) 

Progressive Tool & Die Co., Shrewsbury, 
Mass. 

*Rainville Co., Inc., The, Garden City, 
N. Y. (A, B) 

*Reed-Prentice Div., Package Machin- 
ery Co., E. Longmeadow, Mass. 


(A, B) 
Seymour, S. R., & Co., Ltd., Rayleigh, 
Essex, England (C) 


*Shaw, Francis, & Co., Ltd., Manchester 

11; England (C) 
*Simplomatic Mfg. Co., Chicago, Ill. (A) 
*Standard Tool Co., Leominster, Mass. 


(A) 
_— F. J., Corp., Philadelphia re 
(A 
weak A. Off., s.a.s. Milan, i a 


*Van Dorn Iron Works Co., me ‘Cleve- 
land 4, Ohio (A, B, C) 


*Watson-Stillman Press Div., Farrel- 
Races Co., Inc., Rochester 10, 
Y. (A, B, C) 


*W ios R. 
England 


H., Ltd., Chessington, 
( 


> 
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MACHINERY AND EQUIPMENT 


IRRADIATION EQUIPMENT 
Aerojet-General Nucleonics, San Ra- 
Angled Radiation Corp., Walnut 

abonenl Electric Co... : i aba Sales 

Div., Schenectady ¢¢ 


High Voltage Seoecting Corp., Burl- 
ington, Mass. 


KETTLES, RESIN 

Artisan Metal Products, Inc., 
, Mass. 
Beltran Associates, Inc., 
N. Y. 

Bethlehem Steel Co.," Bethlehem, Pa. 
Blaw-Knox Co., Pittsburgh 22, Pa. 
Cooper, D. C., Co., Chicago 5, Ill. 
Crawford & "Russell, Inc., Stamford, 


Conn. 
Devine, J. P., Mfg. Co., Pittsburgh 1, 
P 


Waltham 
Brooklyn 10, 


a. 

Falcon Equipment Co., New Brighton, 
Pay 

*First Machinery Corp., Brooklyn 15, 
N.Y 


Patterson Foundry and Machine Co., 
, E. Liverpool, Ohio 

Process Pnainecring & Machine Co., 
Inc., Elizabeth, N. J. 

Ross, Charles, & Son Co., Brooklyn 5, 
N. 

Sta- Were Electric Co., Ravenna, Ohio 

Tower Iron Works, Inc., Providence i. 
R. L. 


KNEADERS AND MIXERS 
(See Extruders, Mills, Intensive Mixers) 


LABELING 
AND DECORATING 
MACHINES 


*Acromark Co., The, Elizabeth 4, N. J. 
anaes _ Co., College Point 56, 
Baumann, Franz & Co., 


Zurich 1, 

Switzerland 
Brady, W. H., Co., Milwaukee 9, Wis. 
Carbert Mfg. Co., Inc., Cambridge 39, 


Mass. 
*Cosmos Eade Machine Corp., New 
York 12, , - 
& Tool Co., SF. 


Defiance Machine 
Louis 10, Mo. 
aT Mfg. Co., Framingham, Mass. 
Label Corp., New York 1. N. Y. 
Gorraral Research & Supply Co., ‘Grand 
Rapids 3, Mich. 
International Eastern Co., New York 1, 


Ketchpel Engineering Co., West Engle- 
wood, N. 


Lon & Co., ‘Inc., Baltimore 15, Md. 

Markem Machine 'Co., Keene, N. H. 

Mercury Heat Sealing Equipment Co., 
Philadelphia 33, Pa. 

a Kenneth J., & Co., Chicago 26, 


New jersey Machine Corp., Hoboken 1, 


*Olsenmark Corp., New York 13, 
ney 1" shagnenes Corp., New York. 16 
Potdevin Machine Co., Teterboro, N. J. 
Rutherford Machinery Co., Div. of Sun 
es com Corp., East Rutherford, 
Screen-O-Printer Mfg. Co., Adams, 
Mass. 





%& Indicates Advertiser 
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LAMINATING PRESSES 


A. High-Pressure Laminates 
B. Thermoplastic Sheet 

*Adamson United Co., Akron 4, Ohio 
(A, B) 
Albert, P. E., & Son, Trenton 5, N. J. 
(A, B) 
*Atlas Hydraulics Div., Delaware Valley 
Mfg. Co., Inc., Philadelphia 34, Pa. 


(A, B) 
B & T Machinery Co., Holland, Mich. 


Bachmann, W. M., Associates, Clear 
Lake, Iowa (A) 
Baldwin-Lima-Hamilton Corp., Indus- 


trial Equipment Div., Philadelphia 
A 


42, Pa. 
*Becker & Van Hiillen, Krefeld, West 
Germany (A, B) 
Berstorff, Hermann, Maschinenbau 


GmbH, Hannover, West Germany 
(B) 
Berthelsen Engineering, Joliet, Ill. 


pueiens Steel Foundry & Machine 
Birdsboro, Pa. (B) 
Black’ a Co., Inc., Mendota, vr 


A, B) 
*Bolling, Stewart, & Co., Inc., or 
land 27, Ohio (A, B) 


‘Bradley & Turton, Ltd., 
England A) 
*Carver, Fred S., Inc., Summit, N. J. (B) 
Clearing Div. of U. S. Industries, Inc., 
Chicago 38, Ill. (A) 
*Clifton Hydraulic Press Co., ye 


kConsolidated Roles Machine Co., 

Brooklyn 15, N. (A, B) 

*Danly Machine finieise, Inc. ‘~<w) 
A, 

Krefeld, West Ger- 


cago 51, Ill. 
Dornbusch & Co., 
many 
Dunning & Boschert Press Co., Inc., 
The, Syracuse 2, N. Y. (A, B) 
*Egan, Frank W., & Co., Somerville, NS J. 
*Elmes Engineering Div., PORE. 
Steel Foundries, Cincinnati sae 


Kidderminster, 


*Erie Engine & Mfg. Co., Erie, 7 mn 
*Erie Foundry Co., Erie, Pa. (A, B) 
*Faeco Machine Co., Inc., SNL: 

ws B 
*Farrel-Birmingham Co., , Ansonia, 


Conn. 
Fjellman American, Inc., Joliet, tl.’ 


A, B) 

*French Oil Mill Machinery Co., The, 
Piqua, Ohio (A B) 
Glassoloid Corp. of America, Clifton, 
N. (B) 
*Hale & Kullgren, Inc., Akron, Ohio (B) 
Hannifin Co., Div. of Parker-Hannifin 


Corp., Des "Plaines, Il. (A, B) 
*Hochman Piapties Machinery Corp., 
Newark 2,N. J. (A, B) 
Hull-Standard Corp., Hatboro, Pa. (A) 
Hunt, Rodney, Machine Co., Orange, 
Mass. (A) 
Iddon Brothers Ltd., Leyland, Lanca- 
shire, England (B) 


Identification Service Corp., New York 
36, N. Y. (A, B) 
Inta Roto Machine Co., Richmond 3, 


Va. (A) 
* Johnson Machinery Co., Elizabeth, N. Bf 


*Karlton Machinery Corp., Chicago iD 
Tl. A, B) 


*Kingsbacher Murphy Co., Los Angeles 
45, Calif. (A, B) 
Lake ie Machinery Corp., — be 
one C. A., Co., The, De Pere, 
Wis. (A, B) 
*Lembo Machine Works, Inc., Paterson 
4,N. J. (B) 


(For complete addresses, see Alphabetical Index, p, 1323) 





er 5 | Machine Co., Inc., Paterson 
N, J. 
Lodge & Shipley Co., The, “Rh 
25, Ohio (A, B) 


*Logan Hydraulics, Inc., Chicago 
Ul. 


Loomis Engineering & Mfg. Co,, 
well, N. 
*M & N Modern Hydraulic Press 
Inc., Clifton, N. J. (A, 
Machine Factory & Foundry 
Netstal, Netstal, Switzerland 
Meiki Co., Ltd., Nagoya, Japan 
Monkley Corp., Worcester 8, YB 
(A, B) 
*Oerlikon Machine Tool Works, Buehrle 
& Co., Welding Electrode Div., 
Zurich-Oerlikon, Switzerland (B) 
Pasadena Hydraulics, Inc., El M 
Calif. A, 
Plastic Laminating Corp., 
N. 


J. 
Rotobond, Inc., Bound Pag: N. 
Shannon, ‘Alexander J., Co ., The, For 
N 


e, * (A, B 
Siempelkamp, G., & Co., Krefeld, West 


Germany (A, B) 
Studebaker Hydraulic Products Co 

Melrose Park, IIl. (A, B) 
Symons, Ralph B., Associates, 


Tiverton, R. I. 
*Taccone Corp., North East, Pa. 
*Toko Machine Industry Co., 
Tokyo, Japan 
*Triulzi, A. Off., s.a.s. Milan, Italy 
*Tronomatic Machine Mfg. Corp., New 
York 54, N. Y. 
Union Tool Corp., Warsaw, Ind, 
Verson Allsteel Press Co., Chicago 19, 
Ill (A, B 


*Watson-Stillman Press Div., Farrek 
. ee Co., Inc., Rochester a 
N 


*Williams-White & Co., Moline, Til. 
*Wood, R. D., Co., Phila., Pa. (A, B) 


LINERS, EXTRUDER CYLINDERS 


*Acme Machinery & Mfg. Co., Ine. 
Yonkers, N. 
Aetna-Standard Div., 
Akron 9, Ohio 
Blaw-Knox Co., Pittsburgh 22, Pa. 
*Davis-Standard Div., Franklin Research 
& Development Corp., Mystic, Conn. 
‘Tam. Frank W., & Co., Somerville, 


YS. 
Fischer, Johann, Maschinenbau, Loh- 
mar, Bez., Cologne, West Germany 
*Hale & Kullgren, Inc., Akron, Ohio 
*Industrial Research Laboratories, Div. 
of Honolulu Oil Corp., Los Angeles 


11, Calif. 
J M C Co., Newark 5, N. J. 
Séhne, Krefeld, 


*Kleinewefers, Joh., 
West Germany 

*National Rubber Machinery Co., Akron 

8, Ohio 


(A, 
(A, B) 


*Omni Products Corp., New York, N. Y. a 


LUBRICATING SYSTEMS, 
CENTRALIZED 
Bijur eae Corp., Rochelle Park, 
N 


Lincoln Engineering Co., St. Louis, Mo, | ’ 
Inc. 


Mercury Molding Machinery, 
Yonkers, N. Y. 


MARKING EQUIPMENT 
A. Branding 
B. Engraving 
Printing (See Printing 
Presses for Plastics) 
C. Roll Leaf Stamping 
*Ackerman Gould Co., Inc., Ocean 


ie ( 
*Acromark Co., The, Elizabeth 4, N. 





, 





Blaw-Knox Co, | 
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aa — Co., College Point re 
Se Machine & Tool Co., St. 
Louis 10, Mo. (A, B, C) 
Foredom Electric Co., Inc., Bethel, 
Conn. (B) 
*Gane Bros. & Lane, Inc 


+, Chicago 7, 
Ill. (C) 
Halvorfold Kwikprint Co., 


Industrial Marking Me ear sue Co., 
Inc., Brooklyn 8, Y. (C) 
#Kingsley Machine Co. Hollywood 38, 
Calif. Cc 


Markem Machine Co., Keene, N. H. (C) 
*Matthews, James H., ‘& Co., Pittsburgh 
13, Pa. (A, 
*Mico Instrument Co., Cambridge '38, 
Mass. (B) 
Monkley Corp., Worcester 8, Mass. (By 
*#New Hermes Engraving Machine Corp., 
New York 11, N. Y. (B) 
*Olsenmark Corp., New York 13, 7 a 
A, 
ee Products Corp., New York 16, 


(B,C) 
seats Roll Leaf Co., 
N. J. 


Jacksonville, 


Union City, 


(C) 

Pierce Wrapping Machine Co., La 
Grange Park, Ill. (B) 
*Preis, H. P., Engraving Machine Co., 
Hillside 5, N. J. B 
Skyline Industries, Titusville, Pa. (A) 
Superior Roll Leaf Manufacturers, Inc., 
Hoboken, N. J. (C) 
Swan Machine Co., New York 1, N. Y. 


*Swift, M., & Sons, Inc., 


Technicraft Co., Boston 34, Mass. (B) 
*Weber Hot Stamping Equipment Co. 
I 


(C) 
Hartford, Conn. 
(C) 


Chicago 1 
Weber Marking Systems, Inc., Mt. 
Prospect, Iil. (B) 
Western Supplies Co., St. Louis 6, * 
B) 


MASK WASHING 
MACHINES 


ae Matrix Corp., Toledo 2, 


Cooper, D. C., Co., Chicago 5, Til. 
DeVilbiss Co., The, Toledo 1, Ohio 
*Lupoline Automatic Polishing Equip- 

ment Corp., Bronx 70, N. 
3% & Associates, Grand 1 Rapids 5 


METAL DETECTORS AND 
SEPARATORS 
Brilmayer, E. ws ee sateaien Inc., 
New York 38, 


Carpco Mf¢g., x, "a hiieieatll 6, Fla. 
Crucible Steel Co. of America, Pitts- 


rgh 30, 
Industrial Phacticn Ltd., London W.1, 
Engla 


Magnetic gnefneering & Mfg. Co., 
Clifton, 


cgigemed Molders Supply Co., , Fan- 


Radio” aah ‘of America, Camden 2, 


*Rainville Co., Inc., The, Garden City, 


METAL SPRAYING 
MACHINES 
*Binks Mfg. Co., Chicago 12, Ill. 
Schori rate Corp., Long Island City 
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MILLS 
A. Roll 
B. Fine Grinding (Pulverizing Machines) 


Abbe Engineering Co., New York 17, 
N. Y. (A, B) 
* Abbé, Paul O., , Little Falls, N. J; 


* Adamson United Co., Akron 4, Ohio th 
Aetna-Standard Div., Blaw-Knox Co., 
Akron 9, Ohio (A) 
Albert, P. E., & Son, Trenton, N. J. (A) 
Allis-Chalmers Mfg. Co., Milwaukee 1, 
Wis. (A, B) 
Berstorff, Hermann, Maschinenbau 
GmbH, Hannover, West Germany (A) 
Blaw-Knox Co., Pittsburgh 22, Pa. 
(A, B) 

*Bolling, Stewart, & Co., Inc., Cleveland 
27, Ohio (A) 
Condux-Werk, Herbert A. Merges, 
K.G. Woltgang/Tiaage, West Ger- 


many (A, B) 
Continental Machinery Co., Inc., New 
York 7, N. Y. (A, B) 


Custom aes & Design, Inc., sage 


Daffin Mf. Co., Lancaster, Pa. (B) 
Day, J. H., Co., The, Div. of The Cleve- 
land Automatic Machine Co., Cincin- 
nati 12, Ohio (A, B) 
*Entoleter, Inc., Sub. of, American Mfg. 
Co., Inc., New Haven, Conn. (B) 
*Erie Engine & Mfg, Co., Erie, Pa. (A) 
*Farrel-Birmingham Co., Inc., Annee, 


Conn. (A 
Fellner & Ziegler GmbH, Frank- 
furt/Main, West Germany (B) 
ees See: Corp., Brooklyn 15, 


? 


*Foremost Machine Builders, Inc., 
Livingston, N. J. (B 
Gump, B. F., Co., Chicago 50, Ml. 
(A, B) 


*Hale & Kullgren, Inc., Akron, Ohio (A) 
* Hochman 7 Machinery Corp., 
Newark 2, N. J. (A, B) 
Iddon Brothers Ltd., Leyland, ee 
shire, England ‘A, B) 

J MC Co., Newark 5, N. J. (A) 
* Johnson Machinery Co., Elizabeth, ", Ff 
*Kleinewefers, Joh., Sdhne, Krefeld 
West Germany B) 
-~% Franklin P., & Son, East aes 
,N. J. (A, B) 
alse Bossi & C., Milan, Italy (B) 
nee Foundry and Machine Co., 
E. Liverpool, Ohio ey 

Pulva Corp., Perth Amboy, N. J. ) 
Pulverizing Machinery Div., Metals 
Dieieeyiny Co., Inc., a 


et Co., Inc., The, Garden oy, 
oe Rubber & Plastic Machinery 
Co., Inc., N. Bergen, N. J. (A) 
Ross, Charles, & Son Co., Brooklyn 5, 
N. (A, B) 
*Shaw, Mit & Co., Ltd., eta 
11, England A, B) 
Sherman Rubber Co., Div..of Botwinik 
Bros. of Mass., Inc., Worcester, a. 
oe, Waldron & Co., Inc., Muncy, 
(A, B) 
eines Mill Co., Boston 22, Mass. 
(A, B) 

Ralph B., Associates, Inc., 
Tiverton, R. 1. (A A) 
*Thropp, Wm. R., & Sons, Div. of J. M. 
Lehmann Co., Inc., Lyadhurst, as” 

A) 

Toko Machine Industry Co., Ltd., 


Symons, 


Tokyo, Japan (A, B) 
Troester, Paul, Maschinenfabrik, Hann- 
over-Wulfel, West Germany (A) 


MACHINERY AND EQUIPMENT 


MIXERS 


A. Dry Coloring and Blending 
B. Intensive Internal 
C. Liquid 


A.M.LL., Paris 17, France 
~—_ Engineering Co., New York %, 


(A, 
#AbDE, Paul O., Inc., Little Falls, N. " 


A) 

*Adamson United Co., Akron, Ohio {B} 
Alsop Engineering Corp., Milldale, 
Conn. 5 
Baker Perkins, Inc., Sagines, Mich. (B 
Blaw-Knox Co., Pit urgh 22, Pa. 


(A, B) 
*Bolling, Stewart, & Co., Inc., Clevelan 
27, Ohio B) 
Buflovak e ee ae e eee. 
o ll, 
Png "Ll at J scipcumaid (B) 
Chemineer, Inc., Dayton 2 hs (C) 
Cleveland Mixer Co., ro Haha, 
Cleveland, Ohio (C) 
Colton, Arthur, Co., Div. of Snyder 


Corp., Detroit 7, Mich. (A, C) 
Continental Machinery Co., Inc., New 
York 7, A » # B 


Cooper, D. C., Co., Chicago 5, Tl. fn} 
a2 Machine Co., The, New bey & 
Crown Machinery, Inc., Los Angeles 

11, Calif. A 
Custom Machine & Design, Inc., Akron 


Ohio 
Daffin Mfg. Co., Lancaster, Pa. (A) 
*Dake “eng Grand Haven, Mich. (A) 
*Danish Plastics, Copenhagen, Denmark 


(A) 

Day, J. H., Co., The, Div. of The Cleve- 
land Automatic Machine Co., Cincin- 
nati 12, Ohio (A, B) 
mee, J. P., Mfg. Co., higng 1, 


Dunning & Boschert Press Co., 
The, Syracuse 2, N. Y. 
Eastern Industries, E. Norwalk, Com. 


*Entoleter, Inc., Sub. of. American Mtg 
Co., Inc., New Haven, Conn. ) 
*F arrel-Birmingham Co., Inc., Ansonia, 


Conn 
*Fernholtz Machinery Co., Los aie 
46, Calif. (A, B, C) 
ide ger Corp., Brooklyn 15, 
* Foremost a Builders, Inc. 
Livingston, N. J. (A 
*Henschel-Werke Gmbh, Kassel, West 


*Hull Co Hatboro, Pa. “(A 
Industria 'Plastics, Lid., London W.1 
England (A, BS 
*Injection Molders Supply Co., Cleve- 
lan , Ohio (Aj 
International Engineering, Inc., Dayton 


Ohio ( 
ijehioal Machinery Co., Elizabeth, A 


Krauss Maffei A.G., W. Germany a3 
ieee Color & Chemical Co., 
Hollywood 38, Calif. 
*Lupoline Automatic Polishin ra 
ment Corp., Bronx 70, N. 
Manning & Lewis Engineering Co i 
Newark 4, N. J. 
Manton-Gaulin - Mfg. Co., Inc., Eve 
49, Mass. 
Miller, Franklin P., & Son, East Orange 
16, ) 


N, J. 
Mixing 7 Co., Inc., hosbibehes 
*National Engineering Co., Chicago 6. 


(B) 
*National Rubber Machinery Co., Akron 
8, Ohio (B) 









MACHINERY AND EQUIPMENT 





New England Tank & Tower Co., 
Everett 49, Mass. (C) 
New Plastic Corp., Los Angeles 38, 


‘ (B, C) 
Oakes, E. T., Corp., The, Islip, N. Y. 
B, 


C) 

Patterson Foundry and Machine Co., 
E. Liverpool, Ohio (A, B) 
Patterson- mong Co. Inc., The, E. 
Strouds , Pa. (A, B) 

* Prodex Geos "Fords, N. J. (A, B) 
*Progressive Machine Co., Inc., mer 
(B) 


4,N. J. 
*Rainville Co., Inc., The, Garden City, 
N. (A) 
lowa 


Revie ‘Machinery Co., 
(A) 
Read Standard, Div. a Capitol Prod- 
(A, B) 


ucts Corp., ‘York, P. 
Reed Plastics Corp., , 8, Mass. 


Marion, 


(A, B) 
*Reliable Rubber & Plastic Machinery 
Co., Inc., N. Bergen, N. J. (A, B) 


Brooklyn 5, 
N. Y. . B) 
*Shaw, Francis, & Co., Ltd., Manchester 
11, England (A, B) 
*Specialty Machinery Corp., Newark 5, 
N (C) 


Ross, Charles, & Son Co., 
N. Y 


Sprout, Waldron & Co., Inc., Muncy, 
P A) 


a. (J 

—s Electric Mfg. Co., West Ber- 
in, N. J. 

Stevenson Co., The, Wellsville, Ohio 

(A, C) 

Struthers Wells Corp., Warren, Pa. (C) 

Sturtevant Mill Co., Boston 22, Mass. 


(A) 
Toko Machine Industry Co., Ltd., 
Tokyo, Japan (B) 


U. S. Stoneware Co., The, 


Ohio 
*Wemer & Pfleiderer, 


Tallmadge, 


Stuttgart, West 

Germany (A, B) 
Young Machinery Co., Inc., The, 
Muncy, Pa. (A, C) 


MOLD CHILLERS 


*Acme Machinery & Mfg. Co., Inc., 
Yonkers, N. Y. 
Al-Be Industries, South 


Gate, Calif. 


* Application Engineering Corp., Frank- 
lin Park, 
Artisan Metal Products, Inc., Waltham 
54, Mass. 
Blaw-Knox Co., Pittsburgh 22, Pa. 
— Frank W., & Co., Somerville, 
General Engineering Co., Radcliffe, . 
Lances., Eng 
*Goulding Mfg. Co., Saginaw, Mich. 


*Industrial Ovens, Inc., 
Ohio 
*Injection Molders Supply Co., 
nd 20, Ohio 
ae, S. Sales Co., Inc., 


Cleveland 11, 
Cleve- 
Flushing 
54, N. 
iRistewehers, Joh., Krefeld, 
West Germany 
Lavorazione Materie 


Torino, Italy 
*Lembo Machine Works, Inc., 


Séhne, 
Plastiche, S.A.S., 
Paterson 


4,N. J. 

*Liberty Machine Co., Inc., Paterson 4, 
* Mayer felrignpating Engineers, Inc.. 
Lincoln Park, N 
Mercury Industries, Inc., 
Mercury Molding 
Yonkers, N. Y. 
*Modern Plastic Machinery Corp., Clif- 

ton, 
Motch & Merryweather Machinery Co., 
The, Cleveland 17, Ohio 


Hillsdale, N. J. 
Machinery, Inc., 


*Omni Products Corp., New York 16, 
N. Y. 
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Peuchen Engineering Corp., Wilming- 
ton 4, Del. 
* Rainville Co., Inc., The, Garden City, 
N. Y. 


Saren, Inc., Chicago 51, Ill. 
Shriver, T., & Co., Inc., Harrison, N. J. 
Tenney Engineering, Inc., Union, N. J. 
*Tronomatic 7. aa Mfg. Corp., New 
York 54, N. 
Verduin, Mall Machine Corp., 
son % 
Vic Mfg. Co. Minneapolis, Minn. 
* Waldron- Hartig Div., Midland-Ross 
Corp., New Brunswick, N. J. 
Waynco, Inc., Winona, Minn. 


Pater- 


MOLD COMPONENTS, 
STANDARD STOCK 


Columbia Engineering Co., Inc., New- 
ark 3, N. 
Crucible Steel Co. of America, Pitts- 


burgh 30, Pa. 
Damen Tool & Engineering Co., Inc., 
Chicago 31, Ml. 
*Detroit Mold Engineering Co., 
Mich. 
Master Unit Die Products, Inc., 
ville, Mich. 
*National Tool & Mfg. Co., 
N 


Detroit, 
Green- 
Kenilworth, 
*Omni Products Corp., New York 16, 
N. Y. 
Trico Machine 
Cleveland 4, 


*Van Dorn Iron wr ~ a Co., The, Cieve- 
land 4, Ohio 


P pay Corp., The, 


MOLDS AND DIES 
(See Specialized Services, p. 1233) 


MOTORS 
Allis- Chalmers Mfg. Co., Milwaukee 1, 
fis. 
*Fernholtz Machinery Co., Los Angeles 
46, Calif 


*General Electric Co., Seogue Sales 
Div., Schenectady 5, N N. Y. 
General Electric Co., Direct Current, 
Motor & Generator Dept., Erie, Pa. 
IMC Magnetics Corp., Westbury, N. Y. 
* Modern Plastic Machinery Corp., Clif- 
ton, N. 
Oilgear Co. The, Milwaukee 4, Wis. 
*Reliance Electric & Engineering Co., 
Cleveland 17, Ohio 
Sterling Electric Motors, Inc., 
geles 22, Calif. 


Los An- 


NOZZLES FOR INJECTION 
MOLDING MACHINES 


Anson Tools & Gages, Inc., Erie,’ Pa. 
Blaw-Knox Co., Pittsburgh 22, Pa. 


Brush Beryllium Co., The, Cleveland 
3, Ohio 
a Hydraulic Press Co., Clifton, 
PO Ah Control Corp., Birmingham, 


Mich. 
* Injection. Molders Supply Co., 
land 20, Ohio 
*Krieger Célor & Chemical Co., Inc., 
Hollywood 38, Calif. 
ne eee Mfg. Corp., New York 
, 


Cleve- 


Sumi Dteats Corp., New York 16, 
N. Y. 


Peco Machinery Sales (Westminster), 
Ltd., London S.W.1, England 
Rainco Mfg., Inc., Franklin,’ Pa. 

*Standard Tool Co., Leominster, Mass. 


ORIENTATION EQUIPMENT 


*Marshall & Williams Corp., 
5, R 


(For complete addresses, see Alphabetical Index, p, 1323) 


Providence 


OVENS 


*Acme Machinery & Mfg. Co., Ine, 
Yonkers, N 
American Instrument Co., Inc., 
Spring, Md 
— Associates, Inc., 


Silver 
Brooklyn 10, 


Binks ‘Nile Co., Chicago 12, Ill. 
Blaw-Knox Co., Pittsburgh 22, Pa. 
Blodgett, G. S., Co., Inc., The, Burl- 

ington, Vt. 

*Blue, E. B., Co., S. Norwalk, Conn. 
Blue M Electric Co., Blue as Ill. 
Brenner, I. G., Co., Newark, 


* Brosites Machine Co., Inc., Now: York 
a. I Se 

Calmic Engineering Co., Ltd., Crewe, 
England 

Colton, Arthur, Co., Div. of Snyder 


Corp., Detroit 7, Mich. 
Continental Machinery Co., Inc., New 
York 7, N. Y. 
Cooper, D. C., Co., Chicago 5, Ui. 
*Danish Plastics, Copenhagen, Denmark 
Dawson, F. C., Engineering Co., Can- 
ton, Mass. 
—_ atch Oven Co., 


De Villiss Co., 
— a 


Minneapolis 14, 


The, Toledo 1, Ohio 
Mfg. Co., Pittsburgh 1, 


Darabusch & Co., 
many 
Drying Systems Co., Chicago 40, Til. 
Fisher Scientific Co., Pittsburgh 19, Pa. 
*Foremost Machine Builders, Inc., Liv- 
ingston, N. J. 
General Engineering Co., Radcliffe, 
Lanes., England 
se ‘elena Co., 


Ill. 
*Guild Electronics, Inc., 
Div., New York 13, N. Y. 
Hedin, Ltd., London E. 18, England 
Herbert Products, Inc., Woodhaven 21, 


Krefeld, West Ger- 


Inc., Chicago 22, 


Dynatherm 


POR a Dial Plastics 
Newark 2, N. 
* Industrial Ovens, Inc., 
Ohio 


Machinery Corp., 
Cleveland 11, 


*Iniection Molders Supply Co., Cleve- 
and 20, Ohio 
Inta Roto Machine Co., Richmond 3, 


a. 
*Johnson Machinery Co., Elizabeth, N. J. 
Leon Machine & Engineering Co., Riv- 
erside, N. J. 
*Litzler, C. A., Co., Inc., 
Ohio 
*Lydon Bros., Inc., Hackensack, N. J. 
*Lynch Corp., Plastic Machinery Div. 
(Formerly Robbins Plastic Machinery 
Corp.), Elkhart, Ind. 
Mercury Molding Machinery, Inc., 
Yonkers, N. Y. 
Metalwash Machinery Corp., Elizabeth, 
N 


Cleveland 9, 


Michigan Oven Co., Detroit 1, Mich. 
Miskella Infra-Red Co., Inc., The, 
Cleveland 4, Ohio 
*Moderm Plastic Machinery Corp., Clif- 
ton, N. J. 

Patterson Foundry & Machine Co., The, 
East Liverpool, Ohio 
Radiant Heat Enterprises, 

Hills, N. J. 
*Rainville Co., Inc., 


Inc., Short 
The, Garden City, 
Ramco Equipment Corp., New York 59, 
Randal Mfg. Co., Inc 
Ransohoff Co., 
* Research, Inc., 


Rockwell, W. S., Co., 
Stromes Oven Systems Div., 


Hamilton, Ohio 


Peter W. 


Stromes Corp., New York 13, N. Y. 
Union, N. J. 


Tenney Engineering, Inc., 


.. New York 59, 


Minneapolis 24, Minn. 
Fairfield, Conn. 















- 
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Praezisions- 


Heinrich, 
Werkzeug & Maschinenfabrik, Haan, 
West Germany 

Whitaker, Douglas C., Co., Glenside, 


Pa. 
Young Bros. Co., Cleveland 13, Ohio 


Wenigmann, 


PAINTING EQUIPMENT 


*Akron Presform Mold Co., The, Cuya- 
hoga Falls, Ohio 

*Binks Mfg. Co., Chicago 12, Ill. 

*Conforming Matrix Corp., Toledo 2, 


Ohio 
DeVilbiss Co., The, Toledo 1, Ohio 
Electric Trading Co., New York 13, 
N.Y 


*Finish Engineering Co., Inc., Erie, Pa. 

Mercury Molding Machinery, Inc., 
Yonkers, N. Y. 

Metalwash Machinery Corp., Elizabeth, 


N. J. 
*Rotherm Engineering Co., Inc., Chicago 


1, UL 
Scientific Electric, Inc., Garfield, N. J. 
i, & Associates, Grand Rapids 5, 
ich. 


Whitaker, Douglas C., Co., Glenside, 
Pa. 


PAINT WIPING MACHINES 
*Finish Engineering Co., Inc., Erie, Pa. 


PELLETIZERS 


*Acme Machinery & Mfg. Co., Inc., 
Yonkers, N. Y. 
Aetna-Standard Div., Blaw-Knox Co., 
Akron 9, Ohio 
Al-Be Industries, South Gate, Calif. 
Allis-Chalmers Mfg. Co., Milwaukee 1, 


Wis. 
*Alsteele Engineering Works, Inc., 
Framingham, Mass. 
*B. I. P. Engineering, Ltd., Sutton Cold- 
field, Warwickshire, England 
Baker Perkins, Inc., Saginaw, Mich. 
*Ball & Jewell, Inc., Brooklyn 22, N. Y. 
*Bonnot Co., The, Canton 2, Ohio 
Bradley & Turton, Ltd., Kidderminster, 
England 
Buss, Ltd., Basle, Switzerland 
*&Chandler Equipment Engineering Ce., 
Anaheim, Calif. 
Colton, Arthur, Co., Div. of Snyder 
Corp., Detroit 7, Mich. 
Condux-Werk, Herbert A. Merges, 
K.G., Wolfgang/Hanau, West Ger- 
many 
*Covema s.r.]., Milan, Italy 
*Cumberland Engineering Co., Inc., 
Providence 1, R. I. 
Daffin Mfg. Co., Lancaster, Pa. 
*Davis-Standard Div., Franklin Research 
& Development Corp., Mystic, Conn. 
*Farrel-Birmingham Co., Inc., Ansonia, 


Conn. 

Fellner & Ziegler GmbH, Frankfurt/ 
Main, West Germany 

~— poner Corp., Brooklyn 15, 


*Foremost Machine 
Livingston, N. J. 
*Hale & Kullgren, Inc., Akron, Ohio 
*Hochman Plastics Machinery Corp., 
Newark 2, N. J. 
Industrial Plastics, Ltd., London W.1, 
Englan 
J MC Co., Newark 5, N. J. 

*Johnson Machinery Co., Elizabeth, N. J. 
L & P Tool Co., Cincinnati 25, Ohio 
Lavorazione Materie Plastiche, SA. S., 

Torino, Italy 
*Mapre S.A., Diekirch, Grand Duchy of 
Luxembourg 


Builders, Inc., 
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Miller, Franklin P., & Son, East Orange 
16, N 


Mitts & Merrill, Saginaw, Mich. 
*Modern Plastic Machinery Corp., Clif- 


ton, N. J. 

*National Rubber Machinery Co., Akron 
8, Ohio 

*Negri Bossi & C.; Milan, Italy 

*Omni Products Corp., New York 16, 


N. Y. 
*Rainville Co., Inc., The, Garden City, 
N. Y. 
Sprout, Waldron & Co., Inc., Muncy, 
P; 


a. 
*Sterling Extruder Corp., Linden, N. J. 
Ae F. J., Corp., Philadelphia 20, 


a. 
*Taylor, Stiles & Co., Riegelsville, N. J. 
Waldron-Hartig Div., Midland-Ross 
Corp., Mountainside, N. J. 
*Windsor, R. H., Ltd., Chessington, 
England 


PERFORATING MACHINES 
*Ackerman Gould Co., Inc., Oceanside, 
N. Y. 
* Atlas Vac-Machine Corp., Rochester 17, 
N. Y 


Chemicraft Corp., New York 1, N. Y. 
*Danly Machine Specialties, Inc., Chi- 
cago 51, Il 
*Dusenbery, John, Co., Inc., Verona, N. J. 
*Falls Engineering & Machine Co., The, 
Cuyahoga Falls, Ohio 
Ketchpel Engineering Co., West Engle- 


w , N. J. 
Main, Robert A., & Sons, Inc., Wyckoff, 
N 


Paper Converting Machine Co., Green 
Bay, Wis. 

Perforated Specialties Co., New York 1, 
N. Y 


Pioneer Hollow Drill Co., Toledo 7, 
Ohio 

Swan Machine Co., New York 1, N. Y. 

Western Supplies Co., St. Louis 6, Mo. 


PIPE WRAPPING MACHINES 


Iddon Brothers Ltd., Leyland, Lanca- 
shire, England 

Terkelsen Machine Co., Boston 10, 
Mass. 


PLATENS, PRESS 
(Electric and Steam) 


*Adamson United Co., Akron 4, Ohio 
* Adco Rogncering & Mfg. Co., Chicago 
14, Tl. 
Albert, P. E., & Son, Trenton 5, N. J. 
Atlantic Mfg. Co., Philadelphia 22, Pa. 
*B. I. P. Engineering, Ltd., Sutton Cold- 
field, Warwickshire, England 
Bachmann, W. M., Associates, Clear 
Lake, Iowa 
Baldwin-Lima-Hamilton Corp., Indus- 
trial Equipment Div., Philadelphia 
42, Pa. 


, Pa 
Beltran Associates, Inc., Brooklyn 10, 
N. Y 
Berthelsen Engineering, Joliet, Ill. 
Birdsboro Steel Foundry & Machine 
Co., Birdsboro, Pa. 
Bliss, E. W., Co., Canton 10, Ohio 
*Bolling, Stewart, & Co., Inc., Cleve- 
land 27, Ohio 
Bradley & Turton, Ltd., Kidderminster, 
England 
*Carver, Fred S., Inc., Summit, N. J. 
— Hydraulic Press Co., Clifton, 


ey i 
*Covema s.r.l., Milan, Italy 
*Custom Engineering Co., Erie, Pa. 
*Dake Corporation, Grand Haven, Mich. 
Daniels, T. H. & J., Ltd., Stroud, 
Gloucestershire, England 


MACHINERY AND EQUIPMENT 


*Danly Machine Specialties, Inc., Chi- 
cago 51, Ill. 
Dunning & Boschert Press Co., Inc., 
The, Syracuse 2, N. Y. 
*Elmes Engineering Div., American 
Steel Foundries, Cincinnati 29, Ohio 
* Erie 4 m & Mfg. Co., Erie, Pa. 
— quipment Co., Now Brighton, 


a. 
*Fernholtz Machinery Co., Los Angeles 


46, Calif. 

*French Oil Mill Machinery Co., The, 
Piqua, Ohio 

*Hochman Plastics Machinery Corp., 
Newark 2, N. J. 

be op Machinery Co., Elizabeth, a 

*Karlton Machinery Corp., Chica, ; 

i ey Machinery Corp., Buffalo 17, 


*Lawton, C. A., Co., The, De Pere, Wis. 
Lempco Industrial, Inc., Bedford, Ohio 
Lodge & Shipley Co., The, Gincinnati 

25, Ohio 
*Logan Hydraulics, Inc., heonge 2. Til. 
*M & N Modern Hydraulic ss Co., 
Inc., Clifton, N. J. 
Miller Van Winkle Co., Paterson, N. J. 
Plastic Laminating Corp., Vauxhall, 


N. J. 

Relishes Rubber & Plastic Machinery 
Co., Inc., N. Bergen, N. J. 

aber 2a, pres Works, Rochester 


*Shaw, Francis, & Co., Ltd., Manchester 
11, England 
Sheridan-Gray, Inc., Torrance, Calif. 
Siempelkamp, G., & Co., Krefeld, West 


Germany 
Sta-Warm Electric Co., Ravenna, Ohio 
Symons, Ralph B., Associates, Inc., 
Tiverton, R. I. 
*Taccone Corp., North East, Pa. 
*Thermel, Inc., Franklin Park, Ill. 
Verduin, John, Machine Corp., Paterson 
N 


4,N. J. 
Willson Camera Co., Havertown, Pa. 
*Wood, R. D., Co., Philadelphia 5, Pa. 


PLATES FOR COMPRESSION 
MOLDING 


Albert, P. E., & Son., Trenton 5, N. J. 
Atlantic Mfg. Co., Philadelphia 22, Pa. 
Baldwin-Lima-Hamilton Corp., Indus- 

trial Equipment Div., Philadelphia 


42, Pa. 
Birdsboro Steel Foundry & Machine 
Co., Birdsboro, Pa. 
—— Hydraulic Press Co., Clifton, 


Fabrite Metals Corp., Brooklyn, N. Y. 
*Erench Oil Mill Machinery Co., The, 
Piqua, Ohio 


Newark 2, N. J. 
*Johnson Machinery Co., Elizabeth, N. J. 
Payne Tool & Engineering Co., The, 
Springfield, Ohio 
*Taccone Corp., North East, Pa. 


POLISHING MACHINES 


Boice-Crane Co., Toledo 6, Ohio 
Chicago Pneumatic Tool Co., New 
York 17, N. Y. 
Clair Mfg. Co., Inc., Olean, N. Y. 
— Electric Co., Inc., Bethel, 
nn. 


Kramer, H. W., Co., Inc., Richmond 
Hill 18, N. Y. 
*Lupoline Automatic Polishing Equip- 
ment Corp., Bronx 70, N. Y. 
*Mico Instrument Co,, Cambridge 38, 
Mass. 
Ransohoff Co., Hamilton, Ohio 
Sommer & Maca Glass Machinery Co., 
Chicago 50, Ill. 
*Waldron-Hartig Div., Midland-Ross 
Corp., New Brunswick, N. J. 
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MACHINERY AND EQUIPMENT 


POLYETHYLENE TREATERS FOR 
PRINTING 


ony Electronics Corp., North Branch, 


N. J. 
Al- Be Industries, South Gate, Calif. 
*Essex Plastic Machinery Co., Inc., 
Beverly, Mass. 
Industrial Plastics, Ltd., London W.2, 


Engla 
*Kauter U. S. Sales Co., Inc., Flushing 
54, 


Misbolla Infra-Red Co., Inc., The, 
Cleveland 4, Ohio 
*Modern Plastic Machinery Corp., Clif- 
ton, N. J. 
ae ruapeets Corp., New York 16, 


aah Equipment Corp, Film Div., 
Chicago, Ill. 
Reeve Electronics, Inc., Chicago 6, Ill. 
*Waldron-Hartig ~ Div., Midland-Ross 
Corp., New Brunswick, N. J. 


POSTFORMING MACHINES 


*Tronomatic Machine Mfg. Corp., New 
ork 54, N. Y 


POWER UNITS, HYDRAULIC 


Albert, P. E., & Son, Trenton 5, N. J. 
*Ames Plastic Machinery Corp., Rego 
Park 74, N. Y. 
*B. I. P. Engineering, Ltd., Sutton Cold- 
field, Warwickshire, England 
Baldwin-Lima-Hamilton Corp., Indus- 
trial Equipment Div., Philadelphia 
42, Pa. 
Berthelsen Engineering, Joliet, Ill. 
*Clifton Hydraulic Press Co., Clifton, 


N. J. 

Consolidated Baling Machine Co., 
Brooklyn 15, N. Y. 

Custom Machine & Design, Inc., Akron 

9, Ohio 

*Dake Corp.. Grand Haven, Mich. 

*Danly Machine Specialties, Inc., Chi- 
cago 51, Il. 

*Dusenbery, John, Co., Inc., Verona, 

] 


*Erie Engine & Mfg. Co., Erie, Pa. 
*French Oil Mill Machinery Co., The, 
Piqua, Ohio 
GPE Controls, Inc., Chicago 11, Il. 
*Goulding Mfg. Co., Saginaw, Mich. 
Hannifin Co., Div. of Parker-Hannifin 
Corp., Des Plaines, Ill. 
Hull-Standard Corp.., Hatboro, Pa. 
*Hydraulic Press Mfg. Co., The, A Div. 
of Koehring Co., Mount Gile ad, Ohio 
* Johnson Machinery Co., Elizabe * N. J. 
Kabar Mfg. Corp., Roosevelt. N. 


—— Machinery Corp., Chicano 11,. 


*M & N Modern Hydraulic Press Co., 

Inc., Clifton, N. J. 

Oilgear Co.. The, Milwaukee 4, Wis. 

Racine Hydraulics & Machinery, Inc., 
Racine, Wis. 

Rodgers Hydraulic, Inc., Minneapolis 
26, Minn. 

Sheridan-Gray, Inc., Torrance, Calif. 

Siempelkamp, G., & Co., Krefeld, West 
Germany 


*Wood, R. D., Co., Philadelphia 5, Pa. 


PREFORMERS 
A. Fibrous Glass 
B. Other Fibrous Materials 
C. Granular or Powder Materials 
*Aust & Schiittler u. Co., Dusseldorf, 
West Germany (A) 
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*B. I. P. Engineering, Ltd., Sutton Cold- 

field, Warwickshire, England (A, C) 
Baldwin-Lima-Hamilton rp., Indus 

trial Equipment Div., Philadelphia 

) 


, Pa. ( 
*Bonnot Co., The, Canton, Ohio (A, B, C) 
Bradley & Turton, Ltd., Kidderminster, 
England (C) 
Brenner, I. G., Co., Newark, Ohio (A) 
Colton, Arthur, Co., Div. of Snyder 


Corp., Detroit 7, Mich. (C) 
Daniels, T. H. & J., Ltd., Stroud, Glou- 
cestershire, England (C) 


*Erie Engine & Mfg. Co., Erie, Pa. (A) 
*Fernholtz Machinery Co., Los Angeles 
46, Calif. (C) 
Finn & Fram, Inc., Sunland, Calif. (A) 
Haller, Inc., Northville, Mich. (C) 
*Hochman Plastics Machinery bs 
Newark 2, N. J. 
*Lawton, C _ Co., The, De Pe “re, Wis. 
(A) 
*Logan Hydraulics, Inc., Chicago 30, il 
(B, C) 
Miller Van Winkle Co., Paterson 2 
N 


J (C) 
*Omni Products Corp., New York 16, 
Y 


N. Y. (A) 
*Stokes, F. J., Corp., Philadelphia 20, 
Penna. (C) 
Symons, Ralph\ B., Associates, Inc., 
Tiverton, R. [. (A, B, C) 
Turner Machine Co., Inc., Danbury, 
Conr. (A, B 


PKEPLASTICATING UNITS 


*Battenfeld Maschinenfabriken GmbH, 
Meinerzhagen/Westf., W. Germany 
*Bonnot, Co., The, Canton 2, Ohio 
Buss, Ltd., Basle, Switzerland 
Crown Machine & Tool Co., Fort 
Worth 7, Texas 
*Farrel-Birmingham Co., Inc., Ansonia, 
Conn. 
*Hydraulic Press Mfg. Co., The, A Div. 
of Koehring Co., Mount Gilead, Ohio 
Industrial Plastics, Ltd., London W.1, 
England 
*Johnson Machinery Co., Elizabeth N. J. 
Machine Factory & Foundry Ltd., Net- 
stal, Netstal, Switzerland 
Melt Extractor Mfg. Corp., New York 


67, N. Y. 
*Moslo Machinery Co., Cleveland 15, 


Ohio 
Wie Rubber Machinery Co., Akron 
; io 
*Omni Products Corp., New York, N. Y 
Peco Machinery Sales (Westminster), 
; Ltd., London S.W.1, England 
Radio Heaters, Ltd., Wokingham, 
Berks, England 
*Rainville Co., Inc., The, Garden City, 
N. Y. 
*Triulzi, A. Off., s.a.s. Milan, Italy 
*Watson-Stillman Press Div., Farrel- 
Birmingham Co., Inc., Rochester 10, 
N. Y. 


PRESS POLISHING MACHINES 


*Bolling, Stewart, & Co., Inc., Cleve- 
land 27, Ohio 
ae 2s Hydraulic Press Co., Clifton, 


Erie Engine & Mfg. Co., Erie, Pa. 

*French Oil Mill Machinery Co., The, 
Piqua, Ohio 

* Hochman Plastics Machinery Corp., 
Newark 2, N 

*K: — Mz achinery Corp., Chicago 11, 
I 


Siempelkamp, G., & Co., Krefeld, West 


Germany 
*Taccone Corp., North East, Pa. 


PRESSES 
(See Specific Types, e.g. Compression) 


*Acromark Co., The, Elizabeth, N. J. (D) 
*Apex Machine Co., College Point 56, 


Dependable Compressor & Machine 
C) 

Dixon, T. H., & Co., Ltd., Letchworth, 
(A 

Dornbusch & Co., Krefeld, West Ger- 
* Essex Plastic Machinery Co., Inc., Bev- 
*Faeco Machine Co., Inc., 
me P A) 

G & § Label Corp., New York 1, N. Y, 
©) 

General Engineering Co.. Radcliffe, 
General Research & Supply Co., Grand 
C) 

*Hamac-Hansella-Sapal Vertriebs GmbH, 
Hamilton Tool Co., The, Hamilton, Ohio 


Heinrich ao Corp., New York 
ay 


Industrial Marking Equipment Co., 
Inta Roto Machine Co., Richmond 3, 


International Eastern Co., New York 1, 


N. Y. (B, D) 
Kautex-U. S. Sales Co., Inc., Flushing wl 
54, N. Y. ; C) : 
*Kingsley Machine Co., Hollywood 38, 4 
Calif (D) 


Lawson Printing Machine Co., St. Louis 
8, Mo. (C 
Lee Machinery Corp., New York 10, 
(A) 
*L —_ Machine Works, Inc., Paterson 
*L Pte Machine Co., Inc., Paterson 4, 
Markem Machine Co., Keene, N. H. 
Miehle Co., The, Div. of Miehle-Goss- 
Modern Engraving & Machine Co. 


Monkley Corp., Worcester 8, Mass. (A) 
Meese. Kenne th J., & Co., Chicago oa 


*Olsenmark Corp., New York, N. Y. (D) 
*Omni Products Corp., New York 16, 
N. Y 


: (A, D) 
Paper Converting Machine Co., Green q 
Bay, Wis. ( 
Potdevin Machine Co., Teterboro, N. i 
(A 
*Rainville Co., Inc., The, Garden City, 4 
(C) 


*Reifenhauser Plastics Machinery Co., 


PRINTING PRESSES 


Flexographic 
Offset ae 


Screen Process 


ONS > 


Miscellaneous 


wg 


N. Y. (A, B, D) 
*Black-Clawson Co., The, Dilts Div., 

Fulton, N. Y. (A, D) ae 
*Conapac Corp., New York 3, N. Y. (A) $ 


*Cosom Engineering Corp., Minneapolis 


16, Minn. 


‘ (D) 
Defiance Machine & Tool Co., St. Louis 


10, Mo. (D) 


s 


0., Inc., New York 11, N. Y. 
Herts, England ) | 
many 


erly, Mass. (A) 
Paterson, 


Lancs., England ) j 
Rapids 3, Mich. : 
Dusseldorf, West Germany (A) 

(A, B, D) 


11, N. Y., U. S. Rep. for Reifenhauser 
Plastics Machinery Corp. (A) 


Inc., Brooklyn 8, N. Y. (A) 
Va. (A, D) 


N. Y. 
4,N. J. (A, D) 


N. J. (A, D) 





(A, B, C) 
Dexter, Inc., Chicago 8, Ill. (B,D) 
Hillside, N. J. (Aj 





Troisdorf, Bez-Koln, West Germany 


Repro Design & Equipment Co., Inc., 


Linden, N. J. (A) ae 


Rutherford Machinery Co., Div. of Sun 


Chemical Corp., Rutherford, N. J. (B) 


Stagecn. Alexander J., Co., The, Fonda, 
a. 


Skytine Industries, Titusville, Pa. ’ (B) 









“> 
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Swan Machine Co., New York 1, N. Y. 


(A) 

Thomson-National Press Co., Franklin, 
Mass. A, D) 
Toko Machine Industry Co., Ltd., 
Tokyo, Japan (A, B, D) 


*Waldron-Hartig Div., Midland-Ross 


Corp., New Brunswick, N. J. (A) 

Web Controls Corp., W. Englewood, 

N. ) 

Weber Marking Systems, Inc., * 
Prospect, Ill. ) 

Weiss, Albert,  wamenee Co., Inc., Brook- 

lyn 32, N. (A) 

1 W. » ahead RS Converting Machinery 
Corp., Detroit 28, Mich. (A 


PROPORTIONING, METERING, 
AND DISPENSING SYSTEMS 


Cleveland 9, Ohio 
The, Cuya- 


Airmatic Valve, Inc., 
*Akron Presform Mold Co., 
hoga Falls, Ohio 
*xAutomatic Process Control, Union, N. J. 
B. B. Chemical Co., Cambridge 39, 


Mass. 

Baldwin-Lima-Hamilton Corp., Indus- 
i Equipment Div., Philadelphia 
42, Pa 

*Binks Mig. Co., Chicago 12, Ill. 

Buss, Ltd., Basle, Switzerland 

*Davco Corp., The, Dayton, Ohio 

Delsen Corp., Glendale 4, Calif. 

Eco Engineering Co., Newark 1, N J. 

*Exact Weight Scale Co., Columbus 15, 


Ohio 
GPE Controls, Inc., Chicago 11, II. 
Gump, B. F., Co., Chicago 50 50, Il. 
Gusmer, A., Inc., Woodbridge, N. }. 
*Hardman, H. V., Co., Inc., Belleville 9, 


N, J. 
*Hull Eas, Hatboro, Pa. 
Jennings Engineering Co., Philadelphia 
, Pa. 
Magnolia Plastics, Inc., Chamblee, Ga. 
Mateer, G. Diehl, Co., Wayne, Pa. 
Mercury Molding Machinery, Inc., 
Yonkers, N. Y 
Mercury Industries, Inc., 


N. J. 
*Mitchell Specialty Div., Novo Industrial 
Corp., Philadelphia 36, Pa. 
ae Plastic Corp., Los Angeles 38, 


Richardson Scale Co., Clifton, N. J. 
*Specialty Products Co., Jersey City, N. J. 
it 5 & Tiernan, Inc., Belleville 9 


Welshiog. & Control Components, Inc., 
Hatboro, Pa. 
Weiss, Albert, 
Brooklyn 32, 
| — Gabriel: Co., Inc., Freeport, 


; Zenith Products Co., W. 
; Mass 


Hillsdale, 





Machine Co., Ince., 
N. 
Newton 65, 


PULVERIZING MACHINES 


*Abbé, Paul O., Inc., Little Falls, N. J. 
American Pulverizer Co., St. Louis 10, 


0. 
Condux-Werk, Herbert A. Merges, 
K.G., Wolfgang/Hanau, West Ger- 


many 
Custom pontine & Design, Inc., 
Daffin Mfg. Co., Lancaster, Pa. 


*Entoleter, Inc., Sub. of American Mfg. 
Co., Inc., New Haven, Conn. 


Akron 


| Fellner & "Ziegler GmbH, Frankfurt/ 
| Main, West Germany 

. *F ernholtz Machinery Co., Los Angeles 

} 46, Calif. 


‘fire _—— ry Corp., Brooklyn 15, 





® Indicates Advertiser 





*Hochman Plastics Machinery Corp., 
Newark 2, N. J. 
Industrial Plastics, Ltd., London W.1, 


England 
* Johnson Machinery Co., 


Elizabeth, N. J. 
Miller, Franklin P., 


& Son, East Orange 
16, N. J. 

Munson Mill Machinery Co., Utica 1, 

Patterson Foundry & Machinery Co., 
The, East Liverpool, Ohio 

Pulva Corp., Perth Amboy, N. J 

Pulverizing Machinery Div., 
Disintegrating Co., Inc., 


’ Metals 
Summit, 


N. J. 
*Rainville Co., Inc., 
N. Y. 
Ross, Charles, 
N.Y 


The, Garden City, 
& Son Co., Brooklyn 5, 


iN. . 
Sturtevant Mill Co., Boston 22, Mass. 


*Werer & Pfleiderer, Stuttgart, West 
Germany 
PUMPS 
A. Coolant 
B. Hydraulic 


C. Vacuum 


athe Pogincaring Co., New York ee 
Allis Che ilmers Mfg. Co., Milwaukee 1, 
Wis. A, B, C) 
American Instrument Co., Inc., Silver 
Spring, Md. ” (A, C) 

* Application Engineering Corp., Frank- 
lin Park, A 
Baldwin-Lima-Hamilton Corp., Indus- 


trial Equipment Div., Philadelphia 
42, Pa. 
Berthelsen Engineering, Joliet, Ill. 
Bradley & Turton, Ltd. Kidderminster, 
England (B) 
Calmic Engineering Co., Ltd., Crewe, 
England C) 
Central Scientific Co., Chicago, Ill. (C) 
Chicago Pneumatic Tool Co., New Yo 
17, N. Y. (C) 
*Consolidated Vacuum Corp., Rochester 
8, N. Y. 


4 


*Covema s.r.L, Milan, Italy (B) 
Poem J. P., Mfg. Co., Pittsburgh 1, 
(C) 

*Duscnbery John, Co., Inc., Verona, 
N. J. (B) 
Edwards High Vacuum,. Inc., Niagara 


Falls, N. Y. (C) 


*Elmes Engineering Div., American 
Steel Foundries, Cincinnati 29, Ohio 

(B) 

*Farrel-Birmingham Co., Inc., Ansonia, 
Conn. (B) 
*Fernholtz Machinery Co., Los Angeles 
46, Calif. (A, B) 
*First Machinery Corp., Brooklyn 15, 
N. Y. (C) 


Fisher Scientific Co., Pittsburgh, Pa. (C) 
*French Oil Mill Machinery Co., The. 


Piqua, Ohio (B) 
High Vacuum Equipment Corp., Hing- 
ham, Mass. (C) 
*Hochman Plastics Machinery Corp.., 


Newark 2, N. J. (A, B, C) 
* Hydraulic Press Mfg. Co., The, A Div. 
of Koehring Co., Mount Gilead, Ohio 


(B) 

*xJohnson Machinery Co., Elizabeth, 
N. ' (B) 
Kraiss! Co., Inc., The, Hackensack, N. ]. 
A, B, C) 

Leiman Bros., Inc., Newark 1, N: J. (C) 
Lincoln Engineering Co., St. Louis 20, 


Mo. (B) 
Machine Factory & Foundry Ltd., Net- 
stal, Netstal, Switzerland (B) 


Manton-Gaulin Mfg. Co., Inc., Everett 


49, Mass. (A, B) 
Mercury Molding Machinery, Inc., 
Yonkers, N. Y. 
*NRC Equipment Corp., 


Newton 61, 
Mass. (C) 


































Nash Engineering Co., The, S. Nor- 

walk, Conn. C) 
Nureco, Inc., Cranston 10, R. L. C) 
Oilgear Co., The, Milwaukee 4, Wis. B) 
Pennsylvania Pump & Compressor Co., 

Easton, Pa, A, C} 
Quincy Compressor Co., Quincy, Ill. (C) 
Racine Hydraulics & Machinery, Inc., 

Racine, Wis. (B) 
— Electric Mfg. Co., W. — 
A) 
Philadelphia 20, 
(C) 


N. J. 
*Stokes, F. J., Corp., 
a Ralph B., Associates, Inc., Tiv- 
erton, R. I. B) 
*Triulzi, A. Off., s.a.s. Milan, Ttaly B) 
Wallace & Tiernan, Inc., Belleville 9, 
B) 


N, J. 
*Werner & Pfleiderer, Stuttgart, West 
Germany (B) 
Worthington Corp., Harrison, N. J. 
(B, C) 


PUNCH PRESSES 


Allen, Alva, Industries, Clinton, Mo. 
Baldwin-Lima-Hamilton Corp., Indus- 
ce Div., Philadelphia 
‘a 
Bliss, E. W., Co., Canton 10, Ohio 
Clearing Div. of U. S. Industries, Inc., 
Chicago 38, Il. 
Cooper, D. C., Co., Chicago 5, Tl. 
*Danly Machine Specialties, Inc., 
cago 51, Ill. 
Duplicon Co., Inc., Westboro, Mass. 
Emhart Mfg. Co., Hudson, N. Y. 
Emhart Mfg. Co., Portland Div., Port- 
land, Conn. 
Famco Machine Co., Kenosha, Wis. 
Lempco Industrial, Inc., Bedford, Ohio 
Ports Plastics & Fibre Co., Milwaukee 
3, Wis. 
Producto Machine Co., The, Bridgeport, 


nn, 
Sherman Rubber Co., Div. of Botwinik 
Bros. of Mass., Inc., Worcester, Mass. 
*Triulzi, A. Off., s.a.s. Milan, Italy 
Verson Allsteel Press Co., Chicago 19, 


., Moline, TH. 


Chi- 


*Williams-White & Co 


PYROMETERS 
(See Instruments, p. 1222) 


ROLL LEAF AND HOT STAMPING 

PRESSES 

ae Gould Co., Inc., Oceanside, 
N. Y. 

*Acromark, Co., The, Elizabeth 4, N. J. 

* Admiral C oated Products, Inc., Hacken- 


sack, N. J. 
* Apex Machine Co., College Point 56, 
N. Y. 


*Danly Machine Chi- 


cago 51, I 
Defiance Machine & Tool Co., St. Louis 
New York 1, 


10, Mo 
G & S Label Corp., 
*Gane Bros. & Lane, Inc., Chica 4, f 
Griffin, egg Hayes, Walsh, Inc., 
New York 10, ¥ 
Industrial Fn bags Equipment Co., 
Inc., Brooklyn 8, N. Y. 
*Kingsley Machine Co., Hollywood 38, 
*M & 'N = Seog Hydraulic Press Co., 
Inc., Clifton, N 
Markem Machine Co. Keene, N. H 
ro James H., & Co., Pittsburgh 
13,.P 


* Olsenmark Corp., New York 13, N. 
— Products Corp., New York 16. 
LA 


Specialties, Inc., 
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*Peerless Roll Leaf Co., Union City, 
N 


* | 
ae. Steel Stamps, Inc., New York 
Y 


13, N. Y. 
Superior Roll Leaf Manufacturers, Inc., 
oboken, > 
Swan Machine Co., New York 1, N. Y. 
*Swift, M., & Sons, Inc., Hartford 1, 
Thomson-National Press Co., Franklin, 
Mass. 
Timadco, Inc., Mineola, N. Y. 
*Weber Hot Stamping Equipment Co., 
Chicago 13, Ill. 


ROLLS 


A. Calendering and Compounding 
B. Embossing 
C. Printing 


*Ackerman Gould Co., Inc., Oceanside, 
N. Y B) 


i We ( 
*Acromark Co., The, Elizabeth 4, N. J. 


(C) 

*Adamson United Co., Akron 4, Ohio 

(A) 

Allis-Chalmers Mfg. Co., Milwaukee | 
Wis. 

American Engraving & Machine Co., 

Kenilworth, N. J. (B, C) 

* Apex Machine Co., College Point 56, 

N. Y. (B, C) 


Bethlehem Steel Co., Bethlehem, Pa. (A) 
* Bolling, Stewart, & Co., Inc., Cleveland 
27, Ohio (A) 
Butterworth, H. W., & Sons Co., Div 
of Van Norman Industries, Inc., 
Bethayres, Pa. (B, C) 
Continental Machinery Co., Inc., New 
York 7, N. Y (A) 
*Cylinder Mfg. Co., Hawthorne, N. ] 


(A) 

Defiance Machine & Tool Co., St. Louis 
10, Mo (B, C) 
Dombusch & Co., Krefeld, West Ger- 
man} (B) 
nines Giddens Co., Inc., Paterson, N. J 
C) 

*Farrel-Birmingham Co., Inc., Ansonia, 
Conn. (A) 

G & S Label Corp., New York 1, N. Y 
(B, C) 

* Hochman Plastics Machinery Corp., 
Newark 2, ! (A, B) 
Hunt, Rodney, Machine Co., Orange, 
Mass. (A) 
Industrial Ma ~ ye Equipment Co., 
Inc., Brooklyn 8, Y (C) 
Inta Roto Machine — Richmond 3, 
Va. (C) 
International Engraving Corp., Cedar 
Grove, aS (A, B, C) 
*Johnson Machinery Co., Elizabeth, N. ] 
(A) 

*Kleinewefers, Joh., Séhne, Krefeld, 
West Germany (A, B) 
*Lembo Machine Works, Inc., Paterson 


4,N. J. (B, C) 
*Lynch Corp., Plastic Machinery Div 
(Formerly Robbins Plastic Machinery 


Corp.), Elkhart, Ind. (B) 
Miller, Franklin P., & Son, East Orange 
16, N. J. (A) 
*Pamarco, Inc., Roselle, N. J. (A, B, C) 
Perkins, B. F., & Son, Inc., Holyoke 
Mass. (B) 
Proctor & Schwartz, Inc., Philadelphia 
20, Pa. (A) 


* Progressive Machine Co., Inc., Paterson 
4,.N 


Ap ? (B) 
*Roehlen Engraving Works, Rochester 
2, N. Y. (B) 

. Shannon, Alexander J., Co., The, Fonda, 
N. Y. (B, C) 
*Shaw, Francis, & Co., Ltd., Manchester 
11, England (A) 
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Swan Machine Co., New York 1, N. Y. 


(A, B, C) 
Toko Machine Industry Co., Ltd., 
Tokyo, Japan (A, B, C) 
Tower Iron Works, Inc., Providence 1, 
R. 1. (A) 
Tyer Rubber Co., Andover, —_ 
B, C,) 
Union Tool Corp., The, Wareaw, Ind. 
(A) 
Van Vlaanderen Machine Co., Paterson, 
N. J. (A, B) 
Verduin, John, Machine Corp., Paterson 
Pe A, B, C) 
Wolverine Paper Converting Machinery 
Corp., Detroit 28, Mich. (C) 


ROTARY FINISHING MACHINES 
*Binks Mfg. Co., Chicago 12, Ill 


Buss Machine Works, Inc., Holland, 
Mich. 

Dornbusch & Co., Krefeld, West Ger- 
many 


*Falls Engineering & Machine Co., The, 
Cuyahoga Falls, Ohio 
Kramer, H. W., Co., Inc 

Hill 18, N. Y 
mits arty Machine Co., Inc., 


Richmond 
Paterson 4, 


N: J. 
L od Chemical Co 
brator Corp., York, 
Morse Mfg. Co. Inc., 
*Nash, J. M., Co., Inc., 
Ransohoff Co., 


., Sub. of Wheela- 


E. Syracuse, N, Y. 
Oshkosh, Wis. 
Hamilton, Ohio 


ROTATIONAL CASTING AND 
MOLDING MACHINES 


Aetna-Standard Div., Blaw-Knox Co., 
Akron 9, Ohio 
*Akron Presform Mold Co., The, 
hoga Falls, Ohio 
Blaw-Knox Co., Pittsburgh 22, Pa 
*Blue, E. B., Co., S. eon. Conn. 
Contine tal Mi: achinery Co., Inc., New 
York 7 om 
*Hale & Kullgren, Inc., Akron, Ohio 
Mercury Molding Machinery, Inc., 
Yonkers, N. Y 


Cuya- 


SCALES 


(See Instruments, p 


1222) 


SCREENING, SEPARATING, AND 
SIFTING MACHINES 


Allis-Chalmers Mfg. Co., Milwaukee 1, 
is. 


Carpco Mfg., Inc., Jacksonville 6, Fla. 


Colton, Arthur, Co., Div. of Snyder 
Corp., Detroit 7, Mich 

Condux-Werk, Herbert A. Merges, 
K.G., Wolfgang/Hanau, West Ger- 


many 
Day, J. H., Co., The, Div. of The 
Cleveland Automatic Machine Co., 
Cincinnati 12, Ohio 
sees Inc., Sub. of American Mfg 
Co., Inc., New Haven, Conn. 
Fellner Ziegler GmbH, Frankfurt/ 
Main, West Germany 
*Fernholtz Machinery Co., 
46, Calif. 
* First Machinery 
N. 


Los Angeles 


Corp., Brooklyn 15, 


*Foremost Machine Builders, Inc., Liv- 
ingston, N. J. 
Gump, B. F., Co., 
Industrial Plastics, Ltd., 


Chicago 50, Il. 
London W.1, 


England 
*Lupoline Automatic mais Equip- 
ment , Bronx 70, N. 


Munson Mill M: ichinery Co, 
N. Y. 


"Utica l, 






Novo Div., Novo Industrial Corp., Chi- 
cago 28, Ill. 
Patterson Foundry and Machine Co., 
The, E. Liverpool, Ohio 
Pyramid Screen Corp., Brookline 46, 
Mass. 
Rampe Mfg. Co., Cleveland 10, Ohio 
*Sherwatt Equipment & Mfg. Co., Inc., 
New York 7, N. 
Simon-Carter Co., 
Minn. 
Sprout, 
Pa. 
Sturtevant Mill Co., Boston 22, Mass, 
Syntron Co., Homer City, Pa. 
*Werner & Pfleiderer, Stuttgart, West 
Germany 


“Minneapolis 18, 


Waldron & Co., Inc., Muncy, 


SHEET FABRICATING MACHINES 


*Air-O-Flow Industries, Inc., Div. of 
a, Industries, Inc., New York 


13, 
* Battenfe id ‘Maschinenfabriken GmbH, 
oon amen te hades West Ger- 


Beck. a Machine Corp., King of 


Prussia, Pa 
Blaw-Knox Co., Pittsburgh 22, Pa. 
Borkland Laboratories, Marion, Ind. 


*Comet Industries, Inc., Franklin Park, 


Il. 
*Conapac Corp., New York 3, N. Y. 
*D & R Plastic Welders, Inc., Hazard- 


ville, Conn. 
Embhart Mfg. Co., Hudson, N. Y. 
*Falls Engineering & Machine Co., The, 
Cuyahoga Falls, Ohio 
Famco Machine Co., Kenosha, Wis. 
Industrial Plastics, Ltd., London W.1, 
England 
*Lynch Corp., Plastic Machinery Div. 
(Formerly Robbins Plastic Machinery 
Corp.), Elkhart, Ind. 

Mereen Johnson Machine Co., 
neapolis 12, Minn. 
*Omni Products Corp., 

N. Y 


Plastic Fabricants, Div. of The Wood- 
man Co., Inc., Decatur, Ga. 


Min- 
New York 16, 


Taber — Corp., N. Tona- 
wanda, N. Y. 

*Tronomatic Machine Mfg. Corp., New 
York 54, 


SHEET FORMING MACHINES 


A. Pressure, Air 

B. Pressure, Mechanical 

C. Vacuum 

D. Combination of Pressure 
and Vacuum 


Abbott Plastic Machine Corp., Chicago 
26, Ill. (A, B, C, D) 
*Acme Machinery & Mfg. Co., Inc., 
Yonkers, N. Y. (C) 

* Air-O-Flow ~ are acne ag Div. of 


—— Industries, New Y 
13, N. Y. “A, B, C, D) 
mies - i Vac-Machine Corp., Rochester 17, 
Y. , &, 


pre... Vac Co., Div. of National Cleve- 
land Corp., Bridgeport 6, Pree 


B, C, D) 
Baumann, Franz, & Co., Zurich L 
Switzerland (A, D) 
Blaw-Knox Co., Pittsburgh 22, Pg 
(A, B, C, D) 
Borkland Laboratories, Marion, Ind. 
( , C, D) 
Brown Machine Co., Beaverton, Mies 
*Comet Industries, Inc., Franklin ie 
Il. (A, B, C, D 
*Conapac Corp., New York 3, N. Y. 
(C, D) 


(For complete addresses, see Alphabetical Index, p. 1323) 

















#Covema s.r.l., Milan, Italy 
(A, B, C, D) 


Daniels, T. H. & j., Ltd., Stroud 
Gloucestershire, England (C, D) 
*#Danly Machine Specialties, Inc., Chi- 
eago 51, fil. (B) 
Doig oom, Inc., Long Island City 
(A, B, D) 

a, Mesa. Co., Sun Valley, Calif. 
(C) 


Embhart Mfg. Co., Portland Div., Port- 

land, Conn. A) 

Erdco Engineering Corp., Addison, - 
(Cc, D 


Erinac Equipment Corp., Ne ~w York 12, 
N. ¥ (A 


C, D) 

Falge Engineering Corp., Be thesda 14, 
Md. (A, B, D) 
#Hochman Plastics Machinery Corp., 
Newark 2, N. J. (A, C, D) 


Zurich, Switzer- 
a (A, C, D) 
Industrial Plastics, Ltd., London W.1, 
England (C) 

J] M C Co., Newark 5, N. J. (A, B) 
*johnson Machinery Co., meus 


Hydro-Chemie, Ltd., 
land 


N. J C) 
Kroll Equipment Co., Chicago 6, 7 

on 
ee tty Machine Co., Inc., Paterson rs 
J (B, D) 
Omni Products Corp., New York 16, 
N. Y. (B, C) 
Pacific Metal Fabricators, Chicago 8, 
Il. (C, D) 
Packaging Industries Ltd., Inc., Mont- 
clair, N. J. (C) 
Plastic Fabricants, Div. of The Wood- 
man Co., Inc., Decatur, Ga (C, D) 

*Plast-O-Craft Corp., Newark, N. J. 
(C, D) 
Precision Products Co., Inc., Paterson, 
J. (C) 
Product Packaging Engineering, Culver 
City, Calif. (C) 
Producto Machine Co., The, Bridgeport 
Conn (A, B, C, D) 
*Rainville Co., Inc., The, Garden Cit, 
N. Y. (A, C, D) 
Sawaya Mfg. Co., Inc., Trinidad, Colo. 
Thermomat Co., Inc., Trenton 8, N. J 
(C) 

*Triulzi, A. Off., s.a.s. Milan, Italy 

(C, D) 
*Tronomatic Machine Mfg. Corp., New 
York 54, N. Y. (A, B, C, D) 
Zack Radiant Heat Co., Passaic, N. ] 
(C) 


SILK SCREENING EQUIPMENT 


Beltran Associates, Inc., 

N. Y 
*Finish Engineering Co., Inc., Erie, Pa 

General Research & Supply Co., Grand 
Rapids 3, Mich. 

Markem Machine Co., Keene, N. H. 

Miskella Infra-Red Co., Inc., The, 
Cleveland 4, Ohio 

Screen-O-Printer Mfg. Co., Adams, 
Mass 

Simon-Carter Co., 
Minn 

Wallace, L. R., 
Calif 

Whitaker, Douglas C., Co., Glendside. 


Pa 


Brooklyn 10 


Minneapolis 18, 


& Co., 


Pasadena 1 


SLITTING MACHINES 
Abbott Plastic Machine Corp., Chicago 
26, Ill 


Al-Be Industries, South Gate, Calif 
*Appleton Machine Co., Doven Div., 
Appleton, Wis. 
Beck, Charles, Machine Corp., King of 
Prussia. Pa. 





%® Indicates Advertiser 


*Black-Clawson, Co., The, Dilts Div., 
Fulton, N. Y. 
Blaw-Knox Co., Pittsburgh 22, Pa. 
Bliss, E. W., Co., Canton 10, Ohio 
Buss Machine Works, Inc., Holland, 
Mich. 
*Cameron Machine Co., Dover, N, J. 
*Chandler Equipment Engineering Co., 
Anaheim, Calif, 
*Comet Industries, Inc., Franklin Park, 
*Conapac Corp., New York 3, N. Y. 
*Cumberland Engineering Co., Inc., 
Providence 1, R. I. 
Dixon, T. H., & Co., Ltd., Letchworth, 
Herts, England 
*Dusenbery, John, Co., Inc., Verona, 
N, J. 
Eastman Machine Co., Buffalo 3, N. Y. 
*Essex Plastic Machinery Co., Inc., 
Beverly, Mass. 

Fecken-Kirfel Maschinenfabrik, Aachen, 
West Germany 
*Foremost Machine 

Livingston, N. J. 
G & S Label Cerp., New York 1, N. Y. 
*G —_ Bros. & Lane, Inc., Chicago 7, 
I 
He one h Equipment Corp., New York 
11, N. Y., U.S. Rep. for Reifenhauser 
Pl oe Machinery Corp. 
Hobbs Mfg. Co., Worcester 5, Mass. 
*Hochman Plastics Machinery Corp., 
Newark 2, N. 
Hofmann & Schwabe K.G. 
West Germany 
Industrial Vibrator & Machinery Co., 
San Francisco, Calif. 
Inta Roto Machine Co., Richmond 3, 
Va. 
Johnstone Engineering & Machine Co., 
Parkesburg, Pa. 
*Judelshon, Oscar I., Inc., New York 12, 
NY 


Builders, Inc., 


Krefeld, 


N. Y. 
*Kleinewefers, Joh., Sohne, Krefeld, 
West Germany 
Lever Mfg. Co., Inc., New York 1, N. Y. 
* Liberty Machine Co., Inc., Paterson 4, 
N. J 
*Lynch Corp., Plastic Machinery Div. 
(Formerly Robbins Plastic Machinery 
Corp.), Elkhart, Ind. 
Maimin, H., Co., Inc., New York, N. Y. 
Mereen Johnson Machine Co., Minne- 
apolis 12, Minn. 
es Metal Fabricators, Chicago 8, 


Paper Converting Machine Co., Green 
Bay, Wis. 
*Reifenhauser Plastics Machinery Co., 
Troisdorf, Bez-Koln, West Germany 
Ruf Machine Co., Inc., New York 28, 


N.Y. 

Shannon, Alexander J., Co., The, 
Fonda, N. Y. 

Skil Corp., Chicago 30, Ill 

Stanford Engineering Co., Salem, om, 

Swan Machine Co., New York 1, 

Turner Tanning M: achinery Co., The. 
Peabody, Mass. 

W & A Machine Co., New York 13, 
N.’Y 


*Waldron-Hartig Div., Midland-Ross 
Corp., New Brunswick, N. J. 


SLITTING AND MANGLING 
MACHINES 


*Appleton Machine Co., 
Appleton, Wis. 
*Cumberland Engineering Co., _ Inc., 
Providence 1, R. I. 
Fecken-Kirfel Maschinenfabrik, Aachen, 
West Germanv 
Monkley Corp., Worcester 8, Mass. 
W & A Machine Co., New York 13, 
N. Y. 


Doven Div., 





MACHINERY AND EQUIPMENT 


SLUSH MOLDING MACHINES 


Blaw-Knox Co., Pittsburgh 22, Pa. 
*Blue, E. B., Co., S. Norwalk, Conn. 
Mercury Molding Machinery, Inc., 
Yonkers, N. Y. 


SPOOLING MACHINES FOR 
EXTRUSIONS 


Al-Be Industries, South Gate, Calif. 
*Chandler Equipment Engineering Co., 
Anaheim, Calif. 
Emery, Vern, Co., Sun Valley, Calif. 
Entwistle Mfg. Corp., Providence 7, 
R. L 
*Essex Plastic Machinery Co., Inc., 
Beverly, Mass 
*Faeco Machine Co., Inc., Paterson, 
NM.’ 5. 
Fischer, Johann, Maschinenbau, Loh- 
mar, Bez., Cologne, West Germany 
*Foster & Allen, Inc., Chatham, N. j. 
General Engineering Co., Radcliffe, 
Lancs., England 
Heinrich Equipment Corp., New York 
1 YT. Rep. for Reifen- 
hauser Plastics Machinery Corp. 
Hobbs Mfg. Co., Worcester 5, Mass. 
J] MC Co,, Newark 5, N. i 
*Kleinewefers, Joh., Séhne, Krefeld, 
West Germany 
*Litzler, C. A., Co., Inc., Cleveland 9, 
Ohio 
*Lynch Corp., Plastic Machinery Div. 
(Formerly Robbins Plastic Machinery 
Corp.), Elkhart, Ind. 
*Modern Plastic Machinery Corp., 
Clifton, N. J. 
*National Rubber Machinery Co., Akron 
8, Ohio 
*Omni Products Corp., New York 16, 
N 


* Progressive Machine Co., Inc., Paterson 
4 


Se 
*Reifenhauser Plastics Machinery Co., 
Troisdorf, Bez-Koln, West Germany 
a Machine Co., Inc., New York 28, 
y 
Web Controls Corp., W. Englewood, 
me F 


SPRAY PAINTERS, AUTOMATIC 


*Akron Presform Mold Co.,_ The, 
Cuyahoga Falls, Ohio 

*Binks Mfg. aon Chicago 12, Il. 

Clair Mfg. Co 'Inc., Olean, N. Y. 

*Conforming Matrix Corp., Toledo 2, 


hio 
DeVilbiss Co., The, Toledo 1, Ohio 
Electric Trading Co., New York 13, 
N. Y. 
*Finish Engineering Co., Inc., Erie, Pa. 
Mercury Molding Machinery, Inc., 
Yonkers, N. Y. 
*Sepanski & Associates, Grand Rapids 
5, Mich. 
Whitaker, Douglas C., Co., Glenside, 
Pa. 


SPRAYUP EQUIPMENT FOR 
REINFORCED PLASTICS 


A. Complete Systems 
B. Glass Breakers (Choppers) 
C. Resin Guns 


*Aust & Schiittler u. Co., Dusseldorf, 
West Germany (A, B, C) 

* Binks Mfg. &. Chicago 12, i. (C) 
Brenner, I. Co., Newark, Ohio (B) 
DeVilbiss ae "The, Toledo ¢ Ohio (C) 
Fiberlay, Inc., Seattle 9, Wash. (A) 
Hupp Engineering Associates, Sarasota, 
Fla. (A, B, C) 


’ 
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MACHINERY AND EQUIPMENT 


*Mitchell Specialty Div., Novo Indus- 
trial Co: Philadelphia 36, Pa. (C) 
Paasche Airbrush Co., Chicago, il. (Cc) 
*Peterson Products, Belmont, Calif. 
(A, B, C) 
Peterson Spra Inc., 
Mateo, Calif. (A, B, C) 
Rand Development Corp., Cleveland 


Gun Co., 


10, Ohio 
Sawaya Mfg. Co., , Trinidad, Colo. 
(A, B, C) 
*SealZit Co., of America, Riverside, 


Calif. (A, B, C) 
*Tri-Kris Co., Lansdale, Pa. (C) 


SQUARING SHEARS 


Famco Machine Co., Kenosha, Wis. 
Hobbs Mfg. Co., Worcester 5, Mass. 
*Lynch Corp., Plastic Machinery Div. 

(Formerly Robbins Plastic Machinery 
Corp.), Elkhart, Ind. 
Niagara Machine & Tool 
Buffalo 11, N. Y. 
Sherman Rubber Co., Div. of Botwinik 
Bros. of Mass., Inc., Worcester, Mass. 
Simonds Saw & Steel Co., Fitchburg, 


Mass. 
Spadone anne Co., Inc., S. Nor- 
Greensboro, 


Works, 


walk, Conn. 
Wysong & Miles 
N. 


Co., 


STATIC ELIMINATORS 


Carbert Mfg. Co., Inc., Cambridge 39, 
Mass. 
®Essex Plastic Machinery Co., Inc., 


Beverly, Mass. 
Herbert Products, Inc., 


N. Y. 
Portland Co., The, Portland, Maine 
*Simco Co., The, Lansdale, Pa. 
Cleveland 13, Ohio 


Woodhaven 21, 


*Statikil, Inc., 


Sticht, Herman H., Co., Inc., New 
York 7 Y 

United Sot Radium Corp., Morris- 
town, N. J. 


TABLES, ELEVATING 


*Adamson United Co., Akron 4, Ohio 
*Bolling, Stewart, & Co., Inc. Cleve- 
land 27, Ohio 
— Hydraulic Press Co., Clifton, 

es 
wand Engineering Co., Chicago 24, 
Erie, Pa. 


Inc., Ansonia, 


*Erie Engine & Mfg. Co., 
*Farrel-Birmingham Co., 


Conn. 
*French Oi! Mill Machinery Co., 


The, 
Piqua, Ohio 
Hamilton Tool Co., The, Hamilton, 
Ohio 
Iddon Brothers Ltd., Leyland, Lanéa- 
shire. England 
Lewis-Shepard Products, Inc., Water- 
town 72, Mass. 
Mercury Industries, Inc., Hillsdale, 
7 
*Taccone Corp., North East, Pa. 
TAKE-OFF EQUIPMENT 
* Acme Co., Ine., 


Machinery & Mfg. 
Yonkers, N. Y. 
*Adamson United Co., Akron 4, Ohio 
Al-Be Industries, South Gate, Calif. 
* Associated Equipment Corp., Bellevue, 
Wash. 
*Battenfeld Maschinenfabriken GmbH, 
Meinerzhagen/Westf., W. Germany 
Blue M Electric Co., Blue Island, Il. 
Brown Machine Co., Beaverton, Mich. 
*Chandler Equipment Engineering Co., 
Anaheim, Calif. 
Continental Machine sry Co., 
York 7, N. Y. 
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*Covema s.r.],, Milan, Italy 

*Davis-Standard Div., Franklin Re- 
search & Development Corp., Mystic, 
Conn. 

wis nbery, John, Co., 


Inc., Verona, 


stem ‘Frank W., & Co., Somerville, 
N. J. 

Entwistle Mfg. Corp., Providence 7, 
R. L. 

*Essex Plastic Machinery Co., 


Beverly, Mass. 
*Faeco Machine Co., 
N 


Inc., 


Inc., Paterson 
* Farris ese ge Machine Corp., Pali- 
sades Park 
*Foster & Alten’ inc., Chatham, N. J. 
General Engineering Co., Radcliffe, 
Lanes., England 
*Goulding Mfg. Co., Saginaw, Mich. 
T Machine Works, Houston, 
Th 
Heinrich Equipment Corp., New York 
ll, N. Y., S. Rep. for Reifen- 
hauser Plastics Machinery Corp. 
Hobbs Mfg. Co., Worcester 5, Mass. 
Iddon Brothers Ltd., Leyland, Lanca- 
shire, England 
Heer, © ate ment rer. —_— Fla. 


ewark 
MA toh Mfg. oy aoe 
Falls, Wis. 
*Kato Seishakusho Co., Ltd., Tokyo, 


qapen 
*Killion Tool & Mfg. Co., Verona, N. I 
*Kleinewefers, Joh., Séhne, Krefeld, 
West Germany 
Lavorazione Materie Plastiche, S. A. S., 
Torino, Italy 
iy Machine Co., 


J. 
Liter, c az, Cen 


’ Chippewa 


, Paterson 4, 
, Cleveland 9, 


#Lynch. Corp., Plastic Machinery Div. 
(Formerly Robbins Plastic Machinery 
Corp.), Elkhart, Ind. 

*Mapre S.A., Diekirch, Grand Duchy of 
Luxembourg 

*Modern Plastic Machinery Corp., Clif- 


Taunton, 


Mass. 
*National Rubber Machinery Co.., 
8, Ohio 
*Negri Bossi & C., Milan, Italy 
*Oerlikon Machine Tool Works, Buehrle 
& Co., Welding Electrode Div., 
Zurich-Oerlikon, Switzerland 
*Omni Products Corp., New York, N. Y. 
Pasquetti, Carlo, & C.S.A., Fabbrica 
Prodotti | Termoplastici, | Varese- 
Masnago, Italy 
Peeo Machinery Sales (Westminster), 
Ltd., London S.W. 1, England 
Plastic Fabricants, Div. of The Wood- 
man Co., Inc., Decatur, Ga. 
Plastimaster Co., Houston 16, Texas 
*Prodex Corp., Fords, N. J. 
*Rainville Co., Inc., The, 
N. Y 


ton, N. J. 
Mount Hope Machinery Co., 
Akron 


Garden City, 


*Reifenhauser Plastics Machinery Co., 
Troisdorf, Bez-Koln. West Germany 

*Reliable Rubber & Plastic Machinery 
Co., Inc., N. Bergen, N. J. 

*Servospeed Div., Electro-Devices, Inc., 
Paterson, N. J. 


Shannon, on j., -Co., The, 
Fonda, 4 

Sherman Rubber Co., Div. of Botwinik 
Bros. Inc., W orcester, Mass. 


*Sterling Extruder Corp., Linden, N. J. 
*Tronomatic Machine Mfg. Corp., New 
York 54, N. Y 
Van Vlaanderen Machine Co., Paterson, 
N. J. 
*Waldron-Hartig Div., Midland-Ross 
Corp., New Brunswick, N. J. 
Web Controls Corp., W. Englewood, 


N. 


TESTING APPARATUS 
(See Instruments, p. 1222) 


TRANSFER MOLDING PRESSES 


*Adamson United Co., Akron 4, Ohio 
*Ames et Machinery Corp., Rego 
Park 74, N. Y. 
* Atlas Hydraulics Div., alley 
Mfg. Co., Inc., Philadelphia 34, Pa, 
Automold Co., Subsidiary of Wagner 
Bros., Inc., W. Los Angeles 64, 
Calif. 
*B.1.P. Engineering, Ltd., Sutton Cold- 
field, Warwickshire, England 
Baker Bros., Inc., Toledo 10, Ohio 
Baldwin-Lima-Hamilton Corp., Indus- 
meat pera Div., Philadelphia 


te Battenfeld Maschinenfabriken GmbH, 


Delaware V: 


ata n/Westf., West Ger- 
ny 
*Bollin , Stewart, & Co., Inc., Cleve- 
land 27, Ohio 
Bradley & Turton, Ltd., Kidderminster, 
England 
Clearing Div. of U.S. Industries, Inc, 


Chicago 38, Ill. 


— Hydraulic Press Co., Clifton, 
J. 

éCibvesta s.r.l., Milan, Italy 

Custom Machine & Design, Ine, 


Akron 9, Ohio 
*Dake Corp., Grand Haven, Mich. 
Daniels, T. H. & J. Ltd., Stroud, 
Gloucestershire, England 
Dunning & Boschert Press Co., Inc, 
The, Syracuse 2, N. Y. 
*Elmes Engineering Div., American 
Steel Foundries, Cincinnati 29, Ohio 
*Erie Engine & Mfg. Co., Erie, Pa. 
Erinac Equipment Corp., New York 
N. Y. 


12, ! 
*Farrel-Birmingham Co., Inc., Ansonia, 
Conn. 
*French Oil Mill Machinery Co., The, 


Piqua, Ohio 
Hannifin Co., Div. of Parker-Hannifin 


Corp., Des Plaines, Ill 


* Hochman Pinsties Machinery Corp. 
Newark 2, N. J. 
Hull-Standard Co , Hatboro, Pa. 
*Hydraulic Press M g. Co., The, A Div. 
of Koehring Co., Mount G ilead, Ohio 
* Improved Machinery, Inc., Nashua, 
*Johnson Machinery Co., Elizabeth, 


Karlin Machinery Corp., Chicago 11, 
Il 


*Lawton, C. A., Co., The, De Pere, Wis. 
Lempco Industrial, Inc., Bedford, Ohio 
*Logan Hydraulics, Inc., Chicago 30, 
Machine Factory & Foundry Ltd., Net- 
stal, Netstal, Switzerland 
Miller Van Winkle Co., Paterson 2, 
*Ound Products Corp., New York 16, 
N. 
Pasadena Hydraulics, Inc., El Monte, 
Calif. 
Rodgers Hydraulic, 
26, Minn. 


Inc., Minneapolis 


*Stokes, F. J., Corp., Philadelphia 20, 
a. 

Symons, Ralph B., Associates, Inc, 
Tiverton, R. I. 


*Taccone Corp., North East, Pa. 
*Triulzi, A., Off., s.a.s. Milan, Italy 
Verson Allsteel Press Co., Chicago 19, 
Il 


Ul. 
Wabash Metal 


Products Co., Ine, 

Wabash, Ind. 
*Watson-Stillman Press Div:, Farrel 
1? he Co., Inc., Rochester 10, 


bs 
xWw liam: White & Co., 
* Wood, 


Moline, Ill. 


; B, So. Philadelphia 5, Fa 





(For complete addresses, see Alphabetical Index, p, 1323) 
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TRAPS, STEAM 


mg Machine Works, Three 


Rivers, Mich. 


Perfecting Service Co., Charlotte 6, 


N, C. 
Powers Regulator Co., The, Skokie, Ill. 
Co., Inc., New "York 22, N. Y. 
Pamall: Waring Co., Philadelphia, Pa. 


TRIMMING PRESSES 


#Adamson United Co., Akron 4, Ohio 

#Akron Presform Mold Co., The, Cuya- 
hoga Falls, Ohio 

*Atlas Vac-Machine Corp., Rochester 17, 


N. Y. 
B & T Machinery Co., Holland, Mich. 
—s Steel Foundry & Machine 
Birdsboro, Pa. 
i "E. W., Co., Canton 10, Ohio 
Clifton Hydraulic Press Co., Clifton, 


iemies Corp., New York 3, N. Y. 

*Dake Corp., Grand Haven, Mich. 

*Danly Machine Specialties, Inc., Chi- 
cago 51, Ill. 

*Elmes Engineering Div., American 
Steel Foundries, Cincinnati 29, Ohio 

#Erie Foundry Co., Erie, Pa. 

*Falls rma & Machine Co., The, 
Cuyahoga Falls, O Ohio 

sai OS Machinery Co., Los Angeles 


Calif. 
aGoulting Mfg. Co., Saginaw, Mich. 
Hannifin Co., Div. of Parker-Hannifin 
Corp., Des Plaines, Ill. 
tHydraulic Press Mfg. Co., The, A Div. 
of Koehring Co., Mount Gilead, 
Ohio 
Hydro-Chemie, Ltd., Zurich, Switzer- 
land 
Lempco Industrial, Inc., Bedford, Ohio 
*M & N Modern Hydraulic Press Co., 
Inc., Clifton, N. J. 


Niagara Machine & Tool Works, 
Buffalo 11, N. Y. 

Producto Machine Co., The, Bridge- 
port, Conn. 

Studebaker Hydraulic Products Co., 


Melrose Park, Iil. 
*Tronomatic Machine Mfg. Corp., New 
York 54, Y. 
Verson Allstec! Press Co., 


Chicago, Il. 
*Williams-White & Co., 


Moline, Il. 


TUBE ROLLING MACHINES 


Berstorff, Hermann, Maschinenbau 
GmbH, Hannover, West Germany 

Borkland Laboratories, Marion, Ind. 

— Machine Co., Inc., Paterson, 


I. 
General Engineering Co., Radcliffe, 
Lanes., England 


mrery Machine Co., Inc., 


Paterson 4, 


Van MVlaande sren Machine Co., Paterson, 


*Wilson, Thomas C., Inc., Long Island 
City 1, N. Y. 


TUMBLING MACHINES 


Abbe Engineering Co., New York, N. Y. 
Acme Machinery & Mfg. Co., Inc., 
Yonkers, N. Y. 
*Alsteele Engineering 
Framingham, Mass. 
*Ball & Jewell, Inc., Brooklyn 22, N. Y. 
Crown Machinery, Inc., Los Angeles 
11, Calif. 
* tch Oven Co., 
inn. 
*Fernholtz Machine ry Co., 
46, Calif 
Ferry Machine Co., 


Works, Inc., 


Minneapolis 14, 
Los Angeles 
Kent, Ohio 


Oi 
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Hanson-Van Winkle-Munning Co., 
Matawan, N. J. 


* Hochman hag Machinery Corp., 
Newark 2 
* Injection Molders Supply Co., Cleve- 
land 20, Ohio 
Kautex-U.S. Sales Co., Inc., Flushing 
54, N. Y 
Kramer, H. W., Co., Inc., Richmond 
Hill 18, N. Y. 


Lord Chemical Corp., Sub. of Wheela- 
brator Corp., York, Pa. 
*Lupoline Automatic —s Equip- 
ment Corp., Bronx 70, = 
*Omni Products Corp., Sewe York 16, 
N. Y. 
Patterson Foundry & Machine Co., 
The, East Liverpool, Ohio 
Patterson-Kelley Co., Inc., The, E. 
Franklin, Pa. 


Stroudsburg, Pa. 
Rainco Mfg., Inc., 
Ransohoff Co., Hamilton, Ohio 
— R. R., Co., The, Rochester 4, 


N. 
tush i. -Matic, Inc., Stamford, Conn. 
Wheelabrator Corp., Mishawaka, Ind. 


ULTRASONIC CLEANING 


EQUIPMENT 
Beltran Associates, Inc., Brooklyn 10, 
N. Y. 
Branson Ultrasonic Corp., Stamford, 
Conn. 


Cooper, D. C., Co., Chicago 5, Iil. 
Hermes-Sonic Corp., New York 3, N. Y. 
Metalwash Machinery Corp., Elizabeth, 


Ramco Equipment Corp., New York 59, 
N. Y. 


mas 2 Mfg. Co., Inc., New York 59 


Renstboll Co., Hamilton, Ohio 


USED AND REBUILT MACHINES 


Abbott Machinery Co., Union City, 
N. J. 

*Acme Machinery & 
Yonkers, N. Y 

* Adco oe ring & Mfg. Co., 
14, 

Albert, P. E., & Son., Trenton 5, N. Z. 

* Bolling, Stewart, & Co., Inc., Cleveland 

27, Ohio 
Crown Machinery, Inc., Los 

11, Calif. 

*Erie Engine & Mfg. Co., Erie, Pa. 

*Falls Engineering & Machine Co., The, 
Cuyahoga Falls, Ohio 

*First Machinery Corp., B’klyn, N. Y. 

*Guild Electronics, Inc., Dynatherm 
Div., New York 13, N. 

*Hochman Plastics Machinery 
Newark 2, N. J. 

* Johnson Mi achinery Co., 


Mfg. Co., Inc., 


Chicago 


Angeles 


Corp., 
Elizabeth, 


Plastic Fabricants, Div. of The Wood- 
man Co., Inc., Decatur, Ga. 


Plastic Machinery Exchange, Boonton, 
N. J. 
*Reliable Rubber & Plastic Machinery 
Co., Inc., N. Bergen, N. J 


Ross, Charles, & Son Co., Brooklyn 5, 
N. Y. 
Sherman Rubber Co., Div. of Botwinik 
Bros. of Mass., Inc., Worcester, Mass. 
*Thermatron Co., The, Div. of Willcox 


& Gibbs Sewing Machine’ Co., New 
York 18, N. Y 

Verduin, an Machine Corp., Pater- 
son 4, 


Web r Nek Corp., W 


VACUUM FORMING MACHINES 
(See Sheet Forming Machines) 


Englewood, 


MACHINERY AND EQUIPMENT 


VACUUM METALLIZING 
EQUIPMENT 


«Consolidated Vacuum Corp., Rochester 
ee ¢ 


oa. Process Co., Inc., Brooklyn 22, 


Edwards Me Vacuum, Inc., Niagara 
Falls, N. 
General ae ring Co., Radcliffe, 
Lancs., England 
High Vacuum Equipment Corp., Hing- 
am, Mass. 
*Hull Co Hatboro, Pa. 
ms ee ~ 5 Machinery Corp., Elizabeth, 
ae Equipment Corp., Newton 61, 
fass. 
*Stokes, F. J., Corp., Philadelphia 20, 
Penna. 


vee Metalizing Corp., Hollis 25, 


Vacuum Specialties Co., Inc., Somer- 


ville 43, Mass. 


VACUUM PLATING HOLDING 
RACKS 


*Finish Engineering Co., Inc., Erie, Pa. 
Seal Cast Co., Inc., Philadelphia 25, Pa. 


VIBRATORS 
Beltran Associates, Inc., 
Y 


*Exact Weight Scale Co., 


Brooklyn 10, 
Columbus 15, 


io 

Gump, B. F., Co., Chicago 50, Ill. 

Industrial Plastics, Ltd., London W. 1, 
England 

Miskella Infra-Red Co., Inec., The, 
Cleveland 4, Ohio 

Pangborn Corp., Hagerstown, Md. 

Piastic Fabricants, Div. of The Wood- 
man Co., Inc., Decatur, Ga. 

Syntron Co., Homer City, Pa. 


WASHING MACHINES 
(Flat Sheets) 


Sommer & Maca Glass Machinery Co., 
Chicago 50, Ill. 


WELDING EQUIPMENT FOR 
PLASTICS 


American Agile Corp:, Bedford, Ohio 
*Ames Plastic Machinery Corp., Rego 
Park 74, N. 
Borkland Nene Marion, Ind. 
*Cosmos Electronic Machine Corp., New 
York 12, N. Y. 
*D & R Plastic Welders, Inc., 
ville, Conn. 
Flodins Industri A.B., Lysekil, 
Hydro-Chemie, Ltd., Zurich, 
land 
Kabar Mfg. Corp., 


Hazard- 


Sweden 


Switzer- 


Roosevelt, N. Y. 


New Plastic Corp., Los Angeles 38, 
Calif. 

Possis Machine Corp., Minneapolis 3, 
Minn. 


Quelcor, Inc., Chester, Pa. 


Radio Frequency Co., Inc., Medfield, 
Mass. 
Radio Heaters, Ltd... Wokingham, 


Berks, England 
Bee it Co., Inc., The, Garden City, 


7 

Rediwed Ltd., Crawley, Sussex, Eng- 
anc 

Reeve Electronics, Inc., Chicago 6, Ill 

*Sealomatic Electronics Corp., Brook- 
lyn 37, N. Y. 

*Seelve Craftsmen, 
Minn. 


Minneapolis 13, 






MACHINERY AND EQUIPMENT 





Paterson 4, 





*Thermatron Co., The, Div. of Willcox 
& Gibbs Sewing Machine Co., New 
York 18, N. Y. 

*Weldotron Corp., Newark 12, N. J. 


* Liberty Machine Co., Inc., 


N. J. 
*Litzler, C. 
Ohio 
Monkley Corp., Worcester 8, Mass. 
Mount Hope Machinery Co., Taunton, 

Mass. 
*Omni Products Corp., 
N.Y 


A., Co., Inc., Cleveland 9, 







WINDING, UNWINDING, AND 
REWINDING EQUIPMENT 




































New York 16, 


Al-Be Industries, South Gate, Calif. Paner Converting Machine Co. 
> wy Equipment Corp., Bellevue, “hae Vis eet So. Come 
Wash. Photobell Co., Inc., New York 7, N. 
*Black-Clawson Co., The, Dilts Div., Proctor = Schwartz, Inc., Philadelphia 
Fulton, N. Y. 20, 


*Chandler Equipment Engineering Co., 
Anaheim, Calif. 
Dornbusch & Co., Krefeld, 


many 
*Dusenbery, John, Co., Inc., 
N. J 


Inc., Paterson 


ma S| Inc., Bound Brook, N. J. 
~~ < coe Co., Inc., New York 28, 


ePuaimiatione Machine Co., 
4 
West Ger- 


Verona, 


Se ‘ol ea Providence 5, R. I. 
Shannon, Alexander 5. Ga. The, 
Fonda, N. Y. 
Stanford Engineering Co., Salem, IIl. 
* Tronomatic ~— Mfg. Corp., New 


Emery, Vern, Co., Sun Valley, Calif. 
Entwistle Mfg. Corp., Providence 7, 


R. L 
*Essex Plastic Machinery Co., Inc., Bev- 


erly, Mass. York 54, 
alee Machine Co., Inc., Paterson, Van Viaande “ren Machine Co., Pater- 
~ > d : a son, N. 
G & S Label Corp., New York 1, N. Y Verduin, john, Machine Corp., Pater- 
General Engineering Co., Radcliffe, son 4, N. 
Lanes., England New York 13, 


; P W & A Machine Co., 
*Goulding Mfg. Co., Saginaw, Mich. N. Y. 
Hobbs Mfg. Co., Worcester 5, Mass. *Waldron-Hartig Div., Midland-Ross 
*Industrial Ovens, Inc., Cleveland 11, Corp., New Brunswick, N. J 
Ohio Wallace, L. R., & Co., Pasadena 1, 
Industrial Plastics, Ltd., London W.1, Calif. 
England Web Controls Corp., W. Englewood, 
Inta Roto Machine Co., N. J 
Va. 
Johnstone Engineering & Machine Co 
Parkesburg, Pa. 
*Judelshon, Oscar I., 
N. Y 


Richmond 3, 


Inc., New York 12, WIRE COATING MACHINES 


*Kleinewefers, Joh., Séhne, Krefeld, Al-Be Industries, South Gate, Calif. 
West Germany ~  ‘*Battenfeld Maschinenfabriken GmbH, 
Lee Machinery Corp., New York 10, Meinerzhagen/Westf., West Ger- 
N.Y. many ) 
*Lembo Machine Works, Inc., Paterson *Chandler Equipment Engineering Co., 
4,N. J. Anaheim, Calif. 











*Covema s.r.L., Milano, Italy 
* Davis-Standard Div., Franklin Research 
& Development Corp. , Mystic, Conn, 


*Farrel-Birmingham Co., Inc., Ansonia, 
Conn. 

*Foremost Machine Builders, Inc., Liy. 
ingston, N. J. 

General Engineering Co., Radcliffe 

on won a ere . ; 
ochman Plastics Machinery 
Newark 2, N. Y 


Iddon Brothers Ltd., 
shire, England 
* Industrial Ovens, Inc., 


Leyland, Lanea- 
Cleveland 11, 


io 
Industrial Plastics, Ltd., London 4W.], 
England 


1 M C Co., Newark 5, N. J 


*xJohnson Machinery Co., ’ Elizabeth, 
*Litzler, C. A., Co., Inc., Cleveland 9, 
Ohio 


Michigan Oven Co., Detroit 1, Mich. 
*Mapre S.A., Diekirch, Grand Duchy of 
‘os Luxembourg : 

Modern astic Machinery t 

Clifton, N. J. 
* National Rubber Machinery Co., Akron 
8, Ohio 
*Negri Bossi & C., Milan, Italy 
*Omni Products Corp., New York 16, 


*Prodex Corp.., Fords, N. J. 
*Rainville Co., Inc., The, Garden City, 
N. Y 


*Royle, John, & Sons, Paterson 3, N. J. 
*Shaw, Francis. & Co., Ltd., Manchester 
11, England 
*Sterling Extruder Corp., Linden, N. J, 
Waldron-Hartig Div., Midland-Ross 
Corp., Mountainside, N. J. 


WRAPPING MACHINES, 
COIL AND PIPE 


Pierce Wrapping Machine Co., La 


Grange Park, IIl. 








Instruments 































CONTROLLING INSTRUMENTS as Pyrometers, Inc., wets 
A. Temperatures Pe. FFE Products, Inc., Houston ‘24. 
(Dial and Glass Texas ; 
Thermometers, ee am W. M., Associates, Clear 
; Lake, Iowa (A, B, C, D) 
ccm age *Barber-Colman Co., Wheelco Instru- 
a “et pia ments Div., Rockford, Il. 
ermocouples, etc. (A, B, C, D) 
B. Surface Pyrometers Boulin Instrument Corp., Pelham, aes 
C. Pressure, to 200 p.s.i. — 
D< freien, 200 p:2.i. ond up “pape, C Instruments, 5. 
E. Flow of Fluids (Viscous Brooks Rotameter Co., Hatfield, Pa. (E) 
and/or Elastic Systems) *Cambridge Instrument Co., Inc., New 
F. Flow of Solid Particles York 17, N. Y. a 
G. Time and Machine Cycling *Chandler Equipment Engineering Co.., 
H. Mold Cl Anaheim, Calif. (K) 
; on osing Curtiss-Wright Corp., Princeton Div., 
1. Weight Industrial Catal” Dept., Princeton, 
J. Extrusion Take-Off N. J. (I, L) 
K. Drive S Daystrom, Inc., Weston Instruments 
Wwe speed . Div., Newark 12, N. J. (A, B,C, D, L) 
L. Thickness (or Density of ‘SD bvadeem. tnt: Giclee An. bh 
Webs end Exirudotes! ynisco, Inc., Cambridge 42, } es a 
hice Sides & She Ca. tec. Eagle Signal Co., A Div. of The Game- 
Yonkers, N.Y (A) well Co., Moline, Il. (G) 
Sa Rages ’ Eclipse Fuel Engineering Co., Rock- 
% Indicates Advertiser ford, Til. (E) 
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Electric Auto-Lite Co., The, General 
Products rie Toledo 1, Ohio (A) 


Electronic Development Labs., New 
York 38, N. Y. (A, B) 
Electronic Processes Corporation of 
California, San Francisco 7, 
fornia ) 
*Exact Weight Scale Co., 


Columbus 15, 
(I) 
(A, C) 


Warminster, Pa. 


hio 
Fenwal, Inc., Ashland, Mass. 
Fischer & Porter Co., 


*Foster & Allen, Inc., Chatham, Nd 


Foxboro Co., The, Foxboro, Mass. 

(A, B.C, D.E, F,G.H, LJ, K,0) 
anew 11, TL 
(C, D, E, G, J, 


GPE Controls, Inc., 


Gabriel Mfg. Co., Inc., Stony Point, 
N. Y. 

Gardner Laboratory, Inc., Bethesda 14, 
Md. (A) 


*General Electric Co.., 


Apps iratus Sales 
Div., Schenectady 5, Y 
(A 


*Glenn Electric He ater Corp. ta Ne 


8, N. J. B, 6) 
Haynes & Haynes Ltd., I _ Pow. 
3, England ,L) 


(For complete addresses, see Alphabetical Index, p, 1323) 











Seco ke Fe = 


EB C.DE.GE 





Pa 


wR 


*V 





Helicoid Gage Div., American Chain & 
Bridge port 2, C onn. 


ble Co., Inc., 
_ , D) 


Illinois Testing Laboratories, Inc., Chi- 
cago 10, Il. (A) 
#industrial Mfg. Corp., Indianapolis 4, 


Ind. (A) 
Industrial Nucleonics Corp., Columbus 
14, Ohio (E, F, U1 
#injection Control Corp., Birmingham, 

Mich. 


(A) 
Jones Motrola Corp., Stamford, Conn. 
(K 


) 

Leeds & Northrup Co., Philadelphia 
44, Pa. (A, B, C, D) 
Leslie Co., Lyndhurst, N. J. (A,C, D) 


*Mayer Refrigerating Engineers, Inc., 
Lincoln Park, N. J. (A) 
Minneapolis-Honeywell Regulator Co., 
Minneapolis 8, Minn. 
(A, B, C, D, E, G, K, L) 
New Hartford, 
“SA (A, G) 
Peco Machinery Sales (Westminster), 
Ltd., London S.W. 1, England (J) 
Photobell Co., Inc., New York 7, N. Y. 
(F, I, J, L) 
Bergenfield, N. J. 
(E, F, I, J, L) 
Plastics by Chapman, Richmond, Colt 
C. Ee. o 


Partlow Corp., The, 
N. Y 


Photomation, Inc., 


oe Regulator Co., The, Skokie 
Ill. 


(A, C, D, +5 

Precision Thermometer & Instrument 
Co., Philadelphia 30, Pa. (A) 
*Pyrometer Instrument Co., Inc., Ber- 
genfield, N. J. (A, B) 
*Pyrometer Service Co., Inc., N. Arling- 
,N. J. (A) 
*#Rainville Co., Inc., The, Garden City, 
N. Y. (B) 
*Reliance Electric & Engineering Co., 
Cleveland 17, Ohio (G, K) 


*Research, Inc., Minneapolis 24, Minn. 
(A, B, C, D, E, F, K) 
Richardson Scale Co., Clifton, New 
Jersey (I) 
*Sarco Co., Inc., New York 22, N. Y. (A) 
Sheffield Corp., The, Sub. of Bendix 
Aviation Corp., Dayton 1, Ohio (L) 
*Sinclair-Collins Valve Co., The, Div. of 
International Basic Economy Corp., 
Akron 11, Ohio (E, H) 
*Sterling, Inc., Milwaukee 23, Wis. 
(A, E, J) 
*Taylor Instrument Companies, Roche $= 
ter 1, N. Y. (A, B, C, D, E, F, G, H, I) 


Taylor-Emmett Controls, Inc., Akron 
19, Ohio (G) 
Technique Associates, Inc., Indianap- 
olis 2, Ind. (B) 
Testing Machines, Inc., Mineola, N. Y. 
(A, B, I, L) 

*Thermo Ele sctric Co., Inc., Saddle 
Brook, N. J. (A, B) 
Thwing- Albe srt Instruments Co., Phila- 
delphia 44, Pa. (A, B) 


Toledo Scale, Div. of Toledd Scale 


Corp., Toledo 12, Ohio (I) 
Torsion Balance Co., The, Clifton, N. ]. 
(I) 


Tracerlab, Inc., Waltham 54, Mass. 


(E, F, I, L) 
United Electric Controls Co., Water- 
town 72, Mass. (A, C, D) 
Wabash Metal Products Co., Inc., Wa- 
bash, Ind. “ 
Wallace & Tiernan, Inc., Belleville 
N. J. (E, Bi 
Weighing & Control Components, Inc., 
Hatboro, Pa. (I) 
*West Instrument Corp., Chicago 41, Ill. 
(A 


A, B) 

Wilson, G. C., & Co., Huntington 2, 

W. Va. (G) 
Wintriss, Inc., New York 13, N. Y. 

(C, D, H) 


__ 


® Indicates Advertiser 


MEASURING AND RECORDING 
INSTRUMENTS 
A. Temperatures 
{Dial and Glass 
Thermometers, 
Potentiometers, 
Resistance Thermometers, 
Thermocouples, etc.) 
Surface Pyrometers 
Pressure, to 200 p.s.i. 
Pressure, 200 p.s.i. and up 
Flow of Fluids (Viscous 
and/or Elastic Systems) 
Flow of Solid Particles 
Time and Machine Cycling 
Mold Closing 
Weight 
Extrusion Take-Off 
Drive Speed 


Thickness (or Density of 
Webs and Extrudates) 


mone 


rAs+-tOm 


*Acme Machinery & Mfg. Co., Inc., 


Yonkers, N. Y. (A) 
Allegheny Instrument Co., Inc., Cum- 
berland, Md. (A, C, D, 1) 
American Instrument Co., Inc., Silver 
Spring, Md. (A, L) 
Atlantic Pyrometers, Inc., Hawthorne, 
N. J. (A, B) 
Automation Products, Inc, Houston 
24, Texas (G) 
Baldwin-Lima-Hamilton Corp., Indus- 
trial Equipment Div., Philadelphia 


42, Pa. (I, K) 
*Barber-Colman Co., Wheélco Instru- 
ments Div., Rockford, Il. 
(A, B, C, D) 
Boulin Instrument Corp., Pelham, N. Y. 
(K) 
*Brabender, C. W., Instruments, Inc., 
S. Hackensack, N. ] (E) 
Branson Instruments, Inc., Stamford, 
Conn. (L) 
Brooks Rotameter Co., Hatfield, Pa. (E) 
*Cambridge Instrument Co., Inc., New 
York 17, N. Y. (B) 
Conax Corp., Buffalo 25, N. Y. (A, C, D) 
Curtiss-Wright Corp., Princeton Div., 
Industrial Controls Dept., Princeton, 
N. J. (I, L) 
Daystrom, Inc., Weston Instruments 
Div., Newark 12, N. J. (B, C, D, K, L) 
Dice, J. W., Co., Englewood, N. J. (L) 
Dillon, W. C., & Co., Inc., Van Nuys, 


Calif. (I) 
Eclipse Fuel Engineering Co., Rock- 
ford, Ill. (E) 
Electric Auto-Lite Co., The, General 
Products Group (A) 
Electronic Development Labs., New 
York 38, N. Y. (A, B) 
Electronic Processes Corp. of Calif., 
San Francisco 7, Calif. (A) 
*Exact Weight Sc: ale Co., Columbus 15, 
Ohio (E, F, 1) 
Fischer & Porter Co., Warminster, Pa. 
(A, C, D, E) 
Fisher Scientific Co., Pittsburgh i. Pa. 
A, I) 

*Foster & Allen, Inc., Chatham, N. o 
(G, J) 


Foxboro Co., The, Foxboro, Mass. 
(A, B, C, D, E, F, G, H, I, J, K, L) 


Gardner Laboratory, Inc., Bethesda 14, 
Md. (A) 
Haynes & Haynes Ltd., London S.W. 
England (L) 


Helicoid Gage Div., American Chain & 
Cable Co., Inc., Bridgeport 2, Conn. 
(C, D) 


INSTRUMENTS 


Illinois nt Laboratories, Inc., Chi- 


cago 10, ll (A, B) 
Industrial Development Laboratories, 
Inc., Edgewater, N. J. (A) 
Industrial Nucleonics Corp., orn 
14, Ohio F, I, L) 


Jones Motrola Corp., undion Conn, 

(K) 

Late & Northrup Co., deere eS 44, 

Minneapolis-Honeywell Regulator “he 
Minneapolis 8, Minn. 

A, B, C, D, E, G, K, L) 

Nee yaa Corp., Los Angeles 38, 

(I) 

New Hartford, 

A) 

, New York 7, N. Y. 


Partlow Corp., The, 
Y. 
Photobe ll Co., 


(F, I, L) 

Powers Regulator Co., The, Skokie 34, 
Il. (A) 
Pratt & Whitney Co., Inc., W. Hart- 
ford 1, Conn, (F, G, H, J, L) 
Precision Thermometer & Instrument 
Co., Philadelphia 30, Pa. (A) 


*Pyrometer Instrument Co., Inc., Ber- 
genfield, N. J. (A, B) 
* Pyrometer Service Co., .. N. Arling- 


ton, N. (A) 
*Rainville Co. Inc., The, Garden City, 
(B) 
*Reliance Electric & Engineering Co., 
Cleveland 17, Ohio (K) 
Sheffield Corp., The, Sub. of Bentlis 
Aviation Corp., Dayton, Ohio (G, L) 
Sticht, Herman H., Co., Inc., New 
York 7, N. Y. (K) 
Taber Instrument Corp., N. Tona- 
wanda, N. Y. (C, D) 
*Taylor Instrument Companies, Roches- 
ter 1, N. Y. (A, B, C, D, E, F, G, H, 1) 
Technique Associates, Inc., Indianap- 
olis 2, Ind. 
Testing Machines, Inc., Mineola, N. Y. 
(A, B, C, D, I, L) 
*Thermo Electric Co., Inc., Saddle 
Brook, N. J. (A, B) 
Toledo Scale, Div. of Toledo Se: a 
Corp.., Toledo 12, Ohio 
Torsion Balance Co., The, Clifton, N: 1 
Tracerlab, Inc., Waltham 54, x 
F, I, L) 
United Electric Controls Co., Water- 
town 72, Mass. (A, C, D) 
United Sensor & Control Corp. Glas- 
tonbury, Conn. (A, C, D, E) 
Wabash Metal Products Co., Inc., Wa- 
bash, Ind. (B) 
Wallace & Tiernan, Inc., Belleville 9, 
N. J. (C, D, F) 
* West Instrument Corp., Chicago 41, Ill. 
(A, B) 


TESTING INSTRUMENTS FOR: 
Color Matching 

Electrical Properties 
Electrical Quantities 
Mechanical Properties 
Moisture, Volatiles 
Permeability Properties 
Thermal Properties 
Viscosity, Plasticity 


—~xziOmmonNe> 


Weathering 
J. Miscellaneous Testing 


Allegheny Instrument Co., Inc., Cum- 
berland, Md. (D) 
American Instrument Co., Inc., Silver 
Spring, Md. (D, I, J) 
American Machine & Metals, Inc., 
Riehle Testing Machines Div., E. 
Moline, Ill. (D, J) 











INSTRUMENTS 


*Atlas Electric Devices Co., Chicago 13, 
iil. 


(l, J) 
Automation Products, Inc., Houston 24, 
Texas (H) 


Baldwin-Lima-Hamilton Corp., Indus- 


trial pupae Div., Philadelphia 
42, (D) 
# Barber-Colman Co., Small Motors Div., 
Rockford, Il. (D) 


Beckman Instruments, Inc., Scientific 
& Process Instruments Div., Fuller- 
ton, Calif. (A, E, J) 

Boulin Instrument Corp., Pelham, N. Y. 

(D) 
*Brabender, C. W., Instruments, Inc., 
S. Hackensack, New Jersey 


(D, E, G, H, ,J) 

Branson Instruments, Inc., Stamford 
Conn. 

Brookfield Enginee ering Laboratories 

Inc., Stoughton, Mass. (H, J 


*Cadv, E. J., & Co., River Forest, Til. (J) 
*C ambridge Instrument Co., Inc., New 

York 17, » @ (F) 
*Carver, Fred. S., Inc., Summit, N. J. (J) 
Central Scientific Co., Chic ago 13, Mt 


Cincinnati Sub Zero Products, Cincin- 
nati 29, Dhio ) 
*Conapac Corp., New York 3, N. Y. (D) 
Crown Engineering & Sales Co., Har- 
rison, N. it (A) 
Curtiss-Wright Cor Princeton Div., 
Industrial Controls. Dept., Princeton, 
N., J. (D, E) 
*Custom Scientific Instruments, Inc., 
Kearny, N. J. (B, D, G, }) 
Daystrom, Inc., Weston Instruments 
Div., Newark ZN.). GCC, )) 
DeBell & Richardson, Inc., Hazard- 
ville, Conn. (F, G, H, J) 
Delsen Corp., Glendale 4, Calif. 
(B, C, G) 








Caldwell, 


N. J. (J) 
Dice, J. W., Co., Englewood, N. J. (J) 
Dietert, Harry W., Detroit 4, Mich. (E) 
Dillon, W. C. & Co., Inc., Van Nuys, 


Devco Engineering, Inc., 


Calif. (D) 
Entwistle Mfg. Corp., Providence 7, 
iB 


Fenwal, Inc., Ashland, Mass. 
Ferry Machine Co., Kent, Ohio w. S} 
Fisher Scientific Co., Pittsburgh 19, Pa. 


(J) 
*Furane Plastics, Inc., Los Angeles 39, 
Calif. (B, C) 
Gaertner Scientific Corp., Chicago 14, 
il. (H) 
Gardner Laboratory, Inc., Bethesda 14, 
Md. (A, D, E, F, G, H, J) 
Gaynes Engineering Co., Chicago 12, 
I (J) 
*General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 
(B, C, D, G) 
Hallikainen Instruments, Berkeley 10, 
H 


ralif.. ) 
Hydro-Chemie, Ltd., Zurich, Switzer- 
land (D) 
industrial Development Laboratories, 
ne., Edgewater, N. J. (C) 
Industrial Devices Inc., Edgewater, 
oy. (C) 


Instron Engineering Corp., Canton, 
Mass. (D) 
*Instrument Development Laboratories, 
Inc., Attleboro, Mass. A) 
Keithley Instrument, Inc., Cleveland 6. 
Ohio (B, C) 
Macbeth Corp., Newburgh, N. Y. (A) 
Manufacturers Engineering & Equip- 

ment Corp., Hatboro, Pa. 
Minneapolis- Honeywell Regulator Co., 

Minneapolis 8, Minn. 

(B, C, D, G, 1, J) 


Moisture Register Co., Alhambra, Calif 


Moore-Milford Corp., Skokie, Tl], 

Olsen, Tinius, Testing Mocking 
Inc., Willow Grove, Pa. 

Photobell Co., Inc., New York pe p, 


Plas-Tech Equipme nt Corp., Na 
Mass. ) 
Product Packaging Engineering, Gul 
ver City, Calif. (G) 
* Pyrometer Service Co., Inc., N. A 
ton, N. J. 
Research Products Co., St. Peter 
Fla. 
Resistoflex Corp., Roseland, N. J. 
Scaico Controls, Inc., Delanco, N. J. (G 
Schlumberger Corp., Ridgefield, 


*Scott Testers, Inc., 


D, J) 

Sieburg Industries, Ine., Dan 

Conn. (D, 
Soiltest, Inc., Chicago 39, Ill. (D, 
Sticht, Herman H., Co., Inc., New Y, 

= Wei. B, C) 
Sunshine Scientific Instrument, 

delphia 15, Pa. (B, C, D, H, J) 


Taber Instrument Corp., N. Tona- 
wanda, N. Y. ‘ 
Tenney Engineering, Inc., Union, N. ) 
cant ae 
Testing ma Inc., Mineola, N, Y, 
B.C, D,E, F,G,H, L 
Torsion mde, Co., The, 'Clifton, N 


) 

United Electric Controls Co., Water- 
town 72, Mass. 

United 7 Testing Co., Inc., Ho- 


boken, (B, D, op) 
wars iy “Tiernan, Inc., eller 
a 2 








Machine Tools 








BEVELING MACHINES 


*Ackerman Gould Co., Inc., Oceanside, 
N. Y. 
Kramer, H. W., Co., Inc., 
Hill 18, N. Y 
*Lupoline Automatic Polishing Equip- 
ment Corp., Bronx 70, N. Y. 
*Mico Instrument Co., Cambridge 38, 
Mass 
*New Hermes’. Engraving 
Corp., New York 11, N. Y 
Sommer & Maca Glass Machinery Co., 
Chicago 50, Il. 
*Standard Tool Co., 


Richmond 


Machine 


Leominster, Mass. 


BORING MACHINES 
Alliance Mold Co., Inc., Rochester 6, 


Baldwin-Lima-Hamilton Corp., Indus- 


trial Equipment Div., Philadelphia 
2. Pa 

*Farrel-Birmingham Co., Inc., Ansonia, 
Conn 


Motch & Merryweather Machinery Co., 
The, Cleveland 17, Ohio 


* Indicates Advertiser 
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*National Automatic Tool Co., Inc., 

Richmond, Ind. 

Producto Machine Co., The, 
port, Conn. 

Snyder Corp., Detroit 7, Mich. 

Union Tool Corp., The, Warsaw, Ind 

Universal-Automatic Corp., Schiller 
Park, IIL 


Bridge- 


BROACHING MACHINES 


Alliance Mold Co., Inc., Rochester 6, 


Chicago Pneumatic Tool Co., New York 
17, N. Y 


Cincinnati “Milling Machine Co., The, 
Milling Machine Div., Cincinnati 9, 
Ohio 


Greenerd Arbor Press Co., Nashua, 
N.H 


BUFFING MACHINES 

_ ance Mold Co., Inc., Rochester 6, 
» 

Cc bie ago Pneumatic Tool Co., New York 


17, N. Y 
Divine Bros., Co., Utica 1, N. Y 


(For complete addresses, see Alphabetical Index, p, 1323) 


For list of distributors, see p. 1260 


Foredom Electric Co., Inc., Bethel, 
Conn. “ 

Kramer, H. W., Co., Inc., Richmond 
Hill 18, N. Y. 

*Lupoline Automatic Polishing Equip- 
ment Corp., Bronx 70, N. Y. 

*M-H Standard Corp., Jersey City 4 


Livingston, 


J. 
*Nash, J. M., Co., Inc., Oshkosh, Wis. 
Sommer & Maca Glass Machinery Co., 


Chicago 50, Ill. 
bs“ pemie & Staff, Inc., Chicago 12, 
Il. 


N. J. 
Maplewood Companies, 
N. 


CUTTING TOOLS 
(Cutters, Millers, Routers, etc.) 


Alliance Mold Co., Inc., Rochester 6 
N. Y. 

Bennett, Richard C., Mfg. Co., Lacey- 
ville, Pa. 

Birbach, L. E., Associates, Inc., Draco 
Div., Boston (Malden) 48, Mass. 

Crucible ~_" Co. of America, Pitts 
burgh 30, 

DoAll Co., he Des Plaines, Til. 


Photomation, Inc., Bergenfield, re 4 4 


Providence 1, R. | = 











y- 





El Marcon ‘wae Co., Abrasives 
"bw. Elgin, 

Fecken-Kirfel Mi aschinenfabrik, Aac- 
hen, West Germany 

Firth Sterling, Inc., Pittsburgh 30, Pa. 
pemsom Electric” Co., Inc., Bethel, 


bac tiecaft Tools, Inc., Div. of X-acto, 
Inc., Long Island City 1, N. Y. 

Kramer, H. W., Co., Inc., Richmond 
Hill 18, N. Y. 

#Lupoline Automatic Polishing Equip- 
ment Corp., Bronx 70, Y. 

Melin Tool Co., Inc., Cleveland 11, 
Ohio 

Meyers, W. F., Co., Inc., Bedford, Ind. 

Pratt & & Whitney Co., inc., W. Hart- 
ford 1, Conn. 

Sieburg Industries, Inc., 
Gonn. 


Danbury, 


DIE SINKING MACHINES 


Bliss, E. W., Co., Canton 10, Ohio 
Cincinnati Milling Machine Co., The, 
Milling Machine Div., Cincinnati 9, 


Ohio 

Defiance Machine & Tool Co., St. Louis 
10, Mc. 

Erinac Equipment Corp., New York 12, 
N. 


Corton, George, Machine Co., Racine, 
Pratt & Whitney Co., Inc., W. Hartford 
1, Co 


Turchan ; Machine Co., Ink- 
ster, Mich. 


DRILLING MACHINES 


A. Drill Presses, Single Spindle 

B.. Drill Presses, Multiple Spindle 
C. -Jig Borers 

D. Portable 


Air Speed Tool Co., Los Angeles 47, 
Calif. (D) 
eee Mold Co., Inc., Rochester 6, 


(A, B, C, D) 
| A Edelstaal, Inc., New York 13, 
N. Y. (A) 


Aro Equipment Co., Bryan, Ohio (D) 
Barker-Davis Machine Co., Inc., Leo- 


minster, Mass. (A, B) 
Black & Decker Mfg. Co., The, Indus- 
trial Div., Towson, Md. (D) 


Boice-Crane Co., Toledo 6, Ohio (A, B) 
Buckeye Tools Corp., Dayton, Ohio (D) 
Buttondex Corp., New York 16, N. Y. 


(A, B) 
Chicago Pneumatic Tool Co., New York 


a. me. Y. (D) 
Commander Mfg. Co., Chicago 24, Ill. 
(B) 

Electro-Mechano Co., The, Milwaukee 
2, Wis. (A, B) 


on Equipment Corp., New York 12, 
(C) 

Kenosha, Wis. 
(A, B) 
Gardner-Denver Co., Quincy, Ill. (D) 
Hamilton Tool Co., The, Hamilton, 


Famco Machine Co., 


io (A, B) 
*Hochman Plastics Machinery Corp., 
Newark 2, N. J. (A, B, C) 


Ingersoll- Rand Co., New York 4, N. Y. 
(D) 
Ketchpel Raginesring Co., West Engle- 


,N. J. (A) 
Lawson Co., The, Div. of Miehle-Goss- 
Dexter, Inc., Chicago 8, Ill. (B) 
“re Instrument Co., Cambridge 38, 
ass (A) 
Motch & Merryweather Machinery = 
The, Cleveland 17, Ohio (A, B 


—_— 
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1s. 
*Hochman Plastics Machinery Corp., 


*Kleinewefers, Joh., Sdéhne, 


*New Hermes 


*National Automatic Tool Co., Inc., 
B 


Richmond, Ind. 
Porter-Cable Machine Co., Syracuse 4, 
N.Y 


Pratt & Whitney Co., Inc., W. Hart- 


ford 1, Conn. (C) 
Remington Arms Co., Inc., Bridgeport 
2, Conn. (D) 
Skil Corp., Chicago 30, Ill. D) 


( 
Snyder Corp., Detroit 7, Mich. (A, B) 
Sommer & Maca Glass Machinery Co., 
Chicago 50, Ii. (A, B) 
Thor Power Tool Co., Aurora, Ill. (A) 
Universal-Automatic Corp., Schiller 
Park, Ill. (A, B) 


DUPLICATING MACHINES 


A. Two-Dimensional 
B. Three-Dimensional 


4% Mold Co., Inc., Rochester 6, 
p (A, B) 
Chnciaest Milling Machine Co., The, 
Milling Machine Div., Cincinnati 9, 
Ohio (A, B 
Erinac Equipment Corp., New York x 
Kenosha, Wis, 
(A, B) 


Famco Machine Co., 


*Farrel-Birmingham Co., Inc., Ansonia, 


Conn. (A, B) 
Gorton, George, Machine Co., Racine, 


> 


Newark 2, N. J. 
Pratt & Whitney Co., 

ford 1, Conn. (A, B) 
Turchan Follower Machine Co., Ink- 

ster, Mich. (A, B) 


> 


, W. Hart- 


ENGRAVING MACHINES 


Alliance Mold Co., Inc., Rochester 6, 


N. Y. 
Defiance Machine & Tool Cuw., St. Louis 


10, Mo. 

Foredom Electric Co., Inc., Bethel, 
Conn. 

Gorton, George, Machine Co., Racine, 
Wis. 

Green Instrument Co., Inc., Cambridge 


39, Mass. 
Krefeld, 
West Germany 


*Mico Instrument Co., Cambridge 38, 


Mass. 
Bagraviog Machine 
Corp., New York 1 » J 
Pierce Wrapping | Mbhioe Co., La 
Grange Par 


*Preis, H. P., Engraving Machine Co., 


Hillside 5, 'N J. 
Technicraft Co., Boston 34, Mass. 


GRINDING MACHINES 


A. Bench Grinders 
(Drill and Tap) 


B. Centerless and Center-type 
Grinders 
C. Internal Grinders 
D. Portable Grinders 
E. Surface Grinders 
F. Universal and Tool Grinders 
a a Mold Co., Inc., Rochester 6, 
7. A, B, D, E, F) 


Americ an Edelstaal, Inc., New York 13, 


(E) 

Black 4 Decker Mfg. Co., The, Indus- 

trial Div., Towson, Md. (D) 

Chicago Pneumatic Tool Co., New bs 
si 


> 


MACHINE TOOLS 


em Wheel & Mfg. Co., Chicago 
I 


Chicago Wood & Plastic Products, 
cago 41, Il. 

Cincinnati Milling Machine Co., The, 
Grinding Machine Div., Cincinnati 9, 


Ohio (B 
Cincinnati Milling Machine Co., The, 
Milling Machine Div., Cincinnati 9, 
Ohio fr 
DoAll Co., The, Des Plaines, Ill. E) 
*Engineering Laboratories, Inc., Pom 
ton’ Lakes, N 
Erinac Equipment Corp., New Yorx 12, 
N. Y (E 


*Farrel-Birmingham Co., Inc., Ansonia, 


onn: (A, F) 
Foredom Electric Co., Ine., Bee ag 
Conn. (Cc, D. E, F) 
Cone George, Machine Co., facies, 


(itiechetaes Plastics Machinery Corp., 
Newark 2, N. J. (A, B, C, D, E, F) 
*Mico Instrument Co., Cambridge * 


Mass. 
*New Hermes Raquving Machine cop. 
New York 11, ) 
Norton Co., Suan 6, Mass. 
(B, E. F) 
Porter-Cable Machine Co., Syracuse 4, 
N. Y. (A, D) 
—_ & , ey Co., Inc., West Hart- 
, Conn. (C, F) 
sheffield” Corp., The, Sub. of Bendix 
Aviation Corp., Dayton 1, Ohio € 
Skil Co ., Chicago 30,1. (D,E,F 
Stow M g. Co., Binghamton, N. Y. ‘D 
*Wilson, Thomas C., Inc., Long I 
City 1, N. Y. (D) 
Wyzenbeek & Staff, Inc., Chicago aa 


LATHES 
(Turning, Boring, etc.) 


Alliance Mold Co., Inc., Rochester 6, 
N. Y. 

Apetee Edelstaal, Inc., New York 13, 
» a 


Baldiwin- Lima-Hamilton Corp., Indus- 
trial Equipment Div., Philadelphia 
Pa. 


Bliss’ E w., ‘o., Canton 10, Ohio 
*Farrel- Pa Bere Co., Inc., Ansonia, 
Conn. 
*Hochman Plastics Machinery Corp., 
Newark 2, 'N. 
La a Shipley Co., The, Cincinnati 
Taber Instrument Corp., N. Tona- 
wanda, New York 


MILLING MACHINES 


Plain Milling 

Rotary Head Milling 

Universal Milling 

Vertical Milling 

a Mold Co., Inc., re E8 6, 
Ea 


(A, B C, D) 
ounie Edelstaal, Inc., New York ast 


Cincinnati Milling Maehine Co., The, 
Milling Machine Div., Cincinnati 9, 
Ohio (A, C, D) 


SN => 


Famco Machine Co., Keno, ae 
*Farrel-Birmingham Co., Inc., Ansonia, 
Conn. (A, B, D) 


Gorton, George, Machine Co., Pacing, 
Wis. 

*Hochman Plastics Machinery "Gorp. 

Newark 2, N. J. ) 
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MACHINE TOOLS 


Motch & peousrmonter 36 achinery Co., 
The, Cleveland 17, Ohio (D) 
Producto Machine Co., The, ve 
port, (A, B, C, D) 
Turchan Follower Machine Co., Ink- 
ster, Mich. D) 
Universal-Automatic Corp r 
Park, Ill. (A) 
PANTOGRAPHS 


Alliance Mold Co., Inc., Rochester 6, 
rd ce hy. Y. 12, N.Y. 
iGiaee George, Machine Co., Racine, 
A. Co., Inc., Cambridge 


39, Mass. 

*Hochman Plastics Machinery Corp., 
Newark 2, N. J. 

*Mico Instrument Co., Cambridge 38, 


Mass 
*New Hermes Engraving Machine Corp., 
New York 11, N. Y. 
Pierce Wrap pping Machine Co., La 


Grange P , 
7. En ving Machine Co., 


*Preis, 
Hillside 5 ; 
Tokaieate co. ton 34, Mass. 


PLANING AND SHAPING 
MACHINES 


Alongs Mold Co., Inc., Rochester 6, 


Baldwin- Lima-Hamilton .. Indus 
trial Equip. Div., Philade ~. Pa. 
Boice-Crane Co., Toledo 6, 
*Farrel- rrel- Birmingham Co., Inc., a 


Pr nl Plastics Machinery Corp., 
Newark 2, N. 
Porter-Cable Machine Co., Syracuse 4, 


PROFILING MACHINES 
ae Mold Co., Inc., Rochester 6, 


Chicayo Wood & Plastic Products, Chi- 
cago 41, Il. 

Erinac Equipment Corp., N. Y. 12, N. Y 

*Farrel-Birmingham Co., Inc., Ansonia, 


Foredom Electric Co., 
Conn. 
oan, George, Machine Co., Racine, 


ttHochinan Ptice 
Newark 2, N. J. 
*New Hermes Engraving Machine Corp., 
New York 11, N. Y. 
Pratt & Whitney Co. Inc., W. Hartford 
1, Conn. 
Producto Machine Co., The, Bridgeport, 


i Danb 

urg nbury, 

Conn. ‘ 

Taber Instrument Corp., N. Tona- 
wanda, N. Y. 

Turchan Follower Machine Co., Ink- 
ster, Mich. 


% Indicates Advertiser 


Inc., Bethel, 


Machinery Corp., 


Industries, Inc., 


ROUTING MACHINES 


Black & Decker Mfg. Co., The, Indus- 
trial Div., Towson, 
so Electric Co., ‘Inc., Bethei, 


Hoda Hiastics Machinery Corp., 
Newark 2, N. J. 

ee sees Corp. .. The, Toledo 7, 

sae Machine Co., Syracuse 4, 


Pratt & Whitney Co., Inc., W. Hartford 
Conn. 


3% 
Turchan Follower Machine Co., Ink- 
ster, Mich. 


SANDING MACHINES 
(Wet and Dry} 
A. Belt 
B. Rotary 
C. Vibratory 


a A Mold Co., Inc., mena, 8 6, 
Black & Decker Mfg. Co., The, I 

- trial Div., —— Md. (A) 

Boice-Crane o 6, Ohio (A) 

Chicago Pneumatic Tool Co., New York 
17, N. Y. (B) 

Foredom Electric Co., Inc., na 


*Hochman Plastics Machinery or 
Newark 2, N. J. (A, B 

* Lupoline Automatic eh, Equi 
ment Corp., Bronx 70, N. Y. 

a ome Companies, b PRE... 


J A, B) 
wy .~ * seepaeee Inc., Los Angeles 16, 
*Nash, J. M., Co., Inc., Oshkosh, Wis. 


B 
Skil Corp., Chicago 30, IIl. i 
Solem Machine Co., Rockford, . © 


Sommer & Maca Glass Machinery Co., 
Chicago 50, Ill. A) 
Union Tool Corp., The, Warsaw, Ind. 


Wysong & Miles Co., Greensboro, N. © 

(A, B, C) 
SAWING MACHINES 

Band Sawing 

Circular Sawing 

Hack Sawing 

Jig Sawing 

Panel Sawing 

Portable 

Radial Sawing 


or Tool Co., Los Angeles 47, 


(B, C, E, F) 
me Mold Co., , Rochester 6, 


(A, C) 


Omrmoooe > 


(For complete addresses, see Alphabetical Index, p. 1323) 





Aro Equipment Co., Bryan, Ohio 
Boot Richard C., Mfg. Co., 
Black & Decker Mfg. Co., The, Indus. 
trial Div., Towson Md. 
Boice-Crane Co., Toledo 6, Ohio 


(F) 
Buckeye Tools Corp., Dayton, hie 
Cans Products Co., Inc., Grand Rapids 


2, Mich. 
Chicago Pn o Pneumatic Tool Co., New va 


Dealt Gon “The, Des Plaines, Ml, 

*Falls Engineerin & Machine Co., 
Cuyahoga Falls, Ohio 

Famco Machine Co., K 

ia” Pee Co., Inc., pane... 

nn. 

Foredom Electric Co., Inc., ke 

Gardner Denver Co., Quincy, Ml. 
ardner-Denver Co., Quin 

Cones Engineering eo. ‘Chicago 


Hendrick Mfg. 
M 


3 


fo 


Corp., M 
ass. 
*Hochman Plastics Machinery 
Newark 2, N. J. (A, B, C, D, 
F 
Ingersoll-Rand Co., New York 4, N. Y. 


Saipan den Corp., Sheboygan F, 
*Mapre S.A., Diekirch, Grand Duchy 


Luxembourg (B, G) 
Mereen Johnson Machine Co., Minne- 
apolis 12, Minn. (B, E) 


Motch & Merryweather Ma 
The, Cleveland 17, Ohio 
Plastics by Chapman, Richmond, 


6 ee Machine Co., Syracuse 4, 


A, B, D, 
Racine Hydraulics & stake “i 


Racine, Wis. 
Remington Arms Co., Inc., Bridgeport 
2, mn. q 
Skil Corp., Chicago 30, Ill. (B, D, F, 
A ey Co., Inc., Manlius, 


% - . E, 
Thor Power Tool Co., Aurora, Ill 
Union Tool Corp., The, Warsaw, Ind. 


TAPPING MACHINES 
Alliance Mold Co., Inc., Rochester 6, 
N. Y 


Boice-Crane Co., Toledo 6, Ohio 


Commander Mfg. Co., Chicago 24, fil. 
Hamilton Tool Co., The, Glande 


Ohio ] 

*Hochman Plastics Machinery Cor, 
Newark 2, N. J. 

*Mico Instrument Co., Cambridge 38, 
Mass. 

*National Automatic Tool Co., Inc, 


Richmond, Ind. 
Procunier Safety Chuck Co., Chicago 
6, Ill. 


Snyder Corp., Detroit 7, Mich. 
Corp., 


Schiller 


Universal-Automatic 
Park, Ill. 
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ABRASIVE MATERIALS AND TOOLS 
American Emery Wheel Works, Provi- 
dence, R. I. 
Carborundum Co., The, Niagara Falls, 
Y. 


N. Y. 
om | Wheel & Mfg. Co., 


Chicago 

Composition Co., Inc., New 
York 36, N 

Burlingame, 


*Cratex Mfg. ©o., Inc., 


a Research Co., Inc., New 
York 10, N 
*Dytex Chemical Co., 


goon Watch Co., 


BE Weirement Co., Chicago 5, 

* ipment 0., icago 5, Ill. 

 n ollag pa Winkle- Munning Co., 
iewen, N. J. 

, Inc., Haverhill, Mass. 


Harrison 
Kramer, H. W., Co., Inc., Richmond 


, Waterbury 20, 
Conn. 
Lord Chemical Co 


" om of Wheela- 
‘ brator Corp., vom 2 > iain 
Lupoline Automatic Po 4 quip- 
ment Corp., Bronx 70, N. 
McAleer M g. ” Corp., Detroit 7. Mich. 
Merit Products, Inc., Los Angeles 16, 


Metals Disintegrating Co., Div. of 
a Co., Elizabeth 
B, N. J. 

Norton Co., Worcester 6, Mass 

ee products Corp., New “York 16, 


Penal Chemicals Corp., Philadelphia 
Rabson anhattan, Inc., 
Sirotta, Bernard, Co., 


Skil Corp., Chicago 30, IIl. 

Stecloote Mfg. Co., St. Louis 3, Mo. 
Ti-Co Industries, Inc., Tipton, Ind. 
#Tumb-L-Matic, Inc., Stamford, Conn. 
United Laboratories Co., Linden, ® | 
end Corp., Mishawaka, I 

Sin Dental Mfg. es Indus- 
re Dive New York 16, N.Y 


Providence 3, 


Abrasives 


Passaic, 


Brooklyn 31, 


ANTISTATIC COMPOUNDS, 
CLEANERS 


Corp., Paterson 4, N. J. 
* Antara Chemicals A Sales Div. of Gen- 
eral Anil & Film Corp., New York 


Amel, Hoffman & Co., Inc., Provi- 


scone” Plastic & Chemical Co., De- 
troit 3, Mich. 


& Engineering Associates, 
Elkton, M 
— Chemical Co., Providence 3, 


- a Winkle-Munning Co., 
Matawan, N. J. 

*Imperial Chemical Industries, Ltd.. 

London, S.W. 1, England 

McAleer Mfg. Corp., Detroit 17, Mich. 

ise Presentation, Inc., New 


York 35, N 
# Indicates Advertiser 


Merix Chemical Co., Chicago 49, Ill. 
Onyx Chemical Corp., Jersey City 2, 


m2 oe United, Inc., Union, N. J. 
> Chemical Corp., Brooklyn 10, 
iy 


Radiation 
Island Ci 

Research Sa & aa: Suffern, N, Y. 

Schwartz Chemical Co., inc., Long 
Island City 1, N. Y. 

*Simco Co., The, Lansdale, Pa. 
Swift & Co., Chicago 9, Ill. 
Wye Industries, Boston 27, Mass. 


Avptcatiens, Inc., Long 


BAGS, MULTIWALL PAPER 


Bemis Bro. Bag Co., St. Louis * Mo. 
Chase Bag Co., New York 17, Y. 
Cromwell Paper Co., Chicago 1, iit 
ies, es Chemical Co., Providence 3, 
I. 


Equitable Paper Bag Co., Inc., Long 
Island City 1, N. Y. 

Flexible Packaging Div., Continental 
Can Co., Inc., Mt. Vernon, Ohio 
Owens-Illinois Glass Co., Multiwall Bag 

Div., Toledo 1, Ohio 


BAGS, PACKAGING 


Acor Plasticover Co., Inc., New York, 
a A 
Austin Industries, Inc., Marlboro, Mass. 
Bemis Bro. Bag Co., St. Louis 2, Mo. 
Canton Containers, Inc., Canton 7, 
Ohio 
Chase Bag Co., New York 17, N. Y. 
Cromwell Paper Co., Chicago 1, I. 
Crystal-X Corp., Lenni Mills, Pa. 
er Chemical Co., Providence 3, 


E A Paper Bag Co., Inc., Long 
sland City 1, N. Y. 
Flexible Packaging Div., Continental 
Can Co., Inc., Mt. Vernon, Ohio 

Hedwin Corp., Baltimore 11, Md. 
ee S. L., Mfg. Co., Chicago 5, 


Kehr Products Co., Philadelphia 8, Pa. 

Lamex, Inc., Norcross, 

Lawrence Packaging Supply Co., 
Newark 4, N. J. 

Polo Plastics Co., Milwaukee 12, Wis. 

Reynolds Plastics, Inc., Walled Lake, 
Mich. 

Western Specialty Mfg. Corp., Chey- 
enne, Wyo. 


BAGS, VACUUM AND PRESSURE 
MOLDING 


Airconductors, Gardena, Calif. 
cmt y M. A., & Co., Inc., New York 


Flexible Packaging Div., Continental 
Can Inc., Mt. Vernon, Ohio 
Reynolds Plastics, Inc., Walled Lake, 

Mich. 


BEARINGS 


pce Plastics, Inc., Brooklyn 8, N. Y. 
inated Sheet Products Corp., Nor- 
wood, Mass. 


For list of distributors, see p. 1260 


Manion Automatic Polishing Equip- 
t Corp., Posen 70, N. Y. 


Polymer Corp. of Pa., The, Reading, 


Polypenco, Inc., Reading, Pa. 

* Reliable Rubber & Plastic Machinery 
Co., Inc., N. Bergen, N. J. 

Rollway Bearing Co., Inc., Syracuse 4, 


Timken Roller Bearing Co., The, Can- 
ton 6, Ohio 


BELTS, BANDS AND SPECIALTIES, 
ABRASIVE 


Armour & Co., Armour Alliance Indus- 
tries, Alliance, Ohio 
Ceeegnae Co., The, Niagara Falls, 


co Cor, The, Dayton, Ohio 
Dao Chicago 30, Il. 
Sole Ta ratories Co., Linden, N. J. 


BELTS, STAINLESS STEEL 


Metalsmiths, Oran 
Pyramid 


Screen rp. =  eittine 46, 
Mass. 


BOXES, CORRUGATED AND 
SOLID FIBRE 


a Fiber Glass Co., El Monte, 


alif, 

Federal Container Corp.,, Minneapolis 
22, Minn. 

Gaylord Container Div., Crown Zeller- 


General Box Co., Des Plaines, Ill. 
Greif Bros. Cooperage Corp., The, Del- 
aware, Ohio 
Hankins Container Co., Div. of The 
Flintkote Co., Cleveland 35, Ohio 
-—~ & Dauch Div., West V 
& Paper Co., "Sandusky, 
Inland Container Corp., Indianapolis 6. 


In 
uae Container Corp., St. Louis 11, 
Owens-Illinois Glass Co., Paper Prod- 
ucts Div., Toledo 1, Ohio 
River Raisin Paper Co., Monroe, Mich. 
mie N Seana Inc., New York 
S. Corrugated-Fibre Box Co., The, 
v uedtanepotie 7, Ind. 
BOXES, TOTE 


Aeroplastics Corp., Venice, Calif. 
Rubber-Co., Div. of 


American Hard 

Amerace Co! ee EF a }. 
Bethlehem Steel Co., 
am Mfg. Corp., “o: Yok 13, 


m 
Chemtron Fiber Glass Co., El Monte, 


Calif. 
*Colonial Kolonite Co., Chicago 47, Ill. 
——s Packaging Co., Philadelphia 
, Pa. 
Convoy, Inc., Canton 6, Ohio 
Dura lastics of New York, Inc., New 
York 16, N. Y. 
Electro Plastics Corp., Dallas 7, Texas 
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Fabri-Form Co., The, Byesville, Ohio 
Federal Container Corp. ., Minneapolis 






22, 
General "Plastics Corp., Santa Monica, 
Calif 


Hawley Products Co., St. Charles, Ill. 

Hinde . Dauch are West Virginia 
Pulp & Paper Co., Sandusky, Ohio 
ay Moulding Corp., Cohoes, N 

Plastics, Inc., > aly 8, N. Y. 

Modern Plastics, Miami 42, Fla. 

1 wine Plastics, Inc., Walled Lake, 

; Mich. 

Texstar Plastics, a Div. of The Texstar 
Corp., Forth Worth, Texas 

Western One Mfg. Corp., Chey- 

enne, 

Zenith Plactics of Michigan, Inc., Ypsi- 

; lanti, Mich. 













































BUFFING AND POLISHING 
COMPOUNDS 


American Products Mfg. Co., New 
Orleans 18, La. 
*Cadillac Plastic & Chemical Co., De- 
troit 3, Mich. 
Composition Materials Co., Inc., New 
York 36, ,? 
Diamond Tool Research Co., Inc., New 
York 10, N. Y. 
ee, Chemical Co., Providence 3, 
1. 


Elgin National Watch Co., Abrasives 
Div., Elgin, Ill. 

*En Equipment Co., Chicago 5, Ill. 
Ficher Scientific Co., Pittsburgh 19, Pa. 
Hanson-Van Winkle- Munning Co., 

Matawan, N. J. 
Harrison & Co., Inc., Haverhill, Mass. 
Industrial & Domestic Silicones Distrib- 
utor, Reseda, Calif. 
Kramer, H. W., Co., Inc., Richmond 


Hill 18, N. Y. 
Lea Mfg. Co., The, Waterbury 20, 
Conn. 


*Lupoline Automatic Polishing Equip- 
ment Corp., Bronx 70, N. Y. 
McAleer M g. ” Corp., Detroit 17, Mich. 
Micron Specialties Co., Chicago 39, Ill. 
oon roeeeee Corp., New York 16, 


Siebert, R. R., Co., The, Rochester 4, 
Sirotta. Bernard, Co., Brooklyn 31, 


Texstar Plastics, a Div. of The Texstar 
Corp., Forth Worth, Texas 
Ti-Co Industries, Inc., Tipton, Ind. 


maica 33, N. 
United s cieeciasien Co., Linden, N. J. 
Wilco Co., Los Angeles 23, Calif. 


CLAMPS 


Airmatic Valve, Inc., Cleveland 9, 
Ohio 
Cincinnati Tool Co., The, Cincinnati 
12, Ohio 
Detroit Stamping Co., Detroit 3, Mich. 
Fisher Scientific Co., Pittsburgh 19, Pa. 
ae Tools, Inc., Div. of X-acto, 
Long Island City 1, N. Y. 
we 2. Molders Supply Co., Cleve- 
land 20, Ohio 
Lapeer Mfg. Co., Detroit 2, Mich. 
Modem Plastics, Miami 42, Fla. 
Murray Co., Towson 4, Md. 
Tinnerman Products, Inc., Cleveland 1, 
Ohio 


CUT-OFF WHEELS 


Allison-Cambell Div., American Chain 
* Cable Co., Inc., Bridgeport 2, 
Yonn. 


*% Indicates Advertiser 


Tumble-Buff Lgeeentacioe, Inc., Ja- 


Carborundum Co., The, Niagara Falls, 
N. Y. 


El “s National Watch Co., Abrasives 
Elgin, Il. 
Senien Electric Co., Inc., Bethel, 
Conn. 
Meyers, W. F., Co., Inc., Bedford, Ind. 
Norton Co., Worcester 6, Mass. 
Raybestos-Manhattan, Inc., Passaic, 


N. J. 
Sandstrom, J. G., » aeaing Wheel Co., 
Springfiel 4, 
~~ Schey Co., Inc., Manlius, 
> ae 


DECALCOMANIAS 
Bricmar Mfg. Corp., New York 13, 
N. Y. 
Commercial Decal, Inc., Mt. Vernon, 
N.Y 


Criterion Pee Co., Inc., New 
York 17, 

Electro Phaeton Corp., Dallas 7, Texas 

Kaumagraph Co., Wilmington 99, Del. 

Me aan th The, Chicago 44, Ill. 

— Decalcomania Co., Chicago 5, 


Pee Cee Tape & Label Co., Los Angeles 
- 36, Calif. 

Top-Aight Corp., York, Pa. 

Western Specialty Mfg. Corp., Chey- 
enne, Wyo. 


DIES, SHEETING 


*Essex Plastic Machinery Co., Inc., 
Beverly, Mass. 
Fischer, Johann, Machinenbau, Lohmar, 
Bez., Cologne, West Germany 
J MC Co., Newark 5, N. J. 
*Johnson Mfg. Co., Inc., Chippewa 
Falls, Wis. 
*Kleinewefers, Joh., Séhne, Krefeld, West 
Germany 
ee Corp., New York 16, 


Payne Tool & a Co., The, 
Springfield, Ohio 
Skyline Industries, Titusville, Pa. 


DIES, STEEL 
A & S Steel Rule Die Corp., New York 
N.Y. 
Able Steel Rule Die Co., New York 12, 
» J 


pan Steel Rule Die Mfrs., New 
York 10, N. Y. 
* Acromark Co., The, Elizabeth 4, N. J. 
*Akron Presform Mold Co., The, Cuya- 
hoga Falls, Ohio 
= Engravers Inc., New York 12, 
Y. 


Pe uk Mfg. Co., Philadelphia 22, Pa. 

Cowan Plastic Products Corp., Provi- 
dence 9, R. I. 

Crucible Steel Co. of America, Pitts- 
burgh 30, Pa. 

Daniels-Kummer Engraving Co., Addi- 
son, Ill. 

Defiance Machine & Tool Co., St. Louis 


, 


oO. 
Dewes Gumbs Die Co., Inc., New York 
Y. 


13, 
Electro Plastics Corp., Dallas 7, ae 
Firth Sterling, Inc., Pittsburgh 30, 
*Foremost Machine Builders, Inc., i 
ingston, N. J. 
agpenes Co., Pittsburgh 1, 
ependent Die & Supply Ca. St. 
Louis 4, Mo. 


*Kleinewefers, Joh., Sdhne, Krefeld, 


West Germany 

Luxor Plastics N.V., Amsterdam-C, 
Netherlands 

Many, J., & Co., New York 13, N. Y. 


(For complete addresses, see Alphabetical Index, p. 1323) 


Payne Tool & Engineering Co., The, 
Springfield, Ohio 

Plastic Mold Tool & Die Co., Inc., E, 
Rutherford, N. J. 

Sarcol Foundry & Pattern Corp., Chi- 
cago 12, Ill. 

Skyline Industries, Titusville, Pa. 

Sossner Steel Stamps, Inc., New York 

Y 


a. es 
Western Supplies Co., St. Louis 6, Mo, 


DRILLS 


Elgin National Watch Co., Abrasives 
Div., Elgin, Il. 
Foredom Electric Co., Inc., Bethel, 


Conn. 
Handicraft Tools, Inc., Div. of X-acto, 
Inc., Long Island City 1, N. ¥. 


*Omni Products Corp., New York 16, 
N. Y 


Star Expansion Co., Mountainville, 


N. Y. 
Super Tool Co., Div. of Van Norman 
Industries, Detroit 13, Mich. 


DRUMS, SHIPPING 


A. Fibre 
B. Metal 
Aluminum Co. of America, Pittsbur 


. Pa. ) 
Greif Bros. Cooperage Corp., The, Del- 
aware, Ohio (A, B) 
Hawley Products Co., St. Charles, Ill. 


(A 

Lawrence Remains Supply Co., 
Newark 4, N. J. 4 

Microcell, Ltd., London W.C. a Eng- 

land A, AB) 

Owens-Illinois Glass Co., Paper Od. 

ucts Div., Toledo 1, Ohio (A) 


ELECTRODES, HIGH-FREQUENCY 
HEAT SEALING 


A & S Steel Rule Die Corp., New York 
i) a 

Able Steel Rule Die Co., New York 12, 
N. Y. 

Aes Engravers, Inc., New York 12, 


Y. 

Callan, A., Co., Chicago 6, Il. 
Flodins Industri A.B., Lysekil, Sweden 
Kabar Mfg. Corp., Roosevelt, N. 

* Mayflower Electronic Devices, as 

Little Ferry, N. J. 
*Omni Products Corp., New York 16, 
N. Y. 


* Peterson Electronic Die Co., Inc., Mine- 
ola, N. Y. 

Reeve Electronics, Inc., Chicago 6, IL 

*Sealomatic Electronics Corp., Brooklyn 
N. Y 


Western Specialty Mfg. Corp., Chey- 
enne, Wyo. 


EXTRUDER CYLINDERS 


Aetna-Standard Div., Blaw-Knox Co., 
Akron $, Ohio 
*Danish Plastics, Copenhagen, Denmark 
*Essex Plastic Machinery Co., Inc, 
Beverly, Mass. 
Fischer, Johann, Maschinenbau, Loh- 
mar, Bez., Cologne, West Germany 
Iddon Brothers Ltd., Leyland, Lanca- 
shire, England 
* Industrial Research Laboratories, Div. 
of Honolulu Oil Corp., Los Angeles 
11, Calif. 
J] M C Co., Newark 5, N. J. 
*Kleinewefers, Joh., Séhne, Krefeld, 
West Germany 
*Mapre S.A., Diekirch, Grand Duchy 
of Luxembourg 








~~ 








#Omni Products Corp., New York, N. Y. 
Sawaya Mfg. Co., Inc., Trinidad, Colo. 


EXTRUDER SCREENS 
Cambridge Wire Cloth Co., Cambridge, 


Md. 
Newark Wire Cloth Co., Newark, N. J. 
*Sherwath Equipment & Mfg. Co., Inc., 
New York, N. Y. 
Tyler, W. i Co., Cleveland, Chio 
oe seorge A., & Son, New York 
wom, ¥. 


EXTRUDER SCREWS 
Aetna-Standard Div., Blaw-Knox Co., 
Akron 9, Ohio 


Al-Be Industries, South Gate, Calif. 

*Chandler Equipment Engineering Co., 
Anaheim, Calif. 

*Danish Plastics, Copenhagen, Denmark 

*xEssex Plastic Machinery Co., Inc., 
Beverly, Mass. 

Iddon Brothers Ltd., Leyland, Lanca- 
shire, England 

J MC Co., Newark 5, N. J. 

ay Mfg. Co., Inc., Chippewa 
F ; 


, Wis. 
*Killion Tool & Mfg. Co., Verona, N. J. 
*Kleinewefers, Joh., Sohne, Krefeld, 
West Germany 
*Mapre S.A., Diekirch, Grand Duchy 
of Luxembourg 
*Omni Products Corp., New York, N. Y. 
Peco Machinery Sales (Westminster), 
Ltd., London S.W. 1, England 
Sawaya Mfg. Co., Inc., Trinidad, Colo. 
Skyline Industries, Titusville, Pa. 
Wayne Machine & Die Co., Passaic, 


*Wemer & Pfleiderer, Stuttgart, West 
Germany 


FASTENERS 


Aluminum Co. of America, Pittsburgh 
19, Pa. 

Boots Aircraft Nut Corp., Norwalk, 
Conn. 

Central Screw Co., Chicago 9, Ill. 

Chicago Screw Co., The, Div. of Stand- 
ard Screw Co., Bellwood, IIl. 

Continental Screw Co., New Bedford, 


Mass. 
Flexigrip, Inc., New York 21, N. Y. 


Hanscom, H. F., & Co., Inc., Provi- 
dence 5, R. I. 
Hartford Machine Screw Co., Div of 


Standard Screw Co., Hartford 2, 
onn. 

Industrial Plastic Fabricators, Norwood, 
Mass. 

*National Lock Co., Rockford, II. 
Palnut Co., The, Mountainside, N. J. 
Parker-Kalon, A Div. of General Amer- 

_ Transportation Corp., Clifton, 
Phelps Mfg. Div., Heli-Coil Corp., 
Danbury, Conn. 

Pheoll Mfg., Inc., Chicago, III. 

South Chester Corp., Southco Div., 
Lester, Pa. 

Standard Screw Co., Bellwood, II. 

3° ' ee Co., Mountainville, 


Cleveland 1, 


io 

United Shoe Machinery Corp., 
7, Mass. 

United Shoe Machinery Corp., Pop 
Rivet Div., Shelton, Conn. 

Waldes Kohinoor, Inc., Long Island 
City 1, N. Y. 

Western Automatic Machine Screw Co., 
The, Div. of Standard Screw Co., 


Tinnerman Products, Inc., 


Boston 


__Elyri a, Ohio 
* Indic Indicates Advertiser 





FILTER CONE ATTACHMENTS 


Electro-Chemical Products 
Cleveland 10, Ohio 
*Omni Products Corp., New York 16, 


* Whitlock Associates, Inc., Oak Park 
37, Mich. 


Corp., 


FILTERS 


Armour & Co., Armour Alliance Indus- 
tries, Alliance, Ohio 
*Dayco Corp., The, Dayton, Ohio 
Dundick Tool Works, Inc., Chicago 23, 


Electro-Chemical Products 
Cleveland 10, Ohio 

Hannifin Co., Div. of Parker-Hannifin 
Corp., Des Plaines, Ill. 

Lincoln Engineering Co., St. Louis 20, 


Corp., 


Mo. 
*Marvel Engineering Co., Chicago 45, 
ie - 3 Products Corp., New York 16, 
5 
Perfecting Service Co., Charlotte 6, 


Pyramid Screen Corp., Brookline 46, 
Mass 
*Sherwait Equipment & Mfg. Co., Inc., 
New York 7, N. Y. 


FINISHING COMPOUNDS 


Composition 4 ea Co., , New 
York 36, N. 

Dennis Cheasical Co., St. Louis 3, Mo. 

*Dytex Chemical Co., Providence 3, 


R. L. 
Elgin National Watch Co., 
Div., Elgin, I 
Harrison & Co., Inc., Haverhill, Mass. 
Kramer, H. W., Co., Inc., Richmond 
Hill 18, N. Y. 
Lord Chemical Corp., Sub. of Wheela- 
brator Corp., York, Pa. 
*Lupoline Automatic. Polishing Equip- 
ment Corp., Bronx 70, N. Y. 
McAleer M g. ’ Co., Detroit 17, Mich. 
*Omni Products Corp., New York 16, 
N. Y 


Abrasives 


Polymer Corp., The, Whirlclad Div., 
Reading, Pa. 

R. A. Chemical Corp., B’klyn, N. Y. 

Sirotta, Bernard, Co., B’klyn, N. Y. 

Swift & Co., Chicago 9, Il. 

Texstar Plastics, a Div. of The Texstar 
Corp., Fort Worth, Texas 

United Laboratories Co., Linden, N. J. 


FLEXIBLE MATERIALS 
FOR MOLDS 


Axel Plastics Research 
Brooklyn 22, N. Y. 
Chemtron Fiber Glass Co., 

Calif. 
Dennis Chemical Co., St. Louis 3, Mo. 
Hastings Plastics, Inc., Santa Monica, 
Calif. 
Hysol Corp., Olean, N. Y. 
Pasley’s Plastic Products, Inc., 
18, Ga. 
Rezolin, Inc., Santa Monica, Calif. 
Technicraft Co., Boston 34, Mass. 


Laboratories, 


El Monte, 


Atlanta 


FOILS, FOR MOLDED DECORATIVE 
PROCESS 


Commercial Decal, 
N. Y. 


Kaumagraph Co., 

Mulder & -Zoon, 
Holland 

*Omapress A.G., Zurich, Switzerland 


Inc., Mt. Vernon, 


Wilmington 99, Del. 
N. V. Amsterdam, 


SUPPLIES 


HEATING ELEMENTS 


A. Band and Cartridge 
B. Infra-red 
Chromlox, Inc., Some ~ 8, > (A, B) 
*General E Sales 
Div., Bs nce to 5, vy » cage B 


Hotwatt, Inc., Danvers, Mass. (A 
*Industrial Heater Co., Inc., New nn 1 


a Control Corp., Birmingham, 
* Injection areos Supply Co., Cleve- 
ec, (A) 


New oo. ig ie Co., Inc., Harri- 
son, N. J. (A, B) 
*Research, Inc., Minneapolis 24, Minn. 


(B) 
*Thermel, Inc., Franklin Park, Il. (A) 
Vulcan Electric Co., Danvers 32, Mass. 


(A) 
Watlow Electric Mfg. Co., St. Louis 
4, Mo. (A) 


HINGES, METAL 


*Geissel Mfg. Co., Inc., Hillside, N. J. 
*National Lock Co., Rockford, ii. 


HOSE AND TUBING 
(Industrial) 


A. Flexible Metal 
B. Non-Metal 


Airconductors, Gardena, Calif. (B) 
American Hard Rubber Co., Div. of 

Amerace Corp., Butler, N. J. (B) 
Bemis Bro. Bag Co., St. Louis 2, — 


) 
*Callanan, J. A., Co., Chicago 6, nk 


Dekoron Products Div., Samuel Moore 
& Co., Mantua, Ohio (B) 
sy 


Products 

Cleveland 10, Ohio (B) 
Flexaust Co., The, New York viele a 
Jodee Plastics, Inc., Brooklyn 8, wy 
Johns-Manville, New York 16, N. Y. (B) 
Lincoln Engineering Co., St. Louis iB 


Mo. 
Moore Mfg., 
Calif. 
Munray Products Div., The Fanner 

Mfg. Co., Cleveland 35, Ohio (B) 
— products Corr., New to $ 
Pectlen Metal Hose, Inc., Mt. Vernon, 
N, 3- (A) 


Electro-Chemical 


Inc., San Francisco ~ 


Parker Fittings and Hose Div., Parker- 
Hannifin Corp., Cleveland 12, Ohio 


(B) 
nae Service Co., Charlotte 6, 


Plastic Extruded Products Co., Eliza- 
beth 1, N. J. B 
Polymer Corp. of Pa., The, Reading, ~ 


Polypenco, Inc., Reading Pa. (B) 
Porter, H. K., Co., ap Thermoid Div., 
Philadelphia 24, P. B 
Wihevhastes tlanhettin. Inc., Reinforced 
Plastics Dept., Manheim, Pa. (B) 
Resistoflex Corp., Roseland, N. J.  (B) 
Seamlex Co., Inc., Long island City on 
Y 


N. Y. 
Skyline Industries, Titusville, Pa. (B) 
Texstar Plastics, a Div. of Texstar 
Corp., Fort Worth, Texas (A, B) 
United States Gasket Co., Plastics Div. 
of Garlock, Inc., Camden, N; f. (B) 
U. S. Stoneware Co., The, Tallmadge, 
Ohio {B) 








SUPPLIES 


INKS FOR PRINTING PLASTICS 


*Acheson Dispersed Pigments Co., Unit 
- iene Industries, Philadelphia 


tidateoath Ch. The, Elizabeth 4, N. J. 
American Lacquer Solvents Co., Phoe- 


nixville, P 
—— “Machine Co., College Point 56, 
Atlas So Corp., Long Island City 
Y 


Colora Pe ae Inks, Inc., Long Island 
ity, N. 
Custos C Chasnicale Co., Inc., E. Ruther- 


ford, N. J. 
Machine & Tool Co., St. Louis 
10, Mo. 
General Engineering Co., Radcliffe, 
Lancs., England 
General Printing Ink Co., Div. »* Sun 
Chemical Co New York 17, 7, 
General Research & Supply Co., unl 
Rapids 3, Mich. 
Gotham Ta Ink + Color Co., Long Island 
ity 
ner 4 "Standard Chemical Co., Akron 
io 
Interchemical ene Printing Ink Div., 
New York 
a ee Andy Co., New York 


Markem Machine Co., Keene, N. H. 

Metachem Resins Corp., Mereco Prod- 
ucts Div., Cranston 10, R. I. 

i Homer W., & Co., Chicago 22, 


as 8 Plastic Products, Inc., Atlanta 


Poh Jn ‘Todustrial Finishes Corp., Af- 
liate of Atlas ae Corp., Long 


Island City, N. Y. 

——w Mfg. Co., Adams, 

Union Ink Co., Inc. a N. J. 

Vansul Colors, Engl i ee 

Vorac The, Rutherford, N. ‘ 

Weber Marking Systems, Inc., Mt. 
Prospect, IIl. 


INSERTS 
Airconductors, Gardena, Calif. 


nee Aircraft Nut Corp., Norwalk, 


Groov-Pin Corp., Ridgefield, N. J. 
i John, Inc., Westbury, L. L., 


jodee a Inc., Brooklyn 8, N. Y. 


— Products Corp., Chicago 39, 


2 ay Companies, Livingston, 
*National Lock Co., Rockford, Til. 


Phel Mfg. Div., Heli-Coil Corp., 
ay Conn 
Plastics Scouts Co., Flint 1, Mich. 
JOINTS 


(Expansion, Flexible-Ball, Pipe, 
Revolving, Swivel, etc.) 


Barco Mfg. Co., Barrington, Til. 
Chiksan 


Co., Brea, Calif. 
Gate Fitting Co., Cleveland 10, 
hio 
oe Be patos Corp., 
Cleveland 10, 


“hs Machine ms Inc., Paterson 4, 
Perfodtng Service Co., Charlotte 6, 
Plastiline, Inc., Big > Plains, N. Y. 
Resistoflex Co Rosela N. 1. 

“3 BD a Inc., Chicago 


Seamlex Co., Inc., L. L C. 1, N. Y. 


% Indicates Advertiser 
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KNIVES 
(For Cutters and Granulators) 


Birbach, L. E., Associates, Inc., Draco 
Div., Boston (Malden) 48, Mass. 
*Essex Plastic Machinery Co., Inc., 
Beverly, Mass. 

Ferry Machine Co., Kent, Ohio 

Firth Sterling, Inc., Pittsburgh 30, Pa. 

*Foremost Machine Builders, Inc., Liv- 
ingston, N. J. 

General Engineering Co., Radcliffe, 
Lancs., En 

*Judelshon, Oscar 1., Inc., New York, 


Lemmon, & Snoap Co., Grand Rapids 
*Mapre S.A., Diekirch, Grand Duchy 


of Luxembour 

Meyers, W. F. Inc., Bedford, Ind. 

Mitts & Merrill, Saginaw, Mich. 

va Knife Co., The, Cincinnati 23, 
io 


ne at Products Corp., New York 16, 
*Rainville Co., Inc., The, Garden City, 
a Saw & Steel Co., Fitchburg, 


*T Bo ‘Stiles & Co., Riegelsville, N. J. 
Victory Carbide Saw & Tool Co., Inc., 


Antioch, Il. 
*Waldron-Harti Div.; Midland-Ross 


Corp., New Brunswick, N. J. 


LABELS, PRESSURE-SENSITIVE 
(Self-Adhesive, for Plastics) 


* Allen patipader Co., Inc., New York 


51, N. 
Avery Label Co., Monrovia, Calif. 
Brady, W. H., Co., Milwaukee 9, Wis. 
se ad Enterprises, Inc., Rochester 9, 


Connecticut Hard Rubber Co., New 
Haven 10, Conn. 

Criterion 4 $= Co., Inc., New 
York 17, N 

Dennison Mtg. Go Framingham, Mass. 

er Ready bel Corp., Belleville 9, 


Fasson Products, Painesville, va 

G & S Label Corp., New York 1, N 

Hollywood -_ Meta Lite Corp., Staal 
York 11, 

Kleen-Stik lt Inc., Chicago 31, 


Lae Tape Co., , Rochester 9, 


9) Sara ae Los 
Angeles 36, Calif. 

Printon Corp., New York 10, N. Y. 

Screen-O-Printer Mfg. Co., Adams, 

ass. 

ary Reprantanten, Inc., Long Island 
City 1, N. Y. 

Tompkins’ Label Service, Philadelphia 


Topflight Corp., York, Pa. 
Weber Marking Systems, Inc., Mt. 
Prospect, Til. 
LAMPS 
(See also Driers and Preheaters, p. 1207) 
A. Infra-red 
B. Ultraviolet 
Cleveland Process Corp., Clovtons 


Ohio ( 
Fisher Scientific Co., Pittsburgh 19, Pa. 


A 
*Lawter Chemicals, Inc., Chicago 45, = 
Miskella Infra-Red Co., Inc., The, 


Cleveland 4, Ohio (A) 
ia ema Edwin L., Co., —, § 
a. 


(For complete addresses, see Alphabetical Index, p, 1323) 





MASKING PAPER AND TAPE 


Bonale Bes. Bie Oo, St. Louis 2, Mo, 


Brady, W. H., , Milwaukee 9, W 
a * har Ry Inc., Roches 


‘a J. A. Co., Chicago 6, Ill 


maa Co., The, Niagara Falls, 


Hollywood _ Meta Lite Corp., New 
York 11, N. Y 

Johns-Manville, New York 16, N. Y, 

Pee Cee Tape & Label Co. Los 
Angeles 36, Calif. 

Permacel, New Brunswick, 

Sawaya Mfg. Co., Inc., Tinta Colo. 
bes Tape Corp., New Rochelle, 


MATERIALS FOR MOLDS 


A. Gypsum 
B. Metal 
C. Plastic 


io, Match Plate Co., Inc., Chica 


12, Ill. 
Aleaneny, Ls Late Steel Corp., Pitts- 
bur 
*Bestwall Gypsum Co., Ardmore, Pa. 
Bethlehem eeu Co., Bethlehem, 


Brush Beryllium Co., The, ti 
Ohio 


*Cadillac Plastic & Chemical Co., De- 
troit 3, Mich. 
Carpenter Steel Co., The, Reading, 


Cerro de Ene Sales Corp., New Y 


22, 

Crmible gl Co. of America, Pitts- 
burgh 30 (B, 
Damen Tool ‘& Engineering Co., Ine., 

Chicago 31, 
Heppenstall Se ‘Pittsburgh 1, Pa. (B) 
*Latrobe Steel Co., Latrobe, Pa. 
Lawrence Adhesive & Chemical Co., 
Inc., Lawrence, Mass. (C) 
Metachem Resins Corp., Mereco Prod- 
ucts Div., Cranston 10, R. L. (C) 
*Newbury Industries, Inc., Newbury, 


Ohio 
*Standard Tool Co., Leominster, Mass. 


Trico Machine Products Corp., % 
Cleveland 4, Ohio 
aa ng oe of America, Inc., New 
York 17, N. Y. 
~~ jas Gypsum Co., Chicago = 6, 


— 


Se8 


be ~emaet -Alloys Steel Co., tae 


(B) 


MOLD CLEANING COMPOUNDS 


Brulin & Co., Inc., Indianapolis 7, Ind. 

Comoneton Me "Materials Co., Inc., New 
Yor 

es, ay Cheated Co., Providence 3, 


Hanson-Van Wink!e-Munning Co., Mat- 


awan, N. J. 
Lord Chemical Corp., Sub. of Wheela- 


brator Corp., Yor ” Pa. 

Metachem Resins Corp., Mereco Prod- 
ucts Div., Cranston 10, R. I. 

ae Products, Inc., New York 6, 


7 
Sirota, Bernard, Co., Brooklyn 31, 
Swift & Co., Chicago 9, Il. 


MOLD RELEASE AGENTS 
(Mold Lubricants) 


* Advance Solvents & Chemical, Div. of 


Carlisle Chemical Works, Inc., New 
Brunswick, N. J. 









». 


ft ak a> Vie 


—_ 











Corp. 

wk Antara Chemicals, 
eral _— & Film Corp., New York 
14, N. Y 


"eli, 


Paterson 4, N. J. 
A Sales Div. of Gen- 


a 


lastics Co., Inc., El Segundo, 
Stamford, 


Axel BP Plastics a Laboratories, 
Brooklyn 22, 
B. B. Consival a. Cambridge 39, 


Mass 
Anilin- & Soda-Fabrik AG, 
Ludwigshafen am Rhein, West Ger- 


many 
Biggs, Carl H., Co., Inc., Santa Monica, 


*Borco Chemicals, Inc., Chicag: 2. a 
Brulin & Co., Inc., Indianapo 
a Development Conk. Ad 


Conical & Engineering Associates, 
Elkton, Md. 
Chemical Industries, Unit of E. F. Van 
Winkle Co., Pasadena, Calif. 
Werke Hiils, A.G:, Marl 
(Kreis Recklinghausen), West Ger- 


many 
Chemtron Fiber Glass Co., El Monte, 
Calif. 


Dennis Chemical Co., St. Louis 3, Mo. 

*Deutsche Advance Produktion GmbH, 
Bensheim, West Germany 

*Devcon Corp., Danvers, Mass 

*Dow Chemical Co., The, Midland, 


Dow Coming Corporation, Midland, 

xdu Pont, E. I., de Nemours & Co., Inc., 
Wilmington 98, Del. 

on Chemical Co., Providence 3, 
Electrofilm, Inc., North Hollywood, 
Calif. 


Ellen Products Co., Stony Point, N. Y. 
#Emery Industries, Inc., Cincinnati 2. 


*Farbenfabriken-Bayer, A.G., Lever- 
n, West Germany 
ogy Corp., Color Div., Cleveland 5, 


*Fine Organics, Inc., Lodi, N 
Garan Che 


boratories, Inc., 


mical Corp., ae Calif. 
—,' Industrial Chemicals, Yonkers, 


General Electric Co., papene Products 
Dept., Waterford, N. 
General Mills, Inc., ‘Oilseeds Div., Min- 
neapolis 26, Minn. 
Harms, Perc. E., Co., Northfield, }. 
#Harwick re Chemical Co., 


Hastings. Plastics, Inc., Santa Monica, 
*Hayden ‘7 ©. Wilmington, Mass. 


7 = , & Co., Philadelphia 
fv Corp., Olean, N. Y. 


Chemical Industries, Ltd. 

illbank, London, S.W. 1, England 

Industrial & Domestic Silicones Dis- 
tributor, Reseda, Calif. 


#njestion “Molders Supply Co., Cleve- 


Interchemical Corp., Finishes Div., 
Newark, N. J. 


Jefferson Chemical Co., Houston 2, 
Texas 


murced Plastics, Washington 16, 

Koppers Co., Inc., Chemicals & 
stuffs Div., Pittsburgh 19, Pa. — 

*Krieger Color & Chemical Co., Inc., 
Hollywood Calif. 

a Plastics Co., Inc., Oshkosh, 


le thetic Go. Tampa 3, Fla. 


# Indicates Advertiser 





*Lanair Co., Chicago 10, Il. 


a ae "Adhesive & Chemical Co., 
Lawrence, Mass. 
Lebes Chemical Corp., Paramount, 


Lunn Laminates, 


Inc., Huntington 
Station, N. Y. 


*Lupoline Automatic Polishing Equip- 


ie Corp., Bronx 70, 
lia Plastics, Inc., ‘Chamblee, Ga. 
M ckrodt Chemical Works, St. Louis 


7, Mo. 
*McKesson & Rete, a? Chemical 


Dept., New York 1 
Merix Chemical 1 Co., chines ‘49, Ill. 
a Resins Corp., ereco Prod- 
Div., Cranston 10, R. L 
Corp., 


Midland Adhesive & Chemical 
Ferndale 20 
Mitchell Rand Mie. ‘Corp., New York 
Mal Rez Div., American Potvachoenting 
Minnea - 18, M 
National Lead , New Yok 6, New 
ork 
Nopco Chemical Co., Newark, N. J. 


*Nuodex Products Co., Div. of H 
3 ae Chemical Corp., Elizabeth, 


Oaks Products, Inc., New York 6, 
Olin Mathieson Chemical Corp., Balti- 
on 3, 
er Products Corp., New York 16, 
Cus Chemical Corp., Jersey City 2, 
Pan roducts Div. tS ouster Rubber, 
Inc., Washington 16, D. 
Pennsvivania Refining Co., Cleveland 


Plasteel : wR Inkster, Mich. 


Sate Molders Supply Co., Inc., Fan- 
Plastics Color Co., Inc., Chatham, N. J. 


~~. poe Corp., Rockville Centre, 


#Ratpvll Co., Inc., The, Garden City, 


Ren "Plastice Inc., Lansing 9, Mich. 
Research Sales, Inc., Suffern, N. Y. 
— Chemical, Inc., Wilmington 99, 


Rezolin, Inc., Santa Monica, Calif. 

Schwartz oe .~ Inc., Long 
Island City 1 

Scott Bader & Go, La, Northampton- 
shire, England 

Shanco vier ag & Chemicals, Inc., 
Tonawanda, Y. 

—— Mite Co., Jersey City 4, 


N. J. 
*Specialty Products Co., Jersey City 2, 


Sprits, Lynbrook, New York 

Sun Oil Co., Philadelphia 3, Pa. 
Swift & Co., Chicago 9, Ill 

Swift & Co., Hammond, Ind. 
ae Chemicals, Inc., Paterson 4, 


yf 
~~ Products Co., Cleveland 12, 
C) 
Technicraft Co., Boston 34, Mass. 
Thalco, Los Angeles 22, Calif. 
*Thoreson-McCosh, Inc., Detroit 19, 


Mich. 
Tyiene Plastics, Inc., Michigan City, 


Union Carbide Chemicals Co., Div. of 


aa Carbide Corp., New York, 


Union Carbide 5 Silicones Div., 
New York 17, N 


wee States Gypsum Co., Chicago 6, 


ee a 5 & Daniels, Inc., New 

or’ 

*Wilson-Martin, Div. of Wilson & Co., 
Inc., Philadelphia 48, Pa. 


*refcsen West Co 


*Foremost Machine 


SUPPLIES 


*Witco Chemical Co., Inc., New York 


17, N. Y. 
Wye Industries, Boston 27, Mass. 


MOLDS, MATERIALS FOR 
(See Materials for Moids, above} 


OlL, HEAT TRANSFER AND 
HYDRAULIC 


*Dow Chemical Co., The, Midland, 


Mich. 
Dee Saeee Corporation, Midland, 
A.G., Lever- 
West rman 
Houghton, E. & Co., Philadelphia 
web Bc: of So 
ne., New Ts 
Pennsylvania Refining Co., Cleveland 
4. Ohio 
Texaco Inc., New York 17, N. Y. 


Union Carbide Chemicals ‘Co., Div. of 
Ms Carbide Corp., New York, 


Union Carbide ., Silicones Div., 
New York 17, N. Y. 
Union Oil Co. of California, Los 


Angeles 54 


54, Calif. 
—- Edwin L., Co., Pittsburgh 8, 


PACKING, HYDRAULIC 
-- L. Doré Company, Houston 7, 


xas 
Peet wed nm Plastics Machinery Corp., 
ewark 


N 2, N. J. 
—. E. F., & Co., Philadelphia 
{ohne-Menvile, New York 16, N. Y. 
icrocell, Ltd., London W.C. 2, Eng- 


la 
Raybestos-Manhattan, [nc., Passaic, 


Dept 
United States TCoabet Co., Plastics Div. 
of Garlock, Inc., Camden, N. J. 


PARTITIONS, PACKAGING 


Acme Partition Co., Newark, N. J. 
Balsa _——, Lumber Corp., New 


N. 
Convoy, Inc., Canton 6, Ohio 
Builders, Inc., Liv- 
ingston, N. J. 

Han Container Co., Div. of The 
Flintkote Co , Cleveland 35, Ohio 
Hawley Products Co., St. Charles, tl. 

a yt Paper Dw. West V 
Microcell, Li , London WC. 2 Eng- 
Peter Partition Corp., Brooklyn, New 


Plastofilm, Inc., Wheaton, Tl. 


PIPE JOINT COMPOUNDS 
American Hard Rubber Co., Div. of 
Amerace Corp. Butler, N. j. 
Dennis Chemical Co., St. Louis 3, Mo. 
ieee New York 16, New 
*Lake Chemical Co., ance? 12, m. 
Permacel, New Brunswick, 
PROTECTIVE HAND LOTIONS 


Vanfaire Co., N. Hollywood, Calif. 








SUPPLIES 


PURGING COMPOUNDS 
ee we Materials, Inc., Brooklyn 


*Cering Plastics, Div. of Studebaker- 

rd Corp., Kenilworth, N. J. 

ms Walter E., Plastics Materials, 

, Pasadena 3, Calif. 

FO wn Molders "Supply Co., Cleve- 
land 20, Ohio 

* Plastic Mokien Supply Co., , Fan- 
wood, N. 


Reed Plastics ‘Corp., Worcester 8, Mass. 
Wasco Products, Inc., Cambridge 38, 


Mass. 

Western Plastic & Rubber Co., Rich- 
mond, Calif. 

Wye Industries, Boston 27, Mass. 


RELEASE PAPERS 
Daubert Chemical Co., Chicago 38, 


— 
asson Products, Painesville, Ohio 
Ludlow Plastics, Needham Heights 94, 


+m “Products Corp., New York 16, 
Paterson Parchment Paper Co., Bristol, 


* Rhinelander Paper Co., Div. of St. 
see. Paper Co., Rhinelander, Wis. 
eas Paper Corp., New York 17, 


ROLL LEAF 
(Stamping Foil) 
sagem Gould Co., Inc., Oceanside, 


*Acromark Co., The, Elizabeth 4, N. J. 

* Admiral . eR Products, Inc., Hack- 
ensack, N. J. 

Admiral Roll Leaf, Hackensack, N. J. 

aS Pgoen Roll Leaf Corp., Paramus, 


* Apex Machine Co., College Point 56, 
N.Y 


Defiance Machine & Tool Co., St. 
Louis 10, Mo. 
wats Laboratories, Inc., Westwood, 


% 3 
wae Bros. & Lane, Inc., Chicago 7, 
I 


—< Roll Leaf Mfg. Co., Elmhurst 
Y. 
Griffin, oe Paes Walsh, Inc., 
New York 10, 
or ~ gee Kerikprint Co., Jacksonville, 


Fla. 
*Hastings & Co., Inc., Philadelphia 3, 
a. 
Hummel Chemical Co., Inc., New York 
} Y 


*Kingsley Machine Co., Hollywood 38, 
alif. 

*Olsenmark Corp., New York 13, N. Y. 
ee Faas Corp., New York 16, 


*Peerless Roll Leaf Co., Union City, 


+ 1 
Printon Corp., New York 10, N. Y. 
Superior Roll Leaf Manufacturers, Inc., 
Hoboken, ; 
*Swift, M., & Sons, Inc., Hartford 1, 


Yonn. 
Timadco, Inc., Mineola, N. Y. 


ROLLERS, FOR ROLLER COATING 
tae saree Co., College Point 56, 


Axel Plastics e- arch Laboratories, 
Brooklyn 22, N. 
*Cylinder Mfg. Co. ; eae N. J. 
*Dayco Corp., The, Dayton, Ohio 
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*Finish Engineering Co., Inc., Erie, Pa. 


International Engraving Corp., Cedar 
Grove, N. J. 

Modern Engraving & Machine Co., 
Hillside, N. J. 


*Pamarco, Inc., Roselle, N. J. 


Shannon, Y= ie in: Te 
Fonda, N 

Stowe- Woodward, Inc., Newton Upper 
Falls 64, Mass. 

Weiss, Albert, ae Co., Inc., 
Brooklyn 32, N. 


SAW BLADES 
(Including Carbide Tipped Saws) 


Atkins Saw Div., .m Warner Corp., 
Indianapolis 25, 

Clemson Bros., Inc., Middletown, N. Y. 

Elgin National Watch Co., Abrasives 

iv., Elgin, 

Ferry Machine Co., Kent, Ohio 

Forrest Mfg. Co., Inc., Rutherford, N. J. 

Handicraft Tools, Inc., Div. of X-acto, 
Inc., Long Island City 1, N. Y. 


*Judelshon, Oscar 1., Inc., New York, 


aes & Snoap Co., Grand Rapids 
9, Mich. 


; Meyers, W. F., Co., Inc., Bedford, Ind. 


Motch & Merryweather Machinery Co., 
The, Cleveland 17, Ohio 

Simonds Saw & Steel Co., Fitchburg, 
Mass. 

Stowe Machinery Co., Inc., Manlius, 


Victory Carbide Saw & Tool Co., Inc., 
Antioch, Ill. 


SCREWS 


(Drive, Thread Cutting, 
Thread Forming, etc.) 


Central Screw Co., Chicago 9, IIl. 

Chicago Screw Co., The, Div. of Stand- 
ard Screw Co., Bellwood, IIl. 

Continental Screw Co., New Bedford, 


Mass. 
Electro-Chemical Products Corp., 
Cleveland 10, Ohio 
Hartford Machine Screw Co., Div. of 
Standard Screw Co., Hartford 2, 
Conn. 
a John, Inc., Westbury, L. L, 
Y 


*National Lock Co., Rockford, Ii. 


Pheoll Mfg. Co., Inc., Chicago, II. 

Southern Screw Co., Statesville, N. C. 

Standard Screw Co., Bellwood, II. 

Western Automatic Machine Screw Co., 
The, Div. of Standard Screw Co., 
Elyria, Ohio 


SCREWS, EXTRUDER 
(See Extruder Screws, above) 


SPRAY MASKS 


*Akron Presform Mold Co., The, Cuya- 


hoga Falls, Ohio 
Arnkurt Associate Engineers, New York 
N. Y 


1, N. Y. 
Clear View Plastics Corp., Poplar Bluff, 
Mo. 


or pe Matrix Corp., Toledo 2, 
0 


* Finish — omaagy Co., Inc., Erie, Pa. 


-s \— iam M., Inc., Brooklyn 32, 


Hysol Corp, Olean, N. Y. 
Jay Co., He Chicago 18, Il. 


okeedeivs, ‘James H., & Co., Pittsburgh 


13, Pa. 
Paragon Plastic Corp., New York 12, 


ys 
Sarees Co., Inc., Brooklyn 37, 


Premier Plastics Co., Milwaukee 4, Wis, 

Ren Plastics, Inc., Lansing 9, Mich. 

Servwell Products Co., Cleveland 3, 
Ohio 

one on Cutting Co., New York 10, 


*Thierica Studio, Inc., Grand Rapids 5, 
ich. 
Timely Products Co., Des Moines 15 
Iowa : 
Topflight Corp., York, Pa. 


SPRAY PAINTING FIXTURES 
Arnkurt Associate Engineers, New York 


my A 
Atlantic . Se, Co., Philadelphia 22, Pa, 
am 2 Mfg. Corp., New York 13, 


Cerro de Pasco Sales Corp., New York 
22, N. Y. 
os Matrix Corp., Toledo 2. 
0 


*Finish Engi neering Co., Inc., Erie, Pa. 
i William M., Inc., Brooklyn 32, 


PB TV o., Chicago 18, Ill. 
«APL Companies, _ Livingston, 
N 


* 
Patterson Foundry & Machine Go, 
The, East Liverpool, Ohio 
Plastic Corp. of Chicago, Lyons, Tl. 
Screen-O-Printer Mfg. Co., Adams, 
Mass. 
*Sepanski & Associates, Grand Rapids 
5, Mich. 
*Thierica Studio, Inc., Grand Rapids 5, 
Mich. 


TOOLS, CARBIDE OR 
DIAMOND TIPPED 


Allegheny Ludlum Steel Corp., Pitts- 
burgh 22, Pa. 

Diamond Tool Research Co., Inc., New 
York 10, N. Y. 

Elgin National Watch Co., Abrasives 

iv., Elgin, Il. 

Firth Sterling, Inc., Pittsburgh 30, Pa. 

Kramer, H. W., Co., Inc., Richmond 
Hill 18, N. Y. 

Lemmon & Snoap Co., Grand Rapids 
9, Mich. 

Meyers, W. F., Co., Inc., Bedford, Ind. 

North American Products Corp., Jasper, 


Ind. 
Pratt & Whitney Co., Inc., W. Hart- 
ford 1, Conn. 
Sample Marshall Laboratories, Inc., 
Lyndhurst, N. J. 
Starlite Industries, Inc., Philadelphia 
Pa. 


39, 
Super Tool Co., Div. of Van Norman 
Industries, Detroit 13, Mich. 
Victory Carbide Saw & Tool Co., Inc., 
Antioch, Ill. 


TUMBLING MEDIA 
(Abrasive, Compounds, and Pegs} 


Agrashell, Inc., Los Angeles 22, Calif. 
Carborundum Co., The, Niagara Falls, 
N.Y 


Composition Materials Co., Inc., New 
York b 


winee. Chemical Co., Providence 3, 


ta H. W., Co., Inc., Richmond 
Hill 18, N. Y. 

Lord Chemical Co . of Wheela- 
brator Corp., York, 

*Lupoline Automatic Pulshieg Equip- 
ment Corp., Bronx 70, N. Y. 

Norton Co., Worcester 6, Mass. 

Pangbom Corp., Hagerstown, Md. 

Patterson Foundry & Machine Co, 
The, East Liverpool, Ohio 
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Siebert, R. R., Co., The, Rochester 4, 
N, Y. 


Sirotta, Bernard, Co., Brooklyn 31, 
N. Y. 


Ti-Co Industries, Inc., Tipton, Ind. 
*Tumb-L-Matic, Inc., Stamford, Conn. 
United Laboratories Co., Linden, N. J. 


TUNGSTEN COILS AND 
STRANDS 


*General Electric Co., Lamp Metals & 
Components Dept., Cleveland 17, 
Ohio 

*#Kassel Export Co., Englewood, N. J. 


*NRC Equipment Corp., Newton 61, 
Mass. 
*Sylvania Electric Products Inc., Chemi- 


cal & Metallurgical Div., Towanda, 
Pa. 


VALVES 
A. Diaphragm 
B. Fitting, Hydraulic 
C. Fitting, Pneumatic 


Airmatic Valve, Inc., Cleveland 9, Ohio 
(A, B, C) 
American Hard Rubber Co., Div. of 
Amerace Corp., Butler, N. J. (A, B) 
American Instrument Co., Inc., Silver 
Spring, Md. (C) 
Bellows Co., The, Akron 9, Ohio (B, C) 
Edwards High Vacuum, Inc., Niagara 
Falls, N. Y. A 
Goodrich, B. F., Industrial Products 
Co., Akron 18, Ohio (A, B, C) 
eape Engineering Works, Chicago 22, 
Il. . 
Hannifin Co., Div. of Parker-Hannifin 
Corp., Des ’Plaines, Ill. (C) 
High Vacuum Equipment Corp., Hing- 
ham, Mass (A 


*Hochman Plastics Machinery Corp., 


Newark 2, N. J. (A, B, C) 


SUPPLIES 


Industrial Plastic Fabricators, Norwood, 


Mass. (A) 
Leslie Co., Lyndhurst, N. J. (A, B, C) 
Oil Gear Co., The, Milwaukee 4, Wis. 


(B) 
a Regulator Co., The, Skokie A 
Sawaya Mfg. Co., Inc., Trinidad, Calo. 


( 
*Sinclair-Collins Valve Co., The, Div. of 


International Basic Economy Corp., 
Akron 11, Ohio (A, B, C) 
Skyline Industries, Titusville, Pa. (A) 
Taylor-Emmett Controls, Inc., Akron 


19, Ohio vs 
Valvair Corp., Akron 3, Ohio (A, C 


Watts Regulator Co., Lawrence, aa 


WIPE-IN PAINTS 
(Stick Form) 


Keeler & Long Inc., Waterbury, Conn. 


*Lake Chemical Co., rr 12, Ill. 


Markal Co., Chicago 12, I 


*Mico Instrument Co., Cambridge 38, 


Mass. 








Specialized Services 








ABRASIVE FORMING 
y ., Brooklyn 1, 
toe Fiber Glass Co., El Monte, 


Chicago Wood & Plastic Products, Chi- 
cago 41, Ill. 

Curry Arts, Scranton 9, Pa. 

*%Engineering Laboratories, Inc., Pomp- 
ton Lakes, N. J. 

*Orange Products, Inc., Orange, N. J. 


Brooklyn Plastic Co., 
N. 


APPLIED DECORATIONS ON 
PLASTICS 
Barrel Plating 
Design Plating 
Dyeing 
Engraving 
Etching 
Flocking 
Hot Stamping 
Marking 
Metal Inlaying 
Metallizing (See below) 
J. Paint Spraying 
K. Silk Screening 
A.A.A. Plastic Co., New York 17, N. Y. 
(D, F, G, H, K) 
A & B Plastics, Div. of Plastic Supply 


Corp., Seattle 9, Wash. (C, D, K) 
ne. yfg. Co., Inc., New York 11, 
(H 


-=xrOmmonNe> 


a. Gold Stamping Co., Inc., 
New York 3, N. Y. (G 
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* Ace Plastic Co., Jamaica 35, N. Y. (G) 


Ace Plastic Molding Corp., Long Island 
City 1, N. Y. (D) 
Acme Laminating & Plastics Co., Inc., 
Detroit, Mich. (F, G, H, J, K) 


*Acromark Co., The, —, N. J. 


, G, H) 
Admiral Plastics Corp., Brooklyn 15, 
N. Y. (GC, K 


Aeroplastics Corp., Venice, Calif. (F) 


* Akron Presform Mold Co., The, Cuya- 


hoga Falls, Ohio 
Alda Plastics Inc., New York er N. Re 
= Plastics Corp., Avon-By-The- Sea, 
G, K 


Alleghsay Plastics, Inc., Coraopolis, nm 


Allied Engr oy & Stamping Co., Buf- 


falo 10, N. (D, G, H) 
Allied pan Sieuly Corp:, New York 
38, N. (D, E, G, = 


Allied Pats Lite Enterprises, Inc., S 
Louis 4, Mo. ; 

American Plasticraft Co., New York 61, 
N. Y. (G, H) 

Inc., The, Flint 7, 


Aneest lastic Co., 
hich, (D, G, H, J, Kj 


PR. Molded Plastics Div., Amos- 
Thompson Corp., Edinburg, Ind. 

G, H, J, K) 

Amplex Mfg. Co., siammei 30, ™ 

Annet Plastics, Inc., Brooklyn 32, 

N. (G, K) 

Art Diniiitinn Co., North Bergen, 

N. (D, G, H, K) 


J. 
Art Plastics Mfg. Co., Los Angeles 21, 

Calif. (G 
Artmor Plastics Corp., Cumberland, 


Md. (D, G, K) 
Atlantic Plastics, Inc., Stamford, Cora 


Atlas Plastics, Inc., Little rr N. cx) 


Augusta Plastics, Inc., —_ 69, 3 


G, H, J, kj 
Babco, Inc., Chicago 18, Ci 
H, J, K) 


Bar-Lo ae a Products, Inc., New York 
32, N. ) 


J 

Baum ‘tls, George K., Engravings, 
Be ville, N. J. , 

Bedford Products, Inc., Roanoke, ph 


( 
panater George F., Inc., Providence 

» eS C, J) 
Bernard indies Molding Corp., Lon 


Island City 1, N. Y. (G, H, J, K 
og Plastics, Inc., New York 3, 
N. Y. (D, K) 


*Blackhawk Molding Co., Inc., Addison, 
Ill. (G) 


a Arthur, & Co., Inc., Boston 15, 


Bolling ‘Industries, Inc., conaten 5, Pa. 


H, J, K) 

Borkland Laboratories, Nason, i 
— Mfg. Corp., Nem Yet i, 
seals cper Moulded - Inc., 
Fairfield, Conn. Gi, } 
Brilhart Plastics Corp., Mn be 
Brockton Plastics, Inc., Brockton, Mass 


eg Molding Corp., Darin: 
Campro Co., The, Canton I, ‘i x) 
*Capitol Plastics Co., Lansing, Mich. 


(J) 
*Carroll, J. B., Co., Chicago 12, Ill. 


(G, K) 
Chaney Plastic Molding Co., Denver 
16, Colo. (G) 








SPECIALIZED SERVICES 


Chatelain Plastics, Findlay, Ohio m 
Chicago Price Tag Mfg. Co., Chicago 
31 il. : (k 


Plastics Ce. Newark 5 

N, J. (D, E a Ge H, a x 
Clear View Plastics Cop ‘oplar 
Bluff, Mo. (D, F, re )) 
Colorite . ee Dyers, New York 
18, N. (C) 


Colts Thue Co., Inc., N. Grosvenor- 
dale, Conn. (G, K) 
Colvin-Friedman Co., Speingheas, I 
#Commercial Plastics Co., Chicago 14 
*Como Plastics, Inc., rT ‘a; 
Conn-Craft Co., Waterbury 6, om 
Consolidated Plastics & Mfg. Co., Chi- 
cago 10, Ill. (D, G, J, K) 
Couroc of Monterey, Monterey, “i 


Cowan yeas | erage Corp., Provi- 


dence 9, (G, J, K) 
Crook, Willa A., Co., Inc., Water- 
town 72, Mass. (D, G) 


Crystal Plastic, Inc., Brooklyn ay z 


Curry Arts, Scranton 9, Pa. (G, J, K) 

D & G Plastics Co., Kent, _ (G, H) 

— Engraving Co 

*Danish Plastics, Copenhagen, a 

we Harry, Molding Co., yo 

7s Rogers Mfg. Co., ananees 
inn 


Defiance Machine & Tool Co., 2 

Louis 10, Mo. H) 
Delkay Plastics Corp., Gardena, Calif 
Diamond Plastic Industries, Inc., Roan- 

oke, Va. (G) 
Double D Plastics, Greenville, plies 
ay Joseph F., Co., Fall Rives, 


( 
Don Plastics ¢ New York, Inc., New 
York 16, iD, K) 


emt, Soeiked Co., Providence ( & 
Regie y re Inc., ar N. Y. 


, , 


ap, Molding Corp., Brooklyn Bs. 


hice me Vacuum, Inc., oom 
Falls, N. (1) 

Electric pe Co., The, 
Products Group, Toledo 1, am 


(B, G, H, J) 
Electrochemical Industries, Inc., 
Worcester 3, Mass. (A) 
Eljay Corp., Baltimore 16, Md. 
(D, G, H, J) 
ees Co., Inc., The, Hillside 5, 
N. J. (D, F, G, H, J, K) 
*Engineered Plastics, Inc., Gibsonville, 
N. C, (D, H, K) 
Evans-Zeier Plastic Co., Madison 4, 
Wis. (D, H, K) 


~_ 5 em Mfg. Corp., New York 


, K) 
F&F Moki & Die Works, Inc., Dav- 
ton, Ohio , K) 


Fabri-Form Co., The, Byesville, Ohio 


(D) 

Fabri-Kal Corp., Kalamazoo, Mich. 
(G, J, K) 
Fawn Plastics Co., Inc., Timonium, 
Maryland (D, G, H, J, K) 


% Indicates Advertiser 





*General Plastics Co 


(D, 
ore ~ a & Co., Inc., Philadelphia 3 


‘a a. G., Mfg. Co., Inc., oe 


Federal Tool Corp., Chicago 45, Ill. 
a? 'G KW 


Fiberform, Inc., Oconomowoc, Wis. (K) 
Fiore, William M., Inc., Brooklyn 32, 
N. Y. (J, K) 
Formica Corp., The, Cincinnati mS 
Ohio (D, E, I) 
Franklin Fibre-Lamitex Co Wil- 
mington 99, Del. (D, H, I, J, K) 
Fried Novelties, Brooklyn 19, N. Y. (G) 
Fryling Electric Products, Pin 
Springs, Miss. (C, G, J, K) 
Futura, Inc., Chicago 8, Ill. (C, L J, K) 
G. M. - Process Corp., New a 


G, I, ’ ’K) 
Transportation 
Corp., Plastics DW. Chicago 90, , 


) 
*General Industries Co., The, E yria, 


Ohio (G, H, J, K) 

General Machine & Tool Works, 
Walled Lake, Mich. 

(A, B, C, D, E, F, G, H, I, J, K) 

rp., Marion, Ind. 


) 
General Regeees & Supply Co., Grand 
Rapids 3, Mich. (K 
Gilbert Plastics & Supply Co., Balti- 
more 17, Md. (D, E, G, J, K) 
Gits, J. A., Plastic Corp., Roselle, Ill. 

GH I . 1, J, K) 
vr J. P., Molding Corp., Gioe > 


2 mn Corp. of Amerie Cilton, 
Gotham Plastics Corp., Bronx 51, a 4 
Hanley Plastics Co., St. Louis 17, Mo. 
nee Dan Engravers, oon. 
mw}. Co., Inc., The, Sohapette, *« 
H, J, K) 
neil Engravers, Inc., New York 11, 
N. Y. (D, H) 
Hero Mfg. Co., Inc., Middleboro, Poa 


Hollis Press, Inc., The, New York 10 
N. Y. (F, G, J, K) 


*Ideal Plastics, oy. of Ideal Toy Fd 


Hollis 23, N. 
Imperial Phe: Inc., Wayne, Mich. 


Industrial Marking Equipment Co. 
Inc., Brooklyn 8, N. Y. (H) 
Industrial —— En ey Sed York 
-17, N. F, G, H, K) 
insulating ‘Fabricators EF New Eng- 
c., Watertown 72, ‘. x 


, 
International Eastern Co., New York z 
: 4, (H 


International Plastic Co., New York 29, 
N. Y. (H, J, K) 


im 
Jacobson, S. I., Mfg. Co., Chica 
Ill. ago 5 kK) 


James Industries, Inc., Rin Po (J) 
Jamison Plastic Corp., North Bellmore, 
N. Y. (B, C, D, G, H, J, K) 
Jay Moulding Corp., Cohoes, N. Y. (K) 
Jodee Plastics, Inc., Brooklyn 8, N. Y. 
(D, G, H, J, K) 

Joliet Plastic, Inc., Joliet, III. (G) 
Kaufman Glass Co., Plastic Div., Wil- 
mington 99, Del. (D, E, K) 
Kaumagraph Co., Wilmington 99, be 


) 
Kent Plastics Corp., ones 10, Ind. 
(D, H, J, K) 


Kerrco, Lincoln 7, Neb. 
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*Madan Plastics, Inc., Cranford, N 


Kingman, E. B., Coa., oe 
Mass. (G, J, 


Kuhiman Plastics Co., Inc. Kanes 
City, Mo. 


#Kusan, Inc., Nashville, Tenn. G, ous 


Laminated "Sheet Products o 


Libbert Plastics, Inc., Fort ‘— Hh 


Texas 
tLincoln Molded Plastics, a. 


ville, Ohio (G, J, K) 
Long, Thomas J., Inc., Carle 
N’Y. D. He) 
ies, Ri 


(C, D, G, K) 

MP ves “ad William C., Pa, 
Lustra-Cite Industries, Inc., Bee 
11, N. Y (D, G, PY 


(C, D, E, F, G, H, ry 
a ey Products tay 
t, Maine F. pf 


Majestic Creations, Inc., Wi 17 
mM. ¥e 


Marbek, Inc., Brooklyn 22, N. Y. (]) 
Marion General Plastics Co., Subsidiary 
of General Plastics Corp., 
Beach 6, Calif. a 4 
a Fair, Boxes, Inc., 


Maynard Plasti Co., Ine. 
if GK 


iaetenee Engraving Co., Inc., New 
York 68 NY. , G, H, K) 

nadend anak Inc., Minnea 
13, Minn. (C, J, K) 

Midland Plastics, Inc., c iteraules 


niles Plastics, Inc., Hagerstown, Md, 
(D, G, J, K) 

Mitchell Plastics, Inc., Owosso, Mich. 
G, J, K) 


a. 
Modern Engraving & Machine 
Hillside, N. J. 
Moldcraft, Inc., Baltimore 11, Md. (G) 
Monaplastics, Inc., Georgetown, 6.3 
*Morningstar Corp., The, Cambridge 3 
Mass a 


Motson, J. Frank, Co., Flourtows, 
Mueller, Ernest, Los Angeles 36, 


Multicraft, Inc., Hillside, Ill. (G, H, K) 
Nashua Co Nashua, N. H. (F) 
—- Products Co. Inc., 


N. J. 
Norco Plastic, Inc., pepeaenety Wis. 
(D, E, H, J, K) 
North Star Industries, Ng Minneapo- 
lis, Minn. 
Nosco Plastics, Inc., Erie, Pa. 
(B, C, G, H, J, 
Novelty Bias Binding Co., Che’ 
Mass. (G, 
Olympic Plastics Co. Inc., Los Angeles 
16, Calif. 


a aes Rubber Corp., wae 
Owens-Illinois Glass Oo. we Div. 


( 
Mitchell Plastics, Inc., Pittsburgh a 
P. 
8 


Toledo 1, Ohio G, 1, J, Kj 


Poon Plastic Corp., New York 
Parisian Novelty Co., Chicago 9, "ti 
(G, H, J, K) 
Pasley’s Plastic Products, Inc., Atlanta 
18, Ga. ’ J, K) 
Patti-Plastics Corp., Newark, N. “ f 10 


Pearce Simpson, Inc., Molded rte. 
Div., Miami 42, Fla. (D, H, )) 














Perma Seal Plastic Products Co., St. 

Paul 4, Minn. 4 
Permanent Label Corp., we “ 
shone Mfg. Co., Chica Pt a © 
Pierson Plastic Mfg. Co., St. Louis 12, 


(K) 

neal Valley Plastics Co., Chicopee, 
Mass. (G, K) 
Pitman Plastic Products, Inc., Pitman, 


N. J. (J) 
Planet Plating Co., Inc., sian” * 
BON Mfg. Co., South Bend, me 


(D 
Plastic Art Metallizing Corp., Brokin 
22, N. Y. (G, K) 
Plastic Center, Rochester 4, N. Y. (D) 
Plastic Engineering Co. of Tulsa, 
Tulsa, Okla. (D, F, H, K) 
Plastic Fabricants, Div. of The woe: 

man Co., Inc., Decatur, Ga. (D, J, K 
Plastic Industries, Inc., Athens, doe 
(D, F, G, H, J, K) 

Plastic Inlays, Inc., Summit, N. J. 
. (Lj, Kk) 
Plastic Masters, Inc., New Buffalo, 
Mich. (H, J) 
Plastic Parts Corp., Toledo, Ohio (K) 
Plastic Precision Parts Co., Chicago 39, 
Il. H, K) 
— Service Corp., New be r 
at " Suppliers and Manufacturers, 

Baton Rouge, La. G, 
Plastiplate Co., Inc., South River, N. lj 


Plastics by Chapman, Richmond, Calif 
Plastics by Hoover, Huntington, yh 
Plastics Processing Co., Flint 1, Mich 
Platecraft, Inc., Los Angeles 46, os 
Polo Plastics Co., Milwaukee 12, we. 
Pol Corp. of Pa., The, Reading, 
Re Enterprises, Inc., nie 


(J) 
© ll Inc., Reading, Pa. (C) 
Polyplastex United, Inc., Union, N. Pf 


Premier Plastic Mfg. Co., Minneapolis 
26, Minn. (D, J, K) 
Premier Plastics Co., Milwaukee 4, 
(G, H, J, K) 


Rates reese Process Corp., Mas- 


peth 78, (C, J) 
ee. ‘an # acs bone —T 1, 
(D, G, H, J, K) 


Provost Engineering & Development 
Co., Hopkins, Minn. G 
Prolon Plastics, Florence, Mass. (J, K) 
Industrial Finishing Corp., 

New York 55, N. Y. (C, J) 
Radiation Applications, 
Island % 2 


(G 
Rand Rubber Co., Brooklyn 16, N. os 


eee Corp. yr m . 
Rayon Processing of R. L, Paw- 
tucket, R. I. 


(F) 

— Plating Co., Benton anes; 
Reinhard J. A., Co., Mountain 5 ony 
(D, G, H, J, K) 

Ruabaede Plastics Co., Denver P on 


HJ ) 
a Plastics, Inc., 


» G, J, K) 
# Indicates Advertiser 


Rogers Mfg. Co., The, Rockfall, Core. 
Roltex Process Corp., Roselle, N. & 9) 


, St. Charles, Ml. 
(G, H, I, J, K) 
Rosbro Plastics Corp., Pawtucket, R. § 


) 
Ross, Milton, Co., The, Hatboro, Pa. 
(A, D, G, H, I, J) 
Royal Mfg. Co., Inc., Prescott, Ariz. 
(G, K) 

S-K-W Mfg. Co., Chicago 30, Ill. 
oe 8 pa 


Romar Plastics, Inc 


S-L-M Plastics, Avenel, N. J. 


Sampson Chemical & Pigment Corp. 
icago 12, Ill. (H, J, K) 


Santay Corp., Chicago 24, z, 


I, J, K) 
Sawaya Mfg. Co., Inc., Trinidad, Colo. 
«, K) 

Scheid] Mfg. Co., Copiague, N. Y. 
(D, H) 
Screen-O-Printer Mfg. Co., Adams, 
Mass. 0, K) 
Sealy Plastics Corp., Rockville, Cm. 


Seattle Plastic Laminators, Seattle 8, 
Wash. ) 
Sharpe Plastics, Inc., Sudb Mass. 
WD, J. K) 

7 Mfg. Co., Berkeley Heights, 
(G, H) 


enieks Electric Corp., Costas, Calif. 
D, E, F, H, L J, K) 

a Br ag Miller Co., The. Maplewood, 
Phd Plastic Products, Inc., a 

lyn 18, N. Y. (G, K) 


oot euene Products Co., Brooklyn a 
Phi Stee] Stamps, Inc., New York 
13, N. Y. (D) 


> Pe Studios, South 7. 
Hi Sales Corp., St. Peters- 
burg 13, Fla. (D, 
Southern Plastic Products Co., Riviera 


Beach, Fla. (, J, K) 
Southwestern Plastics, Inc., Houston 
36, Texas (D, E s Is K) 


Springfield Fabricators, Inc., erein 
field, N. H, k) 


Springfield “Moulders, Inc., phn 

Mass (H) 

Springfield Tool & Die Co., Inc., 

Springfield, N. J. (D) 
*Star Mfg. Co., Leominster, Mass. 

(A, E, H, 1 

Stensgaard, W. L., & Associates, Inc., 

Chicago 7, Il. (F, J, K) 

a is Corp., New York 

10, N. (D) 


Sun 83 Inc., Cuyahoga Falls, 


Ohio (G, H) 
*Superior Plastics, Inc., Chicago 12, Ill. 
(A, D, G, H, J, K) 
Syracuse Plastic Molders, Syracuse 2, 
N. Y. (G, K) 
Technigraph, Winona, Minn. (K) 
Thermold Corp., Manlius, New rh 
*Thierica Studio, Inc., Grand Rapids 5, 
Mich. (B, J, K) 
Thomas, Charles W.., fees Philadelphia 
24, Pa. (D, E, F, G, H, J, ~ 
Thompson Air Plastics, Petes! 
Cc. Af 
Tico Plastics, Inc., New York 11, N. i 
Timely Products Co., Des Moines 15, 
lowa (G, J, K) 


SPECIALIZED SERVICES 


Transplastics Fabricating Co., Boston 


15, Mass. (D, K) 
— Plastic Molding Co., Hender- 
. (G, K) 
Tumble- uff -Lapenenton, Inc., 6 


Ultra Ph Plastins, Inc Inc., Philadelphia 30, Pa 


Gg, K) 

United Fabricators & Electronics, Inc., 

Stillwater, Minn. (H, K) 

United Mask 4 Novelty Co., Inc. 
Glendale, N 


Universal ‘cldine, Inc., Upper San- 
d Ohio 


(G, K) 
Usines Gheysen, S.A., ese 

Belgium K 
Vac-Art, Inc., Bay City, Mich. (G, J, K) 
Vacuum Plastics Corp., Columbus 22, 

Ohio Gg, K) 
Valley-National Corp., The, Milldale, 
Victory Plastics Co., Hudson, dias ‘s 
Virginia Plak Co., New York 16, N. ¥ 


Vogel Mfg. Co., The, Bridgeport 1, 
Conn (H) 


Wachter Plastic Co., Sacramento 14, 
Calif. , G, K) 

Wama Co., The, Baltimore 2, Md. 

(D, G, J, K) 
Inc., Mt. 


ed 

Welch Plastics & Mfg. Coe, ne, 
lumbus 8, Ohio H, J, K) 
Wessel, Atm & Co., Phe. li, a 


Western Specialty Mfg. oR 5 Shey. 


Weber Martins Systems, 


enne, Wyo. 
Willco Plastics, St. Louis ry sa 
(D, G, K) 
Willson Camera Co., a ™ 


Wolverine Plastics, Inc., Milan, Mich. 


Zenith Plastics of Michigan, Inc., Ypsi- 
lanti, Mich. : 


BLOW MOLDING 


A.A.A, Plastic Co., New York 17, N. Y. 


A & B Plastics, Div. of Plastic Supply 
Corp., Seattle 9, Wash. 
Adams Plastic Products, Cincinnati 14, 


ar Products Corp., Nashua, 
Ales Plastics Sales Co., New York 23, 


seh Gidea tad. New York 13, N. Y. 


Allied Plastics Supply Corp.. New York 


Axel Plastics Research Laboretorjes, 
Brooklyn 22, N. Y. 
| Industries Inc., New York, 


Belon Chemical Co, Inc., Cranston 10, 


Ra Inc., .* York 3. 
Bee 0 Mate Corp., The ay Bont 
7, Conn. 


Bricmar Mfg. Corp., New York 13, 
Plastic & Chemical Co,, De- 
troit 3, Mich. 


Campro Co., The, Canton 1, Ohio 
Chanal Plastics Corp., Rego Park, N. Y. 
se, 3 Studio, Hopewell Junction, 
Crystal-X Corp., Lenni Mills, Pa. 
*Danish Plastics, Copenhagen, Denmark 
*DeWitt Plastics , Shoe Form Co., 
Inc., Auburn, N 


Di Pierro Mfg. Co., Sale Mass. 








SPECIALIZED SERVICES 


Diversified Industries, Inc., Trenton, 


Eien Enginering Co., Inc., Newark 
Eljay Corp., Baltimore 16, Md. 
*Foster Grant Co., Inc., Leominster, 


ass. 

*General Plastics Co Marion, Ind. 

Gilbert fee & cde Co., Balti- 
more 17, 

*Gouldin sate < Saginaw, Mich. 
Harva Co., Inc., The, Schoharie, N. Y. 
Haveg Industries, Blow Molding Div., 

Rlompert Conn. 

bowen Plastics Products, Inc., Hous- 
ton 21, Texas 

“ore oe Engineers, New York 
17, N. Y. 

Injection Molding Co., Kansas City 30, 
Mo. 

Injection Molding Corp., New York 3, 
Li. 


Jersey Plastic & Die Casting Co., Irv- 
ington 11, N. J. 

Jodee Plastics, Inc., Brooklyn 8, N. Y. 

Just Plastics, Inc., New York 34, N. Y. 

*Kusan, Inc., Nashville, Tenn. 

Laminated Sheet Products Corp., Nor- 
wood, Mass. 

Leedpak, Inc., New York 1, N. Y. 

Libbert Plastics, Inc., Fort Worth 14, 
Texas 


Linehan’ & Co., Dallas 7, Texas 


me _ Plastic Industries, Robbins- 
ville, N. J. 

Lustra-Cite Industries, Inc., Brooklyn 
ll, N. Y 


Lus-Trus Corp., Ypsilanti, Mich. 
*Madan Plastics, Inc., Cranford, .N. J. 
*Mah! Sales Corp., Bronx 56, N. Y. 
Majestic Molded Products, Inc., New 
York 54, N. Y. 

Many, J., & Co., New York 13, N. Y. 

Marion General Plastics Co., Subsid- 
iaty of General Plastics Corp., Long 
Beach 6, Calif. 

Maynard Plastics Co., Inc., 


Mass. 

Mitchell Plastics, Inc., 
Pa. 

*Morningstar Corp., The, Cambridge 39, 

Mass. 

Nalge Co. Inc., The, Rochester 2, N. Y. 

Northeastern Plastics, Inc., Boston 10, 
Mass. 

Nosco Plastics, Inc., Erie, Pa. 

Nu-Process Plastics, Inc., New York 11, 
N. Y. 

Olympic Plastics Co., 
16, Calif. 

Owens-Illinois Glass Co., Plastics Div., 
Toledo 1, Ohio 

Pam Co., Portland 9, Ore. ; 

Peerless Plastics, Culver City, Calif. 

Pioneer “Valley Plastics Co., Chicopee, 

ass. 
~—— Engineering Co., 


Salem, 


Pittsburgh 12, 


Pawtucket, 


Plasticite Corp., New York 51, N. Y. 

Plastics Extrusion Corp., Sub. of Vac- 
uum ‘Plastics Corp., Columbus 22, 
Ohio 


Plast-O-Matic Corp., Leominster, Mass. 
*Plax’ Corp., Hartford 1, Conn. 
Princess "Piastics, Brooklyn 15, N. Y. 
Reynolds Plastics, Inc., Walled Lake, 
Mich. 
Rosbro Plastics Corp., Pawtucket, R. I. 
Royal Mfg. Co., Inc., Prescott, Ariz. 
Sajar Plastics, Inc., Middlefield, Ohio 
*Sema I Products Corp., Rego Park 
Star Plastic Specialties, Boston 10, 
Mass. 
%* Indicates’ Advertiser 


J 
*Boonton Molding Co., 


nc., Los Angeles 


Tico. Plastics, Inc., New York 11, N. Y. 

Ultra Plastics, Inc., Philadelphia 30, Pa. 

Vantines, Inc., Flushing 54, N. Y. 

Victory Mfg. Corp., Chicago 12, III. 

Wachter Plastic Co., Sacramento 14, 
Calif. 

ba a a Plastics Co., Mays Landing, 


Whyte Mfg. Co., Inc., New York 3, 
N. Y. 

Wirz, A. H., Inc., Chester, Pa. 

ra Industries, Inc., Detroit 34, 
Mich. 


CASTING 


A & B Plastics, Div. of Plastic Supply 
Corp., Seattle 9, Wash. 

Applied .Resins Corp., N. Caldwell, 
N. J. 


Argo Plastic Products Co., Cleveland 
13, Ohio 

Aries Laboratories, Inc., Stamford, 
Conn. 

Atkins & Merrill, Inc., Reinforced 


Plastics Div., Marlboro, Mass. 
Atlas Plastics, Inc., Buffalo 10, N. Y. 
Atti Engineering Corp., Union City, 
N 


Axel Plastics Research Laboratories, 
Brooklyn 22, 

Bacon & Weber, ‘Chicago 22; Ill. 

Bar-Lo Vinyl Products, Inc., New York 
32, N. Y. 

Baxter Co., The, Cincinnati 2, Ohio 

—e Associates, Irvington 11, 


Boonton, N. J. 
Bricmar Mfg. Corp., New York 13, 
N, Y. 


Brilhart Plastics Corp., Mineola, N. Y. 


*Cadillac Plastic & Chemical Co., De- 


troit 3, Mich. 
Cast Plastics, Inc., Glen Cove, N.Y. 
Chemical & Engineering Associates, 
Elkton, Md. 
Chemtron Fiber Glass Co., El Monte, 
Calif. 
Clearfloat{ Inc., Attleboro, Mass. 
Conneaut Rubber & Plastics Co., Con- 
neaut, Ohio 
Couroc of Monterey, Monterey, Calif. 
Crystal-X Corp., Lenni Mills, Pa. 
Dama Plastics, Inc., Springfield, Pa. 


*Danish Plastics, Copenhagen, Denmark 


ai ag Industries, Inc., Mt. Vernon, 


Distinctive ener, Inc., Provi- 
dence 6, R. 

Electronic 1 6m Div., Telecom- 
puting Corp., Van Nuys, Calif. 

Eljay Corp., Baltimore 16, Md. 


a & Cuming, Inc., Canton, 
Mas 

une mM. J., & Co., Inc., Brooklyn 
21, N. Y. 

General Machine & Tool Works, 


Walled Lake, Mich. 

Glasflex, Inc., Stirling, N. J. 

Hanley Plastics Co., St. Louis 17, Mo. 

Hysol Corp., Olean, N. Y. 

Industrial Plastic Supply Div., Indus- 
trial Safety Supply Co Co., Inc., Ww 
Hartford 10, Conn. 

— t oe Engineers, New York 


International Plastic Co., New York 29, 
N. Y 


Jodee Plastics, Inc., Brooklyn 8, N. Y. 
Kunst, Y arne: Co., The, New York 7. 
N. 


L & P Tool Co., Cincinnati 25, Ohio 
Lawrence Adhesive & Chemical Co., 
Inc., Lawrence, Mass. 


(For complete addresses, see Alphabetical Index, p. 1323) 


Leon Chemical Industries, Inc., Way. 
ren, Mich. 
Lumar Optical Mfg. Co., Inc., Mount 
Vernon, N. Y. 
Lustra-Cite Industries, Inc., 
11, N. Y. 
*Madan Plastics, Inc., Cranford, N. J. 
Maynard Plastics Co., Inc., Salem, 
Mass. 
Metachem Resins Corp., Mereco Prod- 
ucts Div., Cranston 10, R. I, 
Mitchell Plastics, Inc., 


Brooklyn 


Pittsburgh 12, 


Pa. 
*Mitchell Specialty Div., Novo Indus- 

trial Corp., Philade Iphia 36, Pa, 
Munray Products Div., The Fanner 

Mfg. Co., Cleveland 35, Ohio 
Plastex Laminates, Inc., Hialeah, Fla. 
Plastic Corp. of Chicago, Lyons, Ill. 
Plastic Rotocast Co., Chicago 5, Ill. 
Plastics by Hoover, Huntington, W. Va. 
a Co., Long Island City 1, 
Plastronic Engineering Co., 


Marlbor- 
ough, Mass. 
Producto Machine Co., The, Bridge- 


port, Conn. 
Quelcor, Inc., Chester, Pa. 
Reynolds Plastics, Inc., Walled Lake, 
Mich. 
Rezolin, Inc., Santa Monica, Calif, 
Sarcol Foundry & Pattern Corp., Chi- 
cago 12, ith 
*Sierra Electric Corp., Gardena, Calif. 
Sierracin Corp., The, ‘Burbank, Calif. 
a Labs., Inc., Newark 
*Superior Plastics, Inc., Chicago 12, I. 
— Art Plastics Co., Morristown, 


Techitoratt Co., Boston 34, Mass. 

Tuff-Clad, Inc., Kent, Ohio 

U. S. Plastic Molding Corp., Walling- 
ford, Conn. 

Waldron-Hartig Div., Midland-Ross 
Corp., Mountainside, N. J. 

Westech Engineering, Santa Clara, 
Calif. 

Western Specialty Mfg. Corp., Chey- 
enne, Wyo. 

Wiener Precision Laboratories, Bronx, 


Young Development Div., Explosives 
Dept., Hercules Powder Co., Inc., 
Wilmington 99, Del. 


COATING 

Dip Coating 
Extrusion Laminating 
Flame Spraying 
Solution Coating 
Specialized Coating on 

Equipment 
F. Spread Coating 


mone > 


A.A.A. Plastic Co., New York 17, NG 


American Combining Corp., Arverne 
Ss WY. 


“, . » 


American Durafilm Co., i, a 
Lower Falls, Mass. D, E) 
Aries Laboratories, Inc., ade 
Conn. (A) 


Associated Rubber & Plastic Compe 
New York 51, N. Y. (D, 
Atlas Mineral Products Co., a 


Buffalo 10, N. Y. 
(A) 


xAuburn Plastics, Inc., Auburn, N. éi 


Pa. 
Atlas Plastics, Inc., 

















Axel “Plastics Research Laboratories, 
Brooklyn 22, N. Y. (A, D, F) 
Berkander, George F., Inc., Providence 


ee AE (A) 
Bi Carl H., Co., Inc., Santa Monica, 
lif. (A) 
Bischoff Chemical Corp., Ivoryton, 


‘Conn 
BoMyte Co., The, Silverdale, Pa. (A, D 
Bortman Plastics Co., Boston 11, Slew 
(D, F) 
Bostrom Corp., Milwaukee 4, Wis. (D) 
Brewster Enterprises, Inc., Rochester 
9, N. Y D, F 


Brutier Product Co., Inc., Secaucus, 


CTL. Div., Studebaker-Packard Corp., 


Gincinnati 15, Ohio (E, F) 
Chemical & Engineering Associates, 
Elkton, Md. (A, D) 
Clear View Plastics Corp., Poplar 
Bluff, Mo. (A) 


Coating Products, Inc., Englewood, 

N. J. 

Columbia Mills, The, Inc., Syracuse 1, 
N. Y. (F) 

Columbus Coated Fabrics Corp., Co- 
lumbus 16, Ohio (D, F) 

Contour ‘Packaging Co., Philadelphia 


ay Fa. 
Crowl, Charles, Co., El Monte, Calif. 
(F 


Dama Plastics, Inc., Springfield, Pa. (A) 
*Davis; Joseph, Plastics Co.; Kearny, 
N 


Aa, (B) 
Electro Plastic Fabrics, Inc., Pulaski, 
Va. (A, F) 


Electro-Technical Products Div., Sun 
Chemical Corp., Nutley 10, x. ne 
Endura Products Plant, Dewey & ‘Almay 
Chemical Div., W. R. Grace & Co., 
Quakertown, Pa. (D) 
Eeapracees Plastics, Inc., om 


Facile. Corp., Sub. of Sun Chemical 
Corp., Paterson 20, N. J. (B) 
Falls Hollow Staybolt Co., Cuyahoga 
Falls, Ohio (D) 
Farrington Texol Corp., Walpole, Mass. 


> F) 

Fassler, M. J., & Co., Inc., Brooklyn 
21, N. Y. (D, F) 
Flexcon .Co., Spencer, Mass. (D) 


Flexible Packaging Div., Continental 
Can Co., Inc., Mt. Vernon, Ohio 

. B, D) 

Franklin Fibre-Lamitex Corp., Wil- 

mington 99, Del. (A) 

General Plastics Corp., Paterson, N. p! 


ppeloid Corp. of America, Clifton, 


> N. 


oo Mfg. Co., Inc., Linden, N. J. 


(D) 
Gordon-Lacey Chemical Products, . 

Maspeth 78, N. Y. , F) 
Gusmer, A., Inc., Woodbridge, x a 


H & R Industries, Nazareth, Pa. B) 
Hanley Plastics Co., St. Louis 17, Mo. 


(A) 

Tieatings & Co., Inc + 3, 
D) 

Heil ‘Process Equipment Corp., Cleve- 
land 11, Ohio (A, D) 
a Protective Fabrics, Newark 
oN. J. , F) 
Hero Mfg. Co., Inc., Middleboro, Mass. 
(A) 

Hodginan Rubber Co., Framingham, 

ass. (F 


) 

Industrial Coatings Co., York, Pa. (A) 
Industrial Plastic Coating Corp., Clif- 
ton, N. J. (D) 





% Indicates Advertiser 


Industrial Plastic Supply Div., Indus- 


trial Safety Supply -» ne., ‘ 
Hartford 10, Conn. (A) 
Industrial Sales Engineers, New York 
17, N. Y. (A) 
International Plastic Co., New York 29, 
N. Y. (A) 
< wn S. L, Mfg. Co., Chicago 5, 
. D, F) 

Saeco Finishes, Inc., Jamestown, 


Joclin Mfg. Co., Wallingford, Conn. 


(A, D) 

Jodee Plastics, Inc., Brooklyn 8, N. Y 
(B) 

L & P Tool Co., Cincinnati 25, Ohio 
(A) 

Lamex, Inc., Norcross, Ga. (B) 


Lami-Plast Products Co., Tampa 3, 
Fla. A, 
Landers Corp., The, Toledo 1, Ohio 

D, 


F) 
Lawrence Adhesive & Chemical Co., 
Inc., Lawrence, Mass: (A, D) 
Leathertone, Inc., Boston 14, Mass. (F) 
Leon Chemical Industries, Inc., War- 
ren, Mich. 
Liberty Engineering & Mfg. Co., 
Louisville 10, Ky. (A) 
Livingstone Coating Corp., Charlotte 
8, N. C. (D) 
Lowe Paper Co., Ridgefield, N: J. (B) 


*Madan Plastics, Inc., Cranford, ey i 
A 


Marbek, Inc., Brooklyn 22, N. Y.  (F) 
Marmyte Co., Mundelein, Ill. (D, F) 
Maynard Plastics Co., Inc., Salem, 
Mass. (F) 
Metachem Resins Corp., Mastes Prod- 
ucts Div., Crnaston 10, R. I. (A, E) 


Midland Coatings, Inc., Minneapolis 
13, Minn. (A) 


*Mitchell, Specialty Div., Novo Indus- 


trial Corp., Philadelphia 36, Pa. (A) 
Munray Products Div., The -Fanner 
Mfg. Co., Cleveland 35, Ohio (A, B) 
Nashua Corp., Nashua, N. H. (B) 
Natvar Corp., Woodbridge, NJ J. D) 
New Plastic Corp., Los Angeles. 38, 
Calif. B) 
Novelty Bias Binding Co., Chelsea, 
Mass. (F) 
saree Rubber Corp., Winchester, 


(B 
Pase, F. C., Co., Grand ‘Rapids, a 
Parcloid Chemical Co., Midland re 


N. J. 
Parisian Novelty Co., Chicago 9, Ill. 


E, F) 

Pasley’s Plastic Products, Inc., Atlanta 
18, Ga. (A, D) 
Pelmor Laboratories, Inc., Newtown, 
Pa. (A) 


Plastex Laminates, Inc., Hialeah, 2 


Plastic Industries, Inc., Athens, Tomi 
Plastic Inlays, Inc., Summit, N. J. sn 
Plastic Papers, Inc., Hicksville, N. 
Plastic Suppliers, Blackwood, N. J. 
(D, E) 
Plastic Suppliers and Manufacturers, 
Baton Rouge, Cc 
Plastronic Engineering Co., Marlbor- 
ough, Mass. (A) 
Plectron Corp., Overton, Neb. (A) 
Polykote, Inc., Cleveland 3, Ohio (A, F) 
Polymer Corp., The, Whirlclad Div., 


Reading, Pa. (A) 
Polyneering Enterprises, Inc., Tulsa, 
Okla. (A, D; E) 


SPECIALIZED SERVICES 


Polyplastex United, Inc., Union, N. Pe 
(A ) 


*Premier Vacuum Process Corp., Mas- 


peth 78, N. Y. (A) 
Printloid, Inc., Long Island City 1, 

N, Y. (D, F) 
Printon Corp., New York 10; Me Y. 


D, F) 

Pyramid Industrial Fintdioal’ "Co; 
New York 55, N. Y. ( "DS 
Pyrotex Co., Inc., Leominster, Mass. 
; D, F) 
Quelcor, Inc., Chester, Pa. (A, D, F) 
Rand Rubber Co., Brooklyn 16, N. of 
F 
as 6 7 Mfg. Co., Inc.; New York 59, 


mi Corp., Hialeah, Fla. (A) 
Regal Plating Co., Benton Harbor, 


ich. A) 
Reinhardt Plastics Co., Denver 2, Colo. 
(A) 


a Paper Corp., New York 17, 
B;'D) 

Roltex Process Corp., Roselle, N. J. (F) 
*Sandman, Eli, Co., Worcester’ 9, Mass. 
, D, F) 

Santa Barbara Plastics, Sub. of Narmco 
Industries, Inc., Goleta, Calif... (F) 
Sawaya Mfg. Co., Inc., Trinidad, ey 
A) 


Schjeldahl, .G. T., Co., Northfield. 
Minn. (B) 
Schori Process Corp., Long Island City 
lL: N:: ¥. C) 
Seal-Peel, Inc., Royal Oak 3, Mich. (A) 
yee 36 Plastics Co., Columbia 33 


Steere Enterprises, Inc., Akron 8, one 


Stowe-Woodward, Inc., Newton Upper 
Falls 64,. Mass. A, 
Sun Steel Co., Chicago 36, Il. (D) 
Things, Inc., Denver 3, Colo. (A) 


— Charles W., Inc., ne 


Tuff-Clad, Inc., Kent, Ohio (A, %) 
*U. S, Polymeric Chemicals, Inc., Stam- 


ford, Conn. (A, D) 
U. S. Stoneware Co., The,. Tallmadge, 
hio (A) 


Woodall Industries, Inc., Detroit 34, 
Mich. (B) 


COMPOUNDING 


A.A.A. Plasti¢ Co., New York 17, N. Y. 
*Acheson Dispersed Pigments Co., Unit 
- - aera Industries, Philadelphia 
, Pa. 
Allied Resins, Inc., Conneaut, Ohio 
ie Chemical & Plastics Corp., New- 
ar N. 
A Plastic Materials, Inc., Brooklyn 
*American Molding Powder & Chemical 
Corp., Brooklyn 6, N. Y. 
American Thermoplastics Corp., Union, 
N 


*Auburn Plastics; Inc., Auburn, N. Y. 
Bamberger, Claude P., Inc. Ridgefield 
Park, N. J. 
Biggs, Carl H., Co.,-Inc., Santa Monica, 
Calif 


*Blane Corp., The, Canton, Mass. 
Blum, Paul, Co., Buffalo 10, N.Y. 
Bortman Plastics Co., Boston 11, Mass. 
Builders Products, Inc., Manville, N. J. 
Carver Corp., The, Norwood, “Mass. 
bee Development Corp,, Danvers, 


Chae & Engineering Associates, 
Elkton, Md. 

Chemical Industries, Unit of E. F. Van 
Winkle Co., Pasadena, Calif. 
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SPECIALIZED SERVICES 


J. 
me 3 Nitrate Co., 
*Davis, Joseph, Plastics Co., 


Chemplasco, Inc., Cincinnati 22, Ohio 
Collins, Caldwell & Dague, Inc., Para- 


mount, , 

Conneaut Rubber & Plastics Co., Con- 
neaut, Ohio 

Cooke Color & Chemical Co., Hack- 
ettstown, N. J. 

Chemical Corp., Northbridge, 

Mass. 

Custom Chemicals Co., Inc., E. Ruth- 
erford, N. 

Inc., New York 6, 

Kearny, 


hae . L. A., Co., South Plainfield, 


J. 
*Dytex Chemical Co., Providence 3, 


Easiem P poate Materials, Inc., Slaters- 
vi 
hiceetee ciichints Div., Tele- 
computing Corp., Van Nuys, Calif. 
Elton, Ted, N. White Plains, N. Y. 
Erie Plastics Co., Inc., Erie, Pa. 
Farrington Texol Corp., Walpole, Mass. 
ieee, J., & Co., Inc., Brooklyn 


Flexible Products Co., Marietta, Ga. 


*Garfield Mfg. Co., Wallington, N. J. 
eng Plastics, Div. of Studebaker- 


*Holland, M., 


Pac Corp. .. Kenilworth, N. J. 
Gordon-Lacey Chemical Products, Inc., 
Maspeth 78, N. Y. 
Goren, H. L., Co., Chicago 26, Ill. 
bar American Plastics Co., Fitchburg, 
ass, 
Hastings Plastics, Inc., Santa Monica, 
Heisler Corp., Wilmington 99, Del. 
Hirtz, Walter E., Plastics Materials, 
Inc., Pasadena 3, 
Co., Chicago, Il. 
Hysol Corp., Olean, N. Y. 
— vay Sales Engineers, New York 
Industrial Vinyls Inc., Miami 42, Fla. 
J] & B Plastics Co., Inc., Fairfield, 
lowa 
Joclin Mfg. Co., Wallingford, Conn. 
Jodee Plastics, Inc., Brooklyn 8, N. Y. 
Key Polymer Corp., Lawrence, Mass. 
L & P Tool Co., Cincinnati 25, Ohio 
Lakeside Plastics Co., Inc., Oshkosh, 


Wis. 
Loge Tient Products Co., Tampa 3, 


Lavorazione Materie Plastiche, S. A. S... 


Torino, Italy 

Lawrence Adhesive & Chemical Co., 
Inc., Lawrence, Mass. 

Linder, D., Plastics, Inc., Erie, Pa. 

Liquid Nitrogen Processing Corp., 

iter, Pa. 

Magnolia Plastics, Inc., Chamblee, Ga. 

Maine Molding Products, Boothbay 
Harbor, Maine 

Marbek, Inc., Brooklyn 22, N. Y. 


Maynard Plastics Co., Inc., Salem, 
Mass. 

* Mayon Plastics, Hopkins, M 

McCormack Rubber Co., Ridgefield 


Park, N. J. 
Metachem Resins Corp., Mereco Prod- 
ucts Div., Cranston 10, R. I. 
ete Rand Mfg. Corp., New York 


astern Plastics, Asbury Park, N. J. 

Multiplastics, Wallingford, Conn. 

Munray Products Div., The Fanner 
— Co., Cleveland 35, Ohio 

I Corp., W. Conshohocken, Pa. 
ver Plastic Products, Inc., Atlanta 


we Laboratories, Inc., Newtown, 
‘a 


Plastic Materials, Inc., Hicksville, N. Y. 
Plastic Molding Powders, Inc., Brook- 
lyn 23, 5 
Plastronic Engineering Co., Marlbor- 
ough, Mass. 
AEE, Chenteal Corp., Philadelphia 


37, Pa. 
Plymouth Industrial Products, 
Sheboygan, Wis. 
Polykote, Inc., Cleveland 3, Ohio 
Po ‘ r Chemical Co., Cincinnati 12, 
io 
Polyolefin Compounding Corp., 
orth, Tex. 
Rand Rubber Co., Brooklyn 16, N. Y. 
Reed Plastics Corp., Worcester 8, 
Mass. 
Resinwood Mfg. Co., Brea, Calif. 
Rezolin, Inc., Santa Monica, Calif. 
ones Corp. of America, Hicksville, 


Inc., 


Fort 


Pal Fiberglass Products, Inc., 
Chicago 18, Il. 
Philip, & Sons, Buffalo 6, 


Shuman, 
N. Y. 

The, Rochester 4, 

Sinise & Schwarz Labs., 
2, N. 


Cahors, R. R., Co., 
& 
Inc., Newark 
Southwest Chemical & Plastics Co., 
Seabrook, Texas 


Steelcote Mg. Co., St. Louis 3, Mo. 
as Plastics Corp., Indianapolis 6, 


Ind. 
iy > A Gheysen, S.A., Lembecq-Hal, 
Vinyl 3 Ltd., Bollington 

4 Macclesfield, Cheshire, 


ng- 
pe > ee. Inc., Mamaro- 
neck, N. 
* Windsor, n HL, Ltd., Chessington, 
England 
Yates Co., Erie, P; 
CONSULTANTS 


Able Container Co., Chicago, Ill. 
Acme Plastic Inc., 


Al-Be Industries, South Gate, Calif. 
American Agile Corp., Bedford, Ohio 
— Molded Fiberglass, Paterson 


Apex Reinforced Plastics Div., White 


Sewing Machine Corp., Cleveland 6, 
Ohio 


*Appleton Machine Co., Doven Div., 
ppleton, Wis. 


Applied Plastics Co., Inc., E] Segundo, 
Ealif. : 
a Plastics, Inc., Brooklyn 32, 


Argo Plastic Products Co., Cleveland 
13, Ohio 


Arnkurt ae 
York 1, 7. 


Art date Mfg. Co., Los Angeles 21, 
Calif. 


Engineers, New 


Atlantic Plastics, Inc., Stamford, Conn. 


Axel Plastics Research Laboratories, 
Brooklyn 22, N. Y. 


Ayres, Jr, Samuel, Associates, Boston 

Bablke, ‘Alfred F., Berkeley Heights, 
J. 

mites! Machine Co., 


inster, Mass. 
Bar-Lo vig Products, Inc., New York 
32, N 


Inc., Leom- 


Bouse, Dr. George, Keene, N. H. 


(For complete addresses, see Alphabetical Index, p. 1323) 


ag ee Franz, & Co., Zurich iF 
Switzerlay 


a N te a K., Engravings, 


Baxter Co., ‘rhe. Cacia 2, Ohio 
om 3 -Rosendahl Co., New York 19, 
Ber-Design Associates, Irvington, N, J, 
Bergen Mold & Engineering, 
ree Plast Moldin 
Be stics Mo 
island City NY >> Lone 
Berni, Alan, & +R 
York 36, N. Y. 
Bishop, Richard B., Leominster, Mass. 
a Research Laboratories, Mad- 


ison 11, Wis 
slackhawi Molding Co., Inc., Addison, 


ae Margaret M., New York 
Bonwitt, Dr. G. L., Labs., New York 
23, N. 


Borkland OR Marion, Ind. 
ase | Mfg. Corp., New York 13, 


Budd, John, Eastford, Conn. 

Bullock, H. Leslie, New York, N. 

Bureau, Achille G., Industrial Dead 
New York 19, N. Y. 

i «a Molding Corp., Burlington, 


Byrd Plastics, Inc., Erie, Pa. 

C.T.L. Div., Studebaker-Packard Corp., 
Cincinnati 15, Ohio 

Caco, Inc., Pomona, Calif. 

*Cadillac Plastic & Chemical Co., De- 

troit 3, Mich. 

Calabro Plastics, Upper Darby, Pa. 

Campro Co., The, Canton 1, Ohio 

one Robert Lloyd, New Brunswick, 

Carmagnola, Ernest D., Bellmore, N. Y. 

Cerramoplastic Molders, Inc., Morris- 
town, N. J. 

Chance, W. R., 
Waldorf, Md. 

*Chandler Equipment Engineering Co., 

Anaheim, Calif. 

Chemical & Engineering Associates, 
Elkton, Md. 

Chemtron Fiber Glass Co., El] Monte, 
Calif 


Cherry, Peter, Monroe, Conn. 
— 280 7-1 Engineering Co., Inc., 
ide 
eaaane Testing & Research Labs., 
Cincinnati, Ohio 
a as Laboratories, Inc., Chicago 9, 


Colvin-Friedman Co., Springfield, N. J. 
*Como Plastics, Inc., Columbus, Ind. 
Conap, Inc., Olean, N. Y. 
Conneaut Rubber & Plastics Co., Con- 
neaut, Ohio 
Dama Plastics, Inc., Springfield, Pa. 
Danielson Mfg. Co., Sub. of Nicholson 
File Co., Danielson, Conn. 
Darr, Harold W., Associates, Minne- 
apolis, Minn. 
DeBell & Richardson, Inc., Hazard- 
ville, Conn. 
Desert Sunshine Exposure Tests, 
Phoenix, Ariz. 
oS. Engineering, Inc., Caldwell, 
Du Bois, J. Harry, Co., Montclair, N. J. 
‘thet Industries, Inc., New York 13, 


Durable Plastics Co., Inc., Seattle 4, 


Re Co., Kenmore 23, N. Y. 
a Plastics, Inc., Santa Ana, 


Dyer, “Chemical Co., Providence 3, 


& Associates, Inc., 


‘> 


4 

















: 


sens Auto-Lite Co., The, General 
Products Group, Toledo 1, Ohio 

Engineering Associated, Winona, Minn. 
#Essex Plastic Machinery Co., Inc., 














Frank W., & Co., Somerville, 


, Mass. 
Euclid ngineering Co., Upland, Calif. 
— Plastic Co., Madison 4, 


<atme Corp., Seattle 22, Wash. 
*Fabrico Mfg. Corp., Chicago 22, Ill. 
Falls Hollow Staybolt Co., Cuyahoga 
Falls, Ohio ia : 
Fawn Plastics Co., Inc., 
land 


Mary 
#Fine Organics, Inc., Lodi, N. J. 
Finn & Fram, Inc., Sunland, Calif. 
Firth, F. G., Los Angeles, Calif. 
Fiecer. Andrew, Associates, Chicago, 


Frisk, Paul W., Brevard, N. C. 

Fukal, Alfred F., Houston 5, Texas 

*G-W Plastic Engineers, Inc., Bethel, 
Vt. 


Garan Chemical Corp., Gardena, Calif. 

Gardner Industrial Foundation, Gard- 
ner, Mass. 

Garrett Corp., The, Air Cruisers Div., 
Wall Township, N. J. 

General Machine & Tool Works, 
Walled Lake, Mich. 

Gershen, Irvin J., Maplewood, N. J. 

Goldman, ma, Associates, Inc., New 
York 17, N. 

Groppe, Henry, "Mains 2, Texas 

Guild Electronics, Inc., rae 
Div., New York 13, N. 

H & R Industries, Poh, Pa. 

a S. Associates Co., Willow Grove, 


*Hale & Kullgren, Inc., Akron, Ohio 
Halsen Mfg. Co., Philadelphia, Pa. 
Hart, William A., & Associates, Chi- 

cago 41, Ill. 
oa, Coorge R., Associates, u- 


gene, ' 
Hughes Plastics, Inc., St. Joseph, Mich. 
Hull Development Corp., Ann Arbor, 


Timonium, 


Industrial Engineering Service, South 
Easton, Mass. 
Industrial Plastics & Equipment Co., 
Orange, N. J. 
Industrial Sales Engineers, New York 
17, N. Y. 
, Inc., New York 16, N. Y. 
Intercontinental Dynamics Corp., En- 
weal Dyna rp. 


Ions Exchange & Chemical Corp., New 
York 13, 


eo 4a eu .. Providence 9, 

Ii Plastic Corp., North Bellmore, 

Jet Specialties Co., Inc., Los Angeles 
63, Calif " 


Jodee Plastics, Inc., Brooklyn 8, N. Y. 
Joliet Plastic, Inc., Joliet, Ml. 

Kabar Mfg. Corp., Roosevelt, N. Y. 
ws i Piastics Corp., New Brunswick, 


Keck, _ 
dena, Calif 

Ketchpel Engineering Co., West Engle- 
wood, N. J. 

King Designers, Detroit, Mich. 

Klug Eacincering Service, Los Angeles, 


Associates, South Pasa- 


Koller "Craft Plastic Products, Inc., 
Fenton, Mo. 

Kreid] Chemico -. a Co., The, 
New York 21, N. Y. 
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Kreier, see, Goonp, Jr., Inc., Philadelphia 


Kee, Martin, Associates, New York 
7 Ye 


La Mode Plastic Co., Inc., New York, 


Lamco, Inc., Lampasas, Texas 
lows -Plast Products Co., Tampa 3, 


Levey, Harold A., Laboratories, New 
Orleans 18, La. 

Levin, Monte L., New York 22, N. Y. 

Libbert Plastics, Inc., Fort Worth 14, 
Texas 

as, 3 Cutting Die Co., New York, 


Liberty, Gene, New York, 

Ludascher, William C.. a Pa. 

Lukens Laboratories, Inc., Newton, 
Mass. 

Lunn Laminates, Inc., Huntington Sta- 
tion, N. Y. 


*Lynch Corp., Plastic Machinery Div. 


cig Robbins Plastic Machinery 
Corp.), Elkhart, Ind. 


*Madan Plastics, Inc., Cranford, N. J. 


Maynard Plastics Co., Inc., Salem, 
Mass, 

McCutcheon, George H., Los Angeles 
29, Calif. 

Mechtronics Co., Philadelphia, Pa. 


*Merchandise Presentation, Inc., New 


York 35, N. Y. 
Metachem Resins Corp., Mereco Prod- 
ucts Div., Cranston 10, R. I. 
— Van Winkle Co., Paterson 2, 


. 
— Plastics, Inc.. Pittsburgh 12, 
— Molding Corp., Burlington, 
Mojave Die & Engraving, Los Angeles 
37, Calif. 
Molded Products Inc., Los Angeles, 


Mueller, Ernest, Los Angeles 36, Calif. 
Murdoch Engineering, San Leandro, 


Naken, William, Los Angeles 19, Calif. 

National Plastics, Inc., Knoxville, Tenn. 

New England Engineering & Mfg. Co., 
Worcester, Mass. 

New England Laboratories, Inc., Ip- 
swich, Mass. 

New Plastic Corp., Los Angeles 38, 
Calif. 


*Newark Die Co., Newark 2, N. J. 


ee & Mfg. Co., Inc., Weno- 


J 
Novelty Bias Binding Co., Chelsea, 
Mass. 


Oak one, Co. Inc., Gloucester 
Paragon Stacie Corp., New York 12, 


Parisian Novelty Co., Chicago 9, Il. 

Pearson-Sutton Corp., Newtown, Bucks 
County, Pa. 

Peerless Plastics Co., Inc., Butler, Wis. 

a Laboratories, Inc., Newtown, 


Peterson, J.B E., Sone and Develop- 

ment 

Pioneer Sicenen 3 Po “seriall Fla. 

a ge Equipment Corp., Natick, 
ass. 


Plastic Engineers, Los Angeles 34, 
Calif. 


Plastic Model Engineering, Van Nuys, 
Calif. 


—- Service Corp., New York 10, 
Y. 


shits Suppliers and Manufacturers, 
Baton Rouge, La. 

Plastic Tooling Aids Laboratory, Inc., 
Bridgeport 4, Conn. 


SPECIALIZED SERVICES 


Plasticrafters, Inc., Cicero, Il. 
Plasticrafts, Inc., Denver 11, Colo. 
Plastics by Chapman, Richmond, 


Plastics Center of Texas, Inc., San An- 
tonio 4, Texas 

ig nt Service, New York 

Plastics, Laminates & Fabrics, Inc., 
Chicago, Ill. 

re Engineering Co., Hacken- 
sack, N, 

Polymold Plastics, Inc., Chicago 18, Ill. 

Portage Plastics Co., Inc., Portage, Wis. 

Premier Plastics Co., Milwaukee 4, Wis. 

Printon Corp., New York 10, N. Y. 

Proman, Inc., Grand Haven, Mich. 

sh -g Lining Corp., Brooklyn 31, 


*Pyro Plastics Corp., Union, N. J. 


Radiation 


lications, Inc., Long 
island City LN 


etaghattin titaRleea ‘Inc., Reinforced 


Plastics Dept., Manheim, Pa. 


a Plastics Corp., Worcester 8, 

ass. 

Regal Plastic Co., Kansas City 27, Mo. 

Resin Research Laboratories, Inc., 
Newark 5, N. J. 

Resinwood Mfg. Co., Brea, Calif. 

a 9 Plastics, Inc., Walled Lake, 

Rhodes, Philip H., & Associates, Cin- 

cinnati 25, Ohio 


Rosenthal, Alfred A., New York 38, 
Ross, Milton, Metals Co., The, South- 
ampton, Pa. 
a age: Guy G., Forest Hills 74, 
Pb da Edwin H., Woodside 77, N. Y. 
Schnur-Appel Design, Short Hills, N. J. 
Schoenfeld, David M., New Canaan, 
Conn. 
Schramm Fiberglass Products, Inc., 
Chicago 18, Ill. 
Co., Adams, 


—— Mfg. 
ass. 
Seder Plastic Corp., Ft. Collins, Colo. 


*Sepanski & Associates, Grand Rapids 


5, Mich. ‘Ale : 
Shannan, xander ” 
Fonda, N 
Simons, A. J. he Pa, 
a Lawrence H., New York 17, 


Skeist & Schwarz Labs., Inc., Newark 
2,N. J 


Sorel, Frederick, Prospect Heights, Ill. 
#South Floride Test Service, Inc., Miami 


Southweste m Plastics, Inc., Houston 36, 
‘exas 

Sperzel Co., Minneapolis 8, Minn. 
Spate - memes Inc., Spring- 


*Standard Tool Co., Leominster, Mass. 
Steckler, R., Labs., Cleveland 28, Ohio 
Stine "Raymond B., Los Angeles 


Sun Plastic, Inc., Cuyahoga Falls, Ohio 
a Materials, Inc., New York 6, 


Sylvania Electric Products, Inc., Parts 
Div., Warren, Pa 


Technical Research » Tastitiate, Pasadena, 


Thal, Bernard, Boston 18, Mass. 
*Thermoplastic Equipment Corp., Div. 
of tg a Processes 
Stirling, N. J. 
aba + Studio, Inc., Grand Rapids 5, 


Co., The, 


Thombert, Inc., Newton, Iowa 








SPECIALIZED SERVICES 


United States Chemical Milling Corp., 
Omohundro Fiber Div., Man- 
hattan Beach, Cali 

U. ey Plastic Products Corp., Metuchen, 


Via Sg Inc., Philadelphia, Pa. 

Wal-Mar Plastics, Inc., Torrance, Calif. 

Welch Plastics & Mfg. Co., Inc., Co- 
lumbus 8, Ohio 

Western Specialty Mfg. Corp., Chey- 
enne, Wyo. 

bet = ‘John A., & Co., Pasadena 8, 

Yardley Plastics Co., Columbus 15, 


hio 
Zant-Terrace Plastics, Inc., Inglewood, 
Calif. 
Zapf, Charles, & Co., Evanston, IIl. 


DESIGNERS, INDUSTRIAL 


* Akron Presform Mold Co., The, Cuya- 

hoga Falls, Ohio 

Al-Be Industries, South Gate, Calif. 

a Mold Co., Inc., Rochester 6, 

Apex Reinforced Plastics Div., White 
Sewing Machine Corp., Cleveland 6, 
Ohio 

os te Geet Engineers, New York 

Art Plastics Mfg. Co., Los Angeles 21, 
Calif. 

Atlas Plastics, Inc., Little Ferry, N. J. 

Ayres Jr., Samuel, Associates, Boston 
16, Mass. 

Bacon & Weber, Chicago 22, IIl. 

a Alfred F., Berkeley Heights, 


N. J. 

Bar-Lo ei Products, Inc., New York 

Barradas . ‘Associates, Glenville, Conn. 

Baumgartl’s, Sor nag K., Engravings, 
Belleville, N. J. 

Baxter Co., The: Cincinnati 2, Ohio 

oe Becker Associates, New York, 

Beinert, John David, New York, N. Y. 

Ber-Design Associates, Irvington, N. J. 

Bernard Plastics Se Corp., Long 
Island City 1, N. 

Berni, Alan, & pT Inc., New 
York 36, N. Y. 

*Blackhawk Molding Co., Inc., Addison, 

eR Margaret M., New York 
25, N. 

Budd, AR Eastford, Conn. 

Bureau, Achille c, Industrial Design, 
New York 19, Y. 

Burke, Harry, Clewclend 21, Ohio 

C.T.L. Div., Studebaker-Packard Corp., 
Cincinnati 15, Ohio 

Calabro Plastics, Upper Darby, Pa. 

Campro Co., The, Canton 1, Ohio 

— Robert Lloyd, New Brunswick, 


me A 
Carmagnola, Ernest D., Bellmore, N. Y. 
Cary Products Co., The, Dallas, Texas 
*Chandler Equipment Engineering Co., 
Anaheim, Calif. 
Chapman, Dave, Inc., 
sign, Chicago 11, Ill. 
Chemtron Fiber Glass Co., El] Monte, 
Calif. 
Cherry, Peter, Monroe, Conn. 
Cicchelli-Howell Associates, 
dence 3, R. L. 

*Como Plastics, Inc., Columbus, Ind. 
Couroc of Monterey, Monterey, Calif. 
Covey, Laird, Monroe, Conn. 

Dama Plastics, Inc., Springfield, Pa. 

*Danish Plastics, Copenhagen, Denmark 


Industrial De- 


Provi- 


% Indicates Advertiser 


*Goulding Mfg. Co., 


Darr, Harold W., Associates, Minne- 
apolis, Minn. 

Davies, Helen, Co., New York, N. Y. 

DeBell & Richardson, Inc., Hazardville, 
Conn. 

Design Dynamics, Inc., Chicago 1, Ill. 

Deskey, Donald, Associates, Inc., New 
York, N. Y. 

Doven Machine & Engineering, Inc., 
Chicago 12, Ill. 


*Dynatech Plastics, Inc., Santa Ana, 


Calif. 
Eastern Machine Builders 
Queens Village 29, N. Y. 
—s & Reiner, Inc., New York 17, 


Corp., 


Ellies, Dave, Industrial Design, Inc., 
Columbus 8, Ohio 
Engineering Associated, Winona, Minn. 


*Fabrico Mfg. Corp., Chicago 22, Ill. 


Fawn Plastics Co., Inc., Timonium, Md. 
Feet. Joseph B., Rochester 10, 


Florian, Gordon, Bridgeport 4, Conn. 
Fukal, Alfred F., Houston 5, Texas 


“ow Plastic Engineers, Inc., Bethel, 
t 


Gershen, Irvin J., Maplewood, N. J. 

Goldman, Neal, Associates, Inc., New 
York 17, N. Y. 

Gore, Fred M., Dallas 19, Texas 

Saginaw, Mich. 

Grover, Frederic S., Associates, Roch- 
ester 4, N. Y. 


Gruen, i Ae Associates, New York 
22, N. 


Guild i Inc., Elmsford, N. Y. 
H. M. S. Associates Co., Willow Grove, 
Pa. 


Hall, Frances Cushing, Charlotte 7, 
N. C. 


Halsen Mfg. Co., Philadelphia, Pa. 

Hart, William A., & Associates, Chi- 
cago 41, Ill. 

Hughes, Henry, Belmont, Calif. 

Hughes Plastics, Inc., St. Joseph, Mich. 

——_ L. Garth, New York 21, 


Imperial Tool & Die Co., Philadelphia, 
24, Pa. 


Industrial Engineering Service, South 
Easton, Mass. 
Industrial Plastic 
wood, Mass. 
Industrico, Inc., New York 16, N. Y. 
Intercontinental Dynamics Corp., En- 
glewood, N. J. 
<< a %, 


Fabricators, Nor- 


Mfg. Co., Chicago 5, 
Karlstad, Andrew C., Sherman Oaks, 
Calif. 


Keck, Hen 
dena, Calif. 

Ketchpel Engineering Co., West En- 
glewood, N. J. 

King Designers, Detroit, Mich. 

Koller Craft Plastic Products, Inc., 
Fenton, Mo. 

Kopf, John Charles, Brooklyn 5, N. Y. 

Kreier, Jr., George, Inc., Philadelphia 

, Pa. 

Krone, Martin, Associates, New York 
io a ie A 

a a Plastic Co., Inc., New York, 


, Associates, South Pasa- 


Lamco, Inc., Lampasas, Texas 

Landell, Harper, & Associates, Phila- 
delphia 3, Pa. 

Levin, Monte L., New York 22, N. Y. 

Lindsay, John, Denver, Colo. 

eo & Margulies, Inc., New 
York, Y. 

Lorraine "haute Industries, Robbins- 
ville, N. J. 


(For complete addresses, see Alphabetical Index, p. 1323) 


*Madan Plastics, Inc., 


a Cranford, N» Ju 

McCutcheon, George H., Los Angeles 
29, Calif. 

Microcell, Ltd., London W.C. 2, Eng- 
land 

Midland Plastics, 


Inc., Milwaukee 2, 
Wis. 


a Van Winkle Co., Paterson 2, 
ag 
Mitchell Plastics, Inc., Owosso, Mich. 


a Plastics, Inc., Pittsburgh 12, 

a. 

Modern Designers, Hialeah, Fla. 

ey Engineering, San Leandro, 
alif. 

Naken, William, Los Angeles 19, Calif. 

New Plastic Corp., Los Angeles 38, 
Calif. 

Norco Plastic, Inc., Milwaukee, Wis, 

Nu-Engineering, Inc., Ferndale 20, 
Mich. 

a D. C., Associates, New York, 


Paragon Plastic Corp., New York 12, 
N. Y 


Parisian Novelty Co., Chicago 9, TI. 

Patti-Plastics Corp., Newark, N. J. 

Pearson-Sutton Corp., Newtown, Bucks 
County, Pa. 

Plastic Extrusion & Engineering Co., 
Inc., Westboro, Mass. 

Plastic Model Engineering, Van Nuys, 
Calif. 

Plasticrafters, Inc., Cicero, Ii. 

Plastics Center of Texas, Inc., San An- 
tonio 4, Texas 

Plastics, Laminates & Fabrics, Inc., 
Chicago, III. 

home Plastics, Inc., Chicago 18, 
ll. 

Powell, Jim, Los Angeles, Calif. 

Preble, Jr., Harry, Cross River, N. Y. 

Presco Plastics, Milwaukee 1, Wis. 

Regal Plastic Co., Kansas City 27, Mo. 

Reinhardt Plastics Co., Denver 2, Colo. 

Roger’s Product Design, Leominster, 
Mass. 

a Alfred A., New York 38, 


SeGaastita, Guy G., Forest Hills 74, 


BS PA Edwin H., Woodside 77, N. Y. 

Schnur-Appel Design, Short Hills, N. J. 

Science Service & Supply Co., W. 
Boylston, Mass. 

Sherman, Alan E., & Associates, Clay- 
ton (St. Louis) 5, Mo. 

Simons, A. J., Polk, Pa. 

a "5 Lawrence H., New York 17, 

Somerset Industrial Designs, Inc., Som- 
erville, N. 

Southwestern Plastics, Inc., 

, Texas 

Sperzel Co., Minneapolis 8, Minn. 

Staub Associates, Westfield, N. J. 

Stensgaard, W. L., & Associates, Inc., 
Chicago 7, Ill. 

Technical Research Institute, Pasadena, 
Calif. 

Thal, Bernard, Boston 18, Mass. 

Timely Products Co., Des Moines 15, 
Iowa 

Triana, Rafael, New York 32, N. Y. 

Vavrik, Louis, Rossford, Ohio 

Via Plastics, Inc., Philadelphia, Pa. 

Western Specialty Mfg. Corp., Chey- 
enne, Wyo. 

4 Plastics Co., Columbus 15, 

io 

Zant-Terrace Plastics, Inc., Inglewood, 
Calif. 

Zapf, Charles, & Co., Evanston, Ill. 

Zeidman, Robert, Associates, Inc., New 
York 22, N. Y. 


Houston 


ee 


~ eet ene Rae 
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DIE CUTTING PLASTIC 
SHEET STOCK 


A & B Plastics, Div. of Plastic Supply 
Corp., Seattle 9, Wash. 

AAA. Plastic Co., New York 17, N. Y. 

ABS. Mfg. Co., Inc., New York 11, 
N. Y 


Able _ Rule Die Co., 
12, N. 

Accurate Stel Rule Die Mfrs., 
York 10, 

Acme Rati & Plastics Co., Inc., 
Detroit, Mich. 

Allegheny Plastics, Inc., Coraopolis, Pa. 

Allied Engraving & Stamping Co., Buf- 
falo 10, N. Y. 

Amos-Burke Plastics, Syracuse 11, N. Y. 

Atti Engineering Corp., Union City, 
N 


yi 

Bedford Products, Inc., 

Berkander, George F., In 
7, R. 1. 

Blank, Arthur, & Co., 
Mass. 

Brandywine Fibre Products Co., Wil- 
mington, Del. 

Bricmar Mfg. Corp., New York 13, 
N. Y 


New York 


New 


Roanoke, Va. 
c., Providence 


Inc., Boston 15, 


Brockton Plastics, Inc., Brockton, Mass. 
*Cadillac Plastic & Chemical Co., De- 
troit 3, Mich. 
*Carroll, J. B., Co., Chicago 12, Ill. 
«em hina Tag Mfg. Co., Chicago 
Se 
Colvin-Friedman Co., Springfield, N. J. 
Contour Packaging Co., Philadelphia 


27, Pa. 
Crook, William A., Co., 
town 72, Mass. 
Crystal Plastic, Inc., Brooklyn 5, N. Y. 
Curry Arts, Scranton 9, Pa. 
“1677 nae Corp., Brooklyn 
Dayton Rogers Mfg. Co., 
7, Minn. 
*DeWitt Plastics Div., 
Inc., Auburn, N. Y. 
Duplicon Co., Inc., Westboro, Mass. 
Electro Plastics Corp., Dallas 7, Texas 
Electro-Chemical Products 
Cleveland 10, Ohio 
Eljay Corp., Baltimore 16, Md. 
*Emeloid Co., Inc., The, Hillside 5, N. J. 


Inc., Water- 


Minneapolis 
Shoe Form Co., 


Corp., 


Evans-Zeier Plastic Co., Madison 4, 
Wis. 
Fabri-Form Co., The, Byesville, Ohio 


Fabri-Kal Corp., Kalamazoo, Mich. 
_~ Engineering Corp., Bethesda 14, 


Franklin Fibre-Lamitex 
mington 99, Del. 
portich Brothers Corp., New York 12, 

= A 


Corp., Wil- 


G & S Label Corp., New York 1, N. Y. 
*General American Transportation Corp., 


Plastics Div., Chicago 90, Ill. 
General Machine & Tool Works, 
Walled Lake, Mich. 
Gilbert Plastics & Supply Co., Balti- 


more 17, Md. 
Gill, M. C., Corp., S. El Monte, Calif. 
Gits, J. A., Plastic Corp., Roselle, Il. 
—T Products Corp., Englewood, 


Harva Co., Inc., The, Schoharie, N. Y. 
Hero Mfg. Co., Inc., Middleboro, Mass. 


*Hopp Plastics, Div. ‘of Rag: Hopp Press 
Inc., New York 1, N. Y. 
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Industrial Engineering Service, South 
Easton, Mass. 


Industrial Sales Engineers, New York 
17, N. Y 


Insulating Fabricators of New England, 
Inc., Watertown 72, Mass. 


International Plastic Co., New York 29, 
N. Y. 


Jaco Products Co., Cleveland 14, Ohio 
jougpeee, S. L, Mfg. Co., Chicago 5, 
il. 


Jodee Plastics, Inc., 

Kaufman Glass Co., 
mington 99, Del. 

Kerrco, Lincoln 7, Neb. 

Laminated Sheet Products Corp., Nor- 
wood, Mass. 

Lansky Die Cutting Corp., Brooklyn 
15, N. Y. 


) 


Brooklyn 8, N. Y. 
Plastic Div., Wil- 


Leathertone, Inc., Boston 14, Mass. 
Long, oo J., Inc., Carle Place, 
N. Y. 


Lorraine Plastics Industries, Robbins- 
ville, J. 


Lustra-Cite Industries, 
11, 


*Madan Plastics, Inc., Cranford, N. J. 
Majestic Creations, Inc., Woodside 77, 


aN. 


Inc., Brooklyn 


Malco Plastics, Inc., Baltimore 15, Md. 


Martin, Fair, Boxes, Inc., Concord, 
N. C. 
Maynard Plastics Co., Inc., Salem, 


ass. 
Midland Plastics, 
is. 


Motson, J. Frank, Co.., 


Inc., Milwaukee 2, 


Flourtown, Pa. 


North Star Industries, Inc., Minneapo- 
lis, Minn. 
Novelty Bias Binding Co., Chelsea, 
Mass. 
New York 18, 


Ormond Mfg. Co. Inc., 
7%. 


Pam Co., Portland 9, Ore. 
Paragon Plastic Corp., New York 12, 
ae 2 


Parisian Novelty Co., Chicago 9, Il. 


Pasley’s Plastic Products, Inc., Atlanta 
18, Ga 


Patti-Plastics Corp., Newark, N. J. 


Penn Fibre & Specialty Co., Inc., 
Philadelphia 34, Pa. 


= Industries, Inc., Linden, 


— "Seal Plastic Products Co., St. 
Paul 4, Minn. 


Plastic Extrusion & Engineering Co., 
Inc., Westboro, Mass. 


Plastic Fabricants, Div. of The Wood- 
man Co., Inc., Decatur, Ga. 


Plastic Industries, Inc., Athens, Tenn. 

Plastic Parts Corp., Toledo, Ohio 

Plastic Service Corp., New York 10, 
N. Y. 


—— Stamping Corp., Chicago 47, 
Il. 


Plastic Suppliers and Manufacturers, 
Baton Rouge, La. 


Plastics by Chapman, Richmond, Calif. 

Plastics, Inc., St. Paul 5, Minn. 

Polykote, Inc., Cleveland 3, Ohio 

ae Corp. of Pa., The, Reading, 
a. 


Polypenco, Inc., Reading, Pa. 

Portage Plastics Co., Inc., Portage, Wis. 
Premier Plastics Co., Milwaukee 4, Wis. 
— Inc., Long Island City 1, 


Printon Corp., New York 10, N. Y. 


SPECIALIZED SERVICES 


Product Engineering & Development 
Co., Hopkins, Minn. 

Regal Plastic Co., Kansas City 27, Mo. 

Reynolds Plastics, Inc., Walled Lake, 
Mich. 

Rome Plastic Specialties, Inc., Worces- 
ter 9, Mass. 

Ross, Milton, Co., The, Hatboro, Pa. 

S-L-M Plastics, Avenel, N. J. 

*Sandman, Eli, Co., Worcester 9, Mass. 

Santay Corp., Chicago 24, Ill. 

Sawaya Mfg. Co., Inc., Trinidad, Colo. 

Schjeldahl, G. T., Co., Northfield, 
Minn. 

Seattle Plastic Laminators, Seattle 8, 
Wash. 

a Co., Inc., Pawtucket, 
Sheridan-Gray, Inc., Torrance, Calif. 
*Sierra Electric Corp., Gardena, Calif. 
— Miller Co., The, Maplewood, 


N. J. 

Simplex Plastic Products, Inc., Brook- 
lyn 18, N. Y. 

Southern Plastic Products Co., Riviera 
Beach, Fla. 

Springfield mec 
field 


Staff ad Cutting Co., 


Inc., Spring- 
New York 10, 


me... Mfg. Co., Leominster, Mass. 

*Swedlow, Inc., Los Angeles, Calif. 

ee Plastic Molders, Syracuse 2, 
Y 


Texstar Plastics, A Div. of The Texstar 
Corp., Fort Worth, Texas 

Thomas, Charles W., Inc., Philadelphia 
24, Pa. 

Tico Plastics, Inc., New York 11, N. Y. 

*Transilwrap Co., Chicago 40, Il. 

Ultra Plastics, Inc., Philadelphia 30, Pa. 

United Mask . Novelty Co., Inc., 
Glendale, N. 

United Progress, Ses. Albany 5, N. Y. 

Vacuum Plastics Corp., Columbus 22, 
Ohio 

Valley-National Corp., The, Milldale, 

nn. 
Victory Plastics Co., Hudson, Mass. 
Virginia Plak Co., New York 16, N. Y. 


Westech Engineering, Santa Clara, 
Calif, 


Wester Coil & Electrical Co., Racine, 

1s. 

Western Specialty Mfg. Corp., Chey- 
enne, Wyo. 


DIE MAKERS, EXTRUSION 


Ace Plastic Molding Corp., Long Island 
City I, N.Y. 

Ace Tool & Mfg. Co., 

Aetna-Standard Div., 
Akron 9, Ohio 

Al-Be Industries, South Gate, Calif. 

Anson Tools & Gages, Inc., Erie, Pa. 

Astor 7. & Die Co., Long Island 
City 1 Y. 

* Auburn Fn Sd Inc., Auburn, N. Y. 
nw. Industries, Inc., New York, 


Newark 5, N. J. 
Blaw-Knox Co., 


Beazy’s Moldmakers, Peru, Ind. 
Blaw-Knox Co., Pittsburgh 22, Pa. 


*Chandler Equipment Engineering Co., 
Anaheim, Calif. 


*Davis-Standard Div., Franklin Research 
& Development Corp., Mystic, Conn. 


*xEgan, Frank W., & Co., Somerville, N. J. 
Electro Plastics Corp., Dallas 7, Texas 


*Essex Plastic Machinery Co., Inc., Bev- 
erly, Mass. 
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SPECIALIZED SERVICES 


Fare Machine Co., Inc., Paterson, 


Fedori Tool he Si 
Fischer, gy. Tao iaschinen 

mar, West Rae 

*s American Transportation 


*Hale scl Mie Inc., Akron, Ohio 
Have  Inc., Wilmington 8, 


Del. 
Im Tool & Die Co., Philadelphia 


, Pa. 
Industrial premeering Service, South 
Easton, Mass. 
Industrial —— & Equipment Co., 
Orange, 
& B Bi Inc., Fairfield, Iowa 
*Japan ~ & Tool Manufacturers Ex- 
mena a Pees Japan 
*j ee Co., Inc., Chippewa 


Falls, 
#Killion Teal & Mfg. Co., Verona, N. J. 
Kingman, E. B., Co., Leominster, Mass. 
2m yy Jone. Co., The, New York 7, 


L * P Tool Co., Cincinnati 25, Ohio 
Lavorazione Materie Plastiche, S. A. S., 
Torino, Italy 
Libbert Plastics, Inc., Fort Worth 14, 
Texas 
*Lynch Corp., Plastic Machinery Div. 
(Formerly Robbins Plastic Machinery 
Corp.), Elkhart, Ind. 
Many, J., & Co., New York 13, N. Y. 
*Moderm Plastic Machinery Corp., Clif- 
ton, N. J. 
*National Rubber Machinery Co., Akron 


io 

New England Die Co., Inc., Taunton, 
Mass. 

Oakley Die & Mfg. Co. Inc., The, 
Cincinnati 9, Ohio 

.Payne Tool & poginceeing Co., The, 
Springfield, Ohio 

Plastic Extruded Products Co., Eliza- 
beth 1, N. J 


Plastic Mold Tool & Die Co., Inc., E. 
Rutherford, N. J. 
Prodel, $.A., Societe de Produits In- 
dustriels, Paris 16, France 
+ Engraving Works, Rochester 


Royal pate Co., Inc., Prescott, Ariz. 
*Royle, John, & Sons, Paterson 3, N. J. 

Skyline Industries, Titusville, npr 
*Sterling Extruder Corp., Linden, N. J. 


=—ah Corp., New York 


Sussex Plastic Co., Belleville, N. J. 
*Thermonlastic Equipment Corp., Div. 


of 7 ha Processes, Inc., 
Stirling, N. J. 

Thielex Plastics Corp., The, New Mar- 
ket, N. 


Victory Plastics Co., Hudson, Mass. 

*Windsor, R. H., Ltd., Chessington, 
England 

Yates Co., Erie, Pa. 


DIE MAKERS, HIGH-FREQUENCY 
HEAT SEALING 


A . aa Rule Die Corp., New York 
Able Oo Rule Die Co., New York 12, 
dete Laminating & Plastics Co., Inc., 
Detroit, Mich. 
ae _neeeene, Inc., New York 12, 
scious J. A., Co., Chicago 6, IL 


« “‘t& Indicates Advertiser 





*Superior Plastics, Inc., Chicago 12, m. 



























































*Cosmos eae Machine Corp., New 


we 12, N. 
odins iedestsl 1 A. B., Lysekil, Sweden 
Electronic Devices, Inc., 


eased Plastics ‘Co., Inc., Salem, 


ake “a Electronic Die Co., Inc., Min- 


Plastics by Cha’ man, Richmond, oe 
Printon Corp., New York 10, N. Y 
Reeve Electronics, Inc., Chicago 6, Til. 


*Superior Plastics, Inc., ‘Chicago 12, Ill. 


Victory Plastics Co., Hudson, Mass. 

Western Specialty Mfg. Corp., Chey- 
enne, Wyo. 

Western Supplies Co., St. Louis 6, Mo. 


DRY COLORING 
Builders Products, Inc., Manville, N. J. 


Century Dispersions, Inc., Detroit 38, 
Mich. 

Chemplasco, Inc., Cincinnati 22, Ohio 

Fryling Electric Products, Holly 
Springs, Miss. 

Imnverial Color Chemical & Paper 
Corp., Pigment Color Div., Glens 
Falls, N. Y. 

*Krieger Color & Chemical Co., 


Hollywood 38. Calif. 
Pearce Simpson, Inc., Molded Plastics 
Div., Miami 42, Fla 


*Plastics Color Co.., Inc. Chatham, N. J. 
——— Color Co., 


Inc., Newark 2 


Royal Mfg. Co., Inc., Prescott, Ariz. 


EMBEDDING 


A & B Plastics, Div. of Plastic Supply 
Corp., Seattle 9, Wash. 

A.A.A. Plastic Co., New York 17, N. Y. 

Alda Plastics Inc., New York 13, N. Y. 

Allied Engravi ving & Stamping Co., Buf- 


falo 10, N. 
a hagas Industries, Inc., Miami 68, 
Inc., Stamford, 


nn. 
Bacon & Weber, Chicago 22, III. 
Bastian Bros. Co., Rochester 1, N. Y. 
Baxter Co., The, Cincinnati 2, Ohio 
Bentek Co., Brooklyn 16, N. Y. 
Biggs, Carl H., Co., Inc., Santa Mon- 
ica, Calif. 
*Boonton Molding Co., Boonton, N. J. 
*Cadillac Plastic & Chemical Co., De- 
troit 3, Mich. 
Clearfloat, Inc., Attleboro, Mass. 
Comet Novelty Co., Adams, Mass. 
Conn-Craft Co., Waterbury 5, Conn. 
Couroe of Monterey, Monterey, Calif. 
Crystal-X Corp., Lenni Mills, Pa. 
DeBell & Richardson, Inc., Hazard- 
ville, Conn. 


Aries , Laboratories, 


Distinctive Embedments, Inc., Provi- 
dence 6, R. I. 

er Co., Inc., The, Hillside 5, 

Emerson & Cuming, Inc., Canton, 
Mass. 

Fryling [Electric Products, Holly 
Springs, Miss. 

General Machine & Tool Works, 
Walled Lake, Mich. 


Gilbert Plastics & Supply Co., Balti- 
more 17, Md. 

Hanley Plastics Co., St. Louis 17, Mo. 

— Inc., The, New York 10, 


Hysol Corp., Olean, N. Y. 


(For complete addresses, see Alphabetical Index, p. 1323) 


*Mitchell Specialty Di 


17, 

Jodee Plates Inc., Brooklyn 8, N. ¥. 

Lawrence Adhesive & Chemical Co., 
Inc., Lawrence, Mass. 

Leathertone, Inc., Boston 14, Mass, 

— ~a Plastic Industries, Robbins- 
ville, N. J. 

Lumar Optical Mfg. Co., Inc., Mount 
Vernon, N. Y. 

Maine Molding Products, Boothbay 
Harbor, Maine 


Mitchell Plastics, Inc., Pittsburgh 12, 


Pa. 
Novo Indus- 
trial Corp., Philadelghia 36, Pa. 


— Molding Corp., Burlington, 


Molding Corp. of America, Inc., Provi- 
dence 3, R. I. 
New England Die Co. Inc., Taunton, 


Mass. 


Plastex Laminates, Inc., Hialeah, Fla. Fa 


Plastic Industries, Inc., Athens, Tenn. 
i Laminating Corp., Vauxhall, 


Pastis Suppliers and Manufacturers, 
Baton Rouge, 


Plastics by Chapman, Richmond, Calif. 
Plastics by Hoover, Huntington, W. Va. 
I -Skill Co., Long Island City 1, 


Plastronic Engineering Co., Marlbor- 
ough, Mass. 

Polyplastex United, Inc., Union, N. J. 

Reynolds Plastics, Inc., Walled Lake, 


Mich. 

— Printing Co., Inc., Ridgefield, 

oo. Milton, Co., The, Hatboro, Pa. 

Sealview Plastics, Inc., West Consho- 
hocken, Pa. 


sa Miller Co., The; Maplewood, 
Superior Laminating Co., New York 2, 
N. Y 


*Superior Plastics, Inc., Chicago 12, Ul. 
Technicraft Co., Boston 34, Mass. 
Therm-O-Form Plastics Co., Home- 

wood, Ill. 
Urrite Plastics Fabricators, Pico Rivera, 


Calif. 
Wasco Products, Inc., Cambridge 38, 

Mass. 
Santa Clara, 


Westech Engineering, 
Calif. 


EMBOSSING 


A. Flexible Film and 
Sheeting 
B. Rigid Plastic Sheets 


A & B Plastics, Div. of Plastic B) 
ply Corp., Seattle 9, Wash. 

Acme Laminating & Plastics Co., ns 
Detroit, Mich. B 

Allied Engineering & Production 
Alameda, Calif. 

Allied Engraving & Stamping Co., he 
falo 10, N. Y. A, B) 

Barr Corp., The, Richmond Hill, = Y. 

(A, B) 


Baumgartl’s, George K.., Enger 
Belleville, N. J. 
= Chemical Co., Inc., Cranston “wi 


Pe din Robert B., Ine., Chicago Q . 


Borkland Laboratories, Marion, Ind. (B) 
Bostrom Corp., Milwaukee 4, Wis. (A) 
Brockton Plastics, Inc., Brockton, 3) 





intetae = ao Engineers, New York 


























Brutier Product Co., Inc., Secaucus, 


(A) 
besten Resins & Chemicals, Div. of 
Shawini Chemicals, Ltd., Mont- 


real 2, (A) 
— Containers, Inc., Canton 7, 


(A) 
an B., Co., Chicago 12, Ill. ta} 
on lg Inc., Cincinnati 22, - 


Coating Products, Inc., Englewood 
N. 
eed Charles, Co., E] Monte, re 
-X Corp., Lenni Mills, Pa. (A, B) 
*Davis, Joseph, Plastics Co., me 
N. 


Debaace Machine & Tool Co., St. i 
10, M 

Efka Plastic Corp., Hoboken, N. J. (A) 

Electro Plastics Corp., Dallas , J ie 

#Emeloid Co., Inc., The, Hillside 5, Ne 


ce Leather Corp., New York. 


Ao ‘Corp., Sub. ¢. Sun Chemical 
Corp., Paterson 20, N. J. (A) 
Falge Engineering Corp., Saher 14, 
d. A, B) 


Feaser, % J., & Co., Inc. 
21, 

dh — Inc 
N. Y. 


, Brooklyn 
(A 
, New York A 


Flexcon Co., Spencer, Mass. (A, B) 
Flexible Packaging Div., Continental 
Can Co., Inc., Mt. Vernon, Ohio (A) 
Franklin Fibre-Lamitex 
mington 99, Del. 
General Machine & Tool Works, 
Walled Lake, Mich. (A, B) 
*General Plastics Corp., Marion, Ind. (B) 
Gomar Mfg. Co., Inc., Linden, N. J. (A) 
Gordon-Lacey Chemical Products, Inc., 
Maspeth 78, (A) 
aa ite Seteesting Fabrics, vas 
N. J. 
Hollis -. Inc., The, New York M 


) 

Inds Sales Engineers, New 1 
1 

Intraplast Mfg. Co., New York 13, N. bi 


—. S. L, Mfg. Co., Chicago . 


(A) 
—., Lincoln 7, Neb. (B) 
Landers Corp., The, Toledo 1, Ohio (A) 


= 9s Die Cutting Corp., Brookl 


one Materie Plastiche, S.A.S., 


Torino, Italy (A, B) 
Leathertone, Inc., Boston 14, Mass. - 


Lus-Trus Corp., Ypsilanti, Mich. (B) 
*Madan Plastics, Inc., Cranford oar 2: 


A, B) 

Maine Molding Products, Boothbur 
r, Maine (B) 
Marbek, Inc., Brooklyn 22, N. Y. (A) 
Marion General Plastics Co., Subsidiary 
General Plastics Corp. . Long 
Beach 6, Calif. {B) 
Martin, Fair, Boxes, Inc., Concord, 
N. C. (A) 


Metallic Plastics Corp., Long Island 
City 1, N. Y. (A, B) 
Modem Engraving & Machine On, 
Hillside, N. A, B) 
oaty Bias Binding Co., Chel, 


Olea Rubber Corp., ween 
Paper Co Puaverting Machine Co., Green 
y, Wis. (A) 


P ladicates Advertiser 


Paragon Plastic Corp., New York 12, 
N. Y. (B) 
Parisian Novelty Co., Chicago 9, -. 


A, B) 

Pearson Industries, Long Island City 1, 
N. Y. (A, B) 
Plastex Laminates, Inc., Hialeah, * 
Fate Laminating Corp., hemes 
Plastic " Service Corp., New York 10, 
Y. (A, B) 


re od A, United, Inc., Union, N. J. 
Premier Plastics Co., Milwaukee 4, Wis 


Oe Inc., Long Island City a 
Be Corp., New York 10, N. Y. 

(A, B) 
Rich-Tex, Inc., Cedar Grove, N. J. ~ 


(A 
a Printing Co., Inc., Ridgefield, 


(A 
Relies ‘Process Corp., Roselle, N. J. (A) 
Ross & Roberts, Inc., Stratford, — 
Roysons, Inc., Cedar Grove, N. J. (A, B) 
*Sil ee Miller Co., The, eats 


Bod ad Plastic Products, Inc., 
lyn 18, N. Y. 

Southern Plastic Products Co., Riviera 
Beach, Fla. (B) 

*Southern Plastics Co., Columbia, S. C. 


(A, B) 

Sun Steel Co., Chicago 36, Ill. (A, B) 
Therm-O-Form Plastics Co., Home- 
wood, Ill. (A, B) 
Tico Plastics, Inc., New York 11, nt 
B 

Timely Products Co., Des Moines i} 


lowa ) 
a 4 Plastics, Inc., Philadelphia 30, 
United x & Novelty Co., Inc., Glen- 

dale, N. (B) 
United ae Chemical Milling Corp., 


Omohundro Fiberglass Div., Manhat- 
tan Beach, Calif. 


(B) 

Usines Cheysen, S.A., Lem -Hal, 
Belgium A, B) 
Velveray Corp., New York 1, N. Y. (A) 
Vernon Plastics Corp., Lynn, Mass. (A) 
wayne Print Works, Inc., » Tees 
Wesicm ialty Mfg. Corp., Chey- 
Wyo. (A. B) 

Willeo "Plastics, St. Louis 2, Mo. (B) 
Willson Camera Co., ae 
Woodall Industries, Inc., Detroit 34, 
Mich. (B) 


Brook- 
(A) 


EXPORTERS AND IMPORTERS 


A. Machinery 
B. Molding Compounds 
C. Resins 


York 2, N 
* Akron Procfoces Mold Co., The, Cuya- 
hoga Falls, Ohio (A) 
Alan Plastics Corp., Canton, Mass. (B) 
alghe se & Plastics Corp., Nes) 


, 


A «s&s re Rule Die Corp., Nw 


eee Plastic Materials, Inc., Brook- 
lyn 31, N. Y. ,» C) 
*American Molding ee & Chemical 
Corp., Brooklyn 6, N. Y. (B) 


American Pyroxylin Corp., Kearny, 
Ny. Gj 


SPECIALIZED SERVICES 


RS Vinyl Corp., Maspeth 5 

a Plastics Corp., Euaric} 

re ae Claude P., Inc., Ridgefield 
Park, N. J. 


Raging Snmemetes Spm. New Y 


(A 

m.- 8. Tk Engineering, Joliet, Ill. (A) 
Birbach, L. E., Associates, Inc., Draco 
Div., Boston ’ (Malden) 48, Mass. (A) 
Blum, Paul, Co., Buffalo 10, N. Y. (B) 
= 9, Mfg. Corp., New York 13, 


A 
Buttondex Corp., New York 16, aa 


Carver Corp., The, Norwood, Mass. (B) 
Chemtron Fiber Glass Co., Monte, 
Danson, Barnett J., & Associates, Ltd., 
Toronto 12, Ont., Canada (A) 
*Dayeo Corp., The, Da Chee we, 
rie Plastics Co. YErie 


Eric Equipment Corp., ee ee Pe 


*Foremost Machine Builders, Inc., ten 
ingston, N. J. (A) 
Goren, H. L., Co., Chicago 26, Ill. (B) 
Hirtz, Walter E., Plastics Materials, 
Inc., Pasadena 3, Calif. (B) 
*Hochman Plastics Machinery Oe. 
Newark 2, N. J. A) 
Industrial Plastics, Ltd., London W.1 


England (A, B) 
Industrico, Inc., New York 16, N. Y. 
(A, B, C) 


International Eastern Co., New York 1, 
N. Y. (A 
*Interplastics Corp., New York 22, N.Y 


*Japan Die & Tool Manufacturers Ex- 
port Co., Ltd., Tokyo, Japan (A) 
Kenrich Petrochemicals, Inc., Maspeth 
78, N. Y. (C) 
*Koppers Co., Inc., Plastics Div., Pitts- 
burgh , Pa (C) 


— Fiberglass Corp. of Amer- 
, New York 5, N. Y. (C) 


Mer de Inc., New York 1, N. Y. (A) 
Linder, D., Plastics, Inc., Erie, Pa. (B) 
Many, J., & Co., New York 13, Ni 


Miller Van Winkle Co., Paterson 2, 
N. J. (A) 


Monkley Corp., Worcester 8, Mass. (A) 
*Muehlstein, H., & Co., Inc., New York 


1) ie eS (B, C) 
*®Nichimen Co., Inc., New York, N. Y. 
A, B, C) 


ne 8 sens Corp.; New York 16, 
(A, B, 


Pred Mr Corp., Buffalo 10, N. Y. 
(B, C) 


Parisian Novelty Co., Chicago 9, Ill. (A) 
Patterson Foundry and Machine Co., 

The, E. Liverpool, Ohio (A) 
ie Laminating Corp., Vauxhall, 


Plastic Pam Powders, Inc., Brook- 
lyn 23. (B) 
Polypenco, Inc., Reading, Pa. (B,C) 
Poser, J., & Co., Inc., New York 1, 
N. Y. (A, B) 


Rayll Plastics Co., Brooklyn 6, N. Y. (C) 
os tes ae David H., New ver 13, 


Rosenthal Alfred A., New York rr 
miadead te. Bound Brook, N. J. (A) 
Shuman, Philip, & Sons, Buffalo 6 

N. Y. (B, C) 


_ 


_ 








SPECIALIZED SERVICES 


*Union: Carbide International Co., Div. 
of Union Carbide Corp., New York 
17,,N. Y. (C) 

United. Sales Service, Los Angeles 35, 


(A, 
Western Plastic & Rubber Co., 


Rich- 

mond, Calif. (B, C) 
Wilson Petroleoke & Carbon Corp., 
New York 36, N. Y. (C) 
*Woloch, George, Co., Inc., New York 
11, N.Y. (C) 


EXTRUDING EXPANDABLE 
STYRENE 


Dyna-Foam Corp., Ellenville, 


N. 


FABRICATORS 


A & B Plastics, Div. of Plastic Sup- 
ply Corp., Seattle 9, Wash. 

A.B.S. Mfg. Co., Inc., New York 11, 
N. Y. 

Abutco Plastics Industries, Inc., Hazle- 
ton, Pa. 

*Ace Plastic Co., 

Acor Plasticover Co., Inc., 

N.Y 


Jamaica 35, N. Y. 
New York, 


Airconductors, Gardena, Calif. 

Aircraft s eapetenton Co., Inc., 
ville, N. 

Aucediens Inc., Nicholasville, Ky. 

Alda Plastics Inc., New York 13, N. Y. 

Allied Engineering & Production Corp., 
Alameda, Calif. 

Allied + om & Stamping Co., 
Buffalo 10, 

Allied Plasti- Lite , ee Inc., St. 
Louis. 4, Mo. 

Allied Plastics Supply Corp., 
38, Y. 


All- Tech Industries, Inc., 
Fla. 


Hicks- 


New York 
Miami 68, 
New York 35 


Aone Agile Corp., Bedford, Ohio 

American. Hard Rubber Co., Div. of 
Amerace Corp., Butler, N. J. 

Ameriplastic Co., Inc., The, Flint 7, 
Mich, 

Amos-Burke Plastics, Syracuse 11, N. Y. 

Amplex Mfg. Co., Philadelphia 30, Pa. 

Apex Reinforced Plastics Div., White 
Sewing Machine Corp., Cleveland 6, 


Ohio 
Argo Plastic Products Co., Cleveland 
Newark 3, N. J. 


13, Ohio 
Arrem Plastics, Inc., Chicago 12, Ili- 


Aristocrat Plastics, Inc.., 
nois 
Atkins & Merrill, Inc., Reinforced 
Plastics Div., Marlboro, Mass. 
Atlantic Mfg. Co.. Philadelphia 22, Pa. 
os Mineral Products Co., Mertztown, 
‘a 
Atti Engineering Corp., 


Alvimar Mfg. Co., Inc., 
Y. 


Union City, 


Bo 

“—? Plastic Engineering, Chicago 

Bacon & Weber, Chicago 22, Ill. 

Bar-Lo Vinyl Products, Inc., New 
York 32, N. Y. 

Baxter Co., The, Cincinnati 2 Oe 

Bel-Art Products, Pequannock, N 

Bepn, Chemical Co., Inc., oh DY 10, 


Bentek Co., Brooklyn 16, N: Y. 
Ber-Design Associates, Irvington 11, 


Berkander, George F., Inc., 


Provi- 
dence 7, R. I, 


%* Indicates Advertiser 


1244 


*D & R Plastic Welders, Inc., 


*DeWitt Plastics Div., 


*Emeloid Co., Inc., The, 


*Engineered Plastics, 
N.C 


Berthelsen Engineering, Joliet, Ill. 
Berton Plastics, Inc., New York 3, N. Y. 
Bishop, Robert B., Inc., Chicago 6, Ill. 
Blank, Arthur, & Co., Inc., Boston 15, 
Mass. 
Bolling Industries, Inc., Scranton 5, Pa. 
BoMyte Co., The, Silverdale, Pa. 
Borkland Laboratories, Marion, Ind. 
Brandywine Fibre Products Co., Wil- 
mington, Del. 
Bricmar Mfg. Corp.; 
N. Y. 
Brockton Plastics, Inc., Brockton, Mass. 
—— Plastic Co., Inc., Brooklyn 1, 
N. 


New York 13, 


eiucen ick- Balke-Collender Co., De- 


fense Products Div., Muskegon, Mich. 
C.T.L. Div., Studebaker-Packard Corp., 
Cincinnati 15, Ohio 
*Cadillac Plastic & Chemical Co., De- 
troit 3, Mich. 
Calabro Plastics, Upper Darby, Pa 


Canton Containers, Inc., Canton 7, 
Ohio 

Capitol Plastics Co., Lansing, Mich. 

— Industries, Inc., Kenilworth, 


*Carroll Co., J. B., Chicago 12, Il. 
.Cast Optics Corp., Hackensack, N. J. 
Celuplex Co., Inc., Brooklyn 11, N. Y. 
Central Die Casting & Mfg. Co., Chi- 

cago 32, Ill. 
Chatelain Plastics, Findlay, Ohio 
Chemtron Fiber Glass Co., El Monte, 
Calif. 

*Colonial Kolonite Co., Chicago 47, Ill. 
Colvin-Friedman Co., Springfield, N. J. 
Comet Novelty Co., Adams, .Mass. 
Conn-Craft Co., Waterbury 5, Conn. 
Consolidated Plastics & Mfg. Co., Chi- 

cago 10, Ill. 
Crook, William A., Co., Inc., 
town 72, Mass. 
Curbell, Inc., Buffalo 7, N. ¥. 
Curry Arts, Scranton 9, Pa. 
Crystal Plastic, Inc., Brooklyn 5, N. Y. 
Crystal-X Corp., Lenni Mills, Pa. 
Hazard- 


Water- 


ville, Conn. 
Dama Plastics, Inc., Springfield, Pa. 
Dayton Rogers Mfg. Co., Minneapolis 
7, Minn. 
Denver Plastics, Inc., 


Golden, Colo. 
Shoe Form Co., 


Inc., Auburn, N Y. 
Disogrin Industries, Inc., Mt. Vernon, 
N. Y. 


‘Dixie Plastics Mfg. Co.., 
La. 

Duplicon Co., Inc., Westboro, Mass. 

Dura Plastics of New York, Inc., New 
York 16, N. Y. 

Durable Plastics Co., Inc., 
Wash. 

Du Verre, Inc., Arcade, N. Y. 

Eiler Equipment Co., Minneapolis. 15, 


New Orleans, 


Seattle 4, 


Minn. 

Electro Plastic Fabrics, Inc., Pulaski, 
Va. 

Electro Plastics Corp., Dallas 7, Texas 

Electro-Chemical Products, Corp., 
Cleveland 10, Ohio 


Eljay Corp., Baltimore 16, Md. 
Hillside 5, 
N. J. 

Emerson Plastics Corp., Bronx 61, N. Y. 
Inc., Gibsonville, 


Evans-Zeier Plastic Co., Madison 4, 
Vis. 

Eveready Plastics, Atlanta 8, Ga. 

Fabri-Form Co., The, Byesville, Ohio 


(For complete addresses, see Alphabetical Index, p. 1323) 


Fabri-Kal Corp., Kalamazoo, Mich. 
Foe Engineering Corp., Bethésda 14, 
Md. 


Falk Glass & Plastic Co., Inc., Lg 
Island City 3, N. Y. ag 

Fassler, M. J., & Co., Inc., Broo 
21, N. Y. we 


Fawn Plastics Co., Inc., 
Maryland. 
Federal Tool Corp., Chicago 45, [i]. 
Franklin Fibre-Lamitex Corp., Wil. 
mington 99, Del. 
Fried Novelties, Brooklyn 19, N, Y, 
Gemloid Corp., Long Island City, N. y. 
General Machine & Tool Works 
Walled Lake, Mich. s 
*General Plastics Corp., Marion, Ind. 
Santa Monica, 


Timonium, 


General Plastics Corp., 
Calif. 

General Plastics Mfg. Co., 
Wash. 

Gilbert Plastics & Supply Co., Balti- 
more 17, Md. 

Gladwin Plastics, Inc., Atlanta 3, Ga. 

Glo-Brite Foam Plastic Products, Chi- 
cago 45, Il. 

Gotham Plastics Corp., Bronx 51, N. Y, 

Greene, Ray, & Co., Toledo 9, Ohio 

Hafleigh & Co., Buchanan, Va. 

Halogen Insulator & Seal Corp., Frank- 
lin Park, Ill. 

Hampden Mfg. Co., In 
Mass. 

Har-E-Dan Engravers, Brooklyn, N. Y, 

Harva Co., Inc., The, Schoharie, N. Y. 

ee Industries, Inc., Wilmington 8, 


Tacoma 2, 


c., Three Rivers, 


Heil Process Equipment Corp., Cleve- 
land 11, Ohio 


Hermes Plastics, Inc., New York 14, 
N.Y 


Hero Mfg. Co., Inc., Middleboro, Mass. 
ig oe Plastics Corp., Chicago 


tHlogp Plastics, Div. of Ring: Hopp Press 
Inc., New York h, ¥, 


Horkey-Moore poke bed Plastics Div., 
Torrance, Calif. 


Hysol Corp., Olean, N. Y. 

I-V Die Mold Co., Peoria, Il. 
Imperial Industries, Inc., Wayne, Mich. 
Industrial Plastic Fabricators, Norwood, 


Mass. 
Industrial Plastic Supely Div., ni 
trial Safety Supply Co., inc., 


Hartford 10, Conn. 


Industrial Plastics & Equipment Co., 
Orange, N. J. 
<a Engineers, New York 


Industrial Vinyls Inc., Miami 42, Fla. 


Insulating Fabricators Co. Ine., E. 
Rutherford, N. J. 


Insulating Fabricators of New England, 
Inc., Watertown 72, Mass. 


Sotangtional Plastic Co., New York 29, 
% 


Jaco Products Co., 
*Jacobs, H. G., 
2, N. Jj. 
Jacobson, S. I. 
tll. 


Cleveland 14, Ohio 
Mfg. Co., Inc., Paterson 


, Mfg. Co., Chicago 5, 


Jet Specialties Co., Inc., Los Angeles 


63, Calif. 
Joclin Mfg. Co.; Wallingford, Conn. 
Jodee Plastics, Inc., Brooklyn 8, N. Y. 
Just Plastics, Inc., New York 34, N. ¥. 
Keller Products, Inc., Manchester, N.-H. 
*Keolyn Plastics, Inc., Chicago 39, Ml. 


ow yt 3 Murphy Co., 
45, Calif. 


Los Angeles | 








a. 38 28 











Klise Mfg.Co., Grand Rapids 2, Mich. 

Klisey Engineering Co., Los Angeles 
23) Calif. 

Lamco, Inc., Lampasas, Texas 


Laminated Sheet Products Corp., Nor- 
wood, Mass. 

Lansky Die Cutting Corp., Brooklyn 
15,,N...¥. 

Lawrence Adhesive & Chemical Co., 
Inc.,.\Lawrence, Mass. 

Leathertone, Inc., Boston 14, Mass. 

Leon Chemical Industries, Inc., War- 
ren, Mich. 

Leen; Machine & Engineering Co., Riv- 
erside, N. 

Lewis, G. B., Co., Watertown, Wis. 

Lone Star Plastics Co., Inc., Fort 
Worth, Texas 

Long, Thomas J., Inc., Carle Place, 
N., Y. 


on age _ Plastic Industries, Robbins- 


ville, J. 
peatat Mon tinal Mfg. Co., Inc., Mt. Ver- 
non, N. Y. 
Lustra-Cite Industries, Inc., 
11, N. Y 
Lus-Trus Corp., Ypsilanti, Mich. 
*Madan Plastics, Inc., Cranford, N. J. 


Brooklyn 


Maine Molding Products, Boothbay 
Harbor, Maine 
Marion General Plastics Co., Subsid- 


iary of General Plastics Corp., Long 
Beach 6, Calif. 
Maynard Plastics Co., Inc., 
Mass. 
Mechanical sagpeing Co., Inc., New 
York 68, | 
SeeaEaive ‘Presentation, Inc., New 
York 35, N. Y. 
Mereury Plastics Corp., Chicopee, Mass. 
Microcell, Ltd., London W.C.2, Eng- 


an 
Midland Plastics, Inc., 


Salem, 


Milwaukee 2, 


Wis. 
Milburn Co., Detroit, Mich. 
Milmar Plastics, Inc., Hagerstown, Md. 
oy Plastics, Inc., Pittsburgh 12, 


Modern Plastics, Miami 42, Fla. 
Modular Molding Corp., Burlington, 


Nii}. 
Multiplastics, Addison, III. 
Munray:' Products Div., The Fanner 
Mfg. Co., Cleveland 35, Ohio 
— Corp. of America, Clifton, 


Nalge Co., Inc., The, Rochester 2, N. Y. 

New England Laminates Co. Inc., 
Stamford, Conn. 

New England Tape Co., Hudson, Mass. 

New Plastic Corp., Los Angeles 38, 
Calif. 

—. Products Co. Inc., Moorestown, 


N. J. 
Niles Corp., South Bend 17, Ind. 


Novelty Bias Binding Co., Chelsea, 
Mass. 


Omaha Plastics Co., Omaha 8, Neb. 
Orb Sales Co., ay" sey 17, N. Y. 
a Mfg. Co., Inc., New York 18, 


Oma Tscties Co., 


“Calif: 


O'Sullivan Rubber Corp., 
Va. 


ekR Plastics Co., Inc., Englewood, 


Los Angeles 34, 


Winchester, 


Pam Co., Portland 9, Ore. 
wes "Plastic Corp., New York 12, 


Riker: Novelty Co., Chicago 9, Il. 
Payne ‘Tool & Engineering Co., The, 
Springfield, Ohio 


& Indicates Advertiser 





Pearson-Sutton Corp., Newtown, Bucks 
County, Pa. 

Penn Fibre & Specialty Co., Inc., 
Philadelphia 34, Pa. 

Permonite Mfg. Co., Chicago 7, Ill. 


Pierson Plastic Mfg. Co., St. Louis 12, 
Mo. 


Pine-Wood Plastic Co., Inc., Cam- 
bridge 42, Mass. 
Pioneer Valley Plastics Co.,..Chicopee, 


Mass. 
Pitman Plastic Products, Inc., Pitman, 


Plast-Ad Mfg. Co., South Bend, Ind. 
Plastic Age Sales, Inc., Saugus, Calif. 
Plastic Artisans, Inc., Port Chester, 


Plastic Center, Rochester 4, N. Y. 
Plastic Corp. of Chicago, Lyons, Ill. 


Plastic Distributors of New England, 


Manchester, N. H 
Plastic Engineering Co., Pawtucket, 
| ie © 


Plastic Engineering Co. of Tulsa, Tulsa, 
Okla 

Plastic Extrusion & Engineering Co., 
Inc., Westboro, Mass. 

Plastic Fabricants, Div. of The Wood- 
man Co., Inc., Decatur, Ga. 

Plastic Industries, Inc., Athens, Tenn. 

Plastic Parts Corp., Toledo, Ohio 

Plastic Process Co., Div. of Monadnock 
Mills, Los Angeles 45, Calif. 

Plastic Rotocast Co., Chicago 5, Ill. 


*Plastic Stamping Corp., Chicago 47, Ill. 


Plastic Suppliers and Manufacturers, 
Baton Rouge, La. 


Plastic-Craft Products Corp., W. Nyack, 
N. Y. 


Plasticles Corp., Detroit 27, Mich. 
Plastics by Chapman, Richmond, Calif. 
Plastics by Hoover, Huntington, W. Va. 


Plastics Center of Texas, Inc., San An- 
tonio 4, Texas 


Plastics, Inc., St. Paul 5, Minn. 
Plasti-Line, Inc., Knoxville 18, Tenn. 
Plastimayd Corp., Portland 14, Ore. 
om Co., Long Island City 1, 


Plasti-Vue, Whitestone 57, N. Y 
Plastofilm, Inc,, Wheaton, Ill. 


Plastronic Engineering Co., Marlbor- 
ough, Mass. 


Polo Plastics, Co., Milwaukee 12, Wis. 

Polygon Plastic Co., Walkerton, Ind. 

Polymer Corp. of Pa., The, Reading, 
Pa. 

Polypenco, Inc., Reading, Pa. 


Possis Machine Corp., Minneapolis 3, 
Minn. 


Post Electric Co., Inc., Andover, N. J. 


Precision Plastics Products, Inc., Chi- 
cago 7, Ill 


Premier Plastic Mfg. Co. 
26, Minn. 


Premier Plastics Co., Milwaukee 4, Wis. 
Printloid, Inc., Long Island City 1, 
N. Y. 


, Minneapolis 


Printon Corp., New York 10, N. Y. 
Protective Lining Corp., Brooklyn 31, 
m. 2: 


Raven Industries, Inc., Sioux Falls, 


Regal Plastic Co., Kansas City 27, Mo. 
Reinhardt Co., J. A., Mountain Home, 
Pa. 


*Star Mfg. > & 


SPECIALIZED SERVICES 


Resisto Chemical, Inc., Wilmington 99, 
Del. 

Resistoflex Corp., Roseland, j. 

Reynolds Plastics, Inc., Walled Lake, 
Mich. 

Rezolin, Inc., Santa Monica, Calif. 

Richardson Co., The, Melrose Park, Ill. 

Rome Plastic Specialties, Inc., Worces- 
ter 9, Mass. 

Ross, Milton, Co., The, Hatboro, Pa. 

Ryerson, Jos. T., & Son, Inc., Chicago, 
I 


S-L-M Plastics, Avenel, N. J. 

Scheid] Mfg. Co., Copiague, N. Y. 

Schjeldahl Co., G. T., Northfield, Minn. 

ag 1. Ay Corp., Long Island City 

Sealy Plastics Corp., Rockville, Conn. 

Seattle Plastic Laminators, Seattle 8, 
Wash. 

Sharpe Plastics, Inc., Sudbury, Mass. 

a at enue Co., Inc., Pawtucket, 


*Sierra Electric Corp., Gardena, Calif. 


Sierracin Corp., The, Burbank, Calif. 
Silicone Insulation, Inc., Bronx 61, N. Y. 


ex Miller Co., The, Maplewood, 


Singleton & Mack, Inc., Akron 13, Ohio 
Soler es Products Co., Brooklyn 5, 


South ‘Salem Studios, South Salem, 
. 2 


Southeastern Sales Corp., St. Peters- 
burg 13, Fla. 

Southwestern Plastics, Inc., Houston 
36, Texas 


Spee nenneyne Corp., S. El Monte, 

alif. 

Springfield Fabricators, Inc., Spring- 
field N. J. a 


Leominster, Mass. 
Stauffer Chemical Co., Molded Prod- 
ucts Div., Los Angeles 23, Calif. 
Stensgaard, W. L., & Associates, Inc., 

Chicago 7, Ill. 
SS Corp., New York 
Stricker, Carl, Mechanical Developer, 
Bloomfie ys 
— Laminating Co., New York 2, 


*Swedlow, Inc., Los Angeles, Calif. 


Syracuse Plastic Molders, Syracuse 2, 
N. Y 


tT. & Plastics, Inc., Minneapolis, Minn. 
be i sae Industries, Inc., Woodbridge, 


recall Co., Boston 34, Mass. 

Tewes Plastics Corp. Waukesha, Wis. 

Texstar Plastics, A Div. of The Texstar 
Corp., Fort Worth, Texas 

Thombert, Inc., Newton, Iowa 

Thompson, H. z, Fiber ‘Glass, Los An- 
geles 7, if. 

Tiger Plastics Corp., Brooklyn 22, N. Y. 

Transplastics Fabricating Co., Boston 
15, Mass. 

Tuff-Clad, Inc., Kent, Ohio 

Tumble-Buff 5 ae Inc., Ja- 


maica 33, N. Y 

a Plastics, Inc., Philadelphia 30, 

United States Chemical Milling Cop. 
Omohundro Fiber ” en Div., Man- 
hattan Beach, Calif. 

United States Gasket Co ng a Div. 


of Garlock, Inc., Camden, .N N.-J. 
——— Unlimited, Inc., Glen: Cove, 


y= incre Fabricators, Pico Rivera, 
Vacuum Plastics Corp., Columbus 22, 
Ohio 





SPECIALIZED SERVICES 


Valley-National Corp., The, Milldale, 
Conn. 


Virginia Plak Co., New York 16, N. Y. 
Wachter Plastic Co., Sacramento 14, 


Wama Co., The, Baltimore 2, Md. 
Wasco Products, Inc., Cambridge 38, 


Mass. 
Westech Engineering, Santa Clara, 
Calif ; 


Western Plastic, Inc., Spokane 3, Wash. 
Western Specialty Mfg. Corp., Chey- 


enne, Wyo. 
Westlake Plastics Co., Lenni Mills, Pa. 
Weyerhauser Co., Beverly, N. J. 
Willco Plastics, St. Louis 2, Mo. 
bas Industries, Inc., Detroit 34, 


— Plastics Co., Columbus 15, 


Thr Development Div., Explosives 
Dept., Hercules Powder Co., Inc., 
Wilmington 99, Del. 


FABRICATORS, FOAMED PLASTICS 


A & B Plastics, Div. of Plastic Sup- 
ply Ae Seattle 9, Wash. 

Aeroplastics Corp., Venice, Calif. 

Aircraft i oem Co., Inc., Hicks- 
ville, N. 

Allied Engraving & Stamping Co., Buf- 
falo 10, N. Y. 


American  Caltales Products, Inc., New 
Castle, Del. 


Bacon & Weber, Chicago 22, Ill. 
Brockton Plastics, Inc., Brockton, Mass. 
Canton Containers, Inc., Canton 7, 


Chemtron Fiber Glass Co., El Monte, 
Calif 


*Colonial Kolonite Co., Chicago 47, I. 
Crystal Plastic, Inc., Brooklyn 5, N. Y. 
Crystal-X Corp., Lenni Mills, Pa. 
Dama Plastics, Inc., Springfield, Pa. 

*Dayco Corp., The, Dayton, Ohio 
Denver Plastics, Inc., Golden, Colo. 
— oe Materials Co., Chicago 46, 


Desalestio. Products Co., 
Mich. 


Dyfoam Corp., New Castle, Pa. 
Dyna-Foam Corp., Ellenville, N.Y. _ 
a Plastics Corp., Akron 8, 


Fabri-Form Co., The, Byesville, Ohio 
Fabri-Kal Corp., Kalamazoo, Mich. 


Detroit 11, 


Fawn Plastics Co., Inc., Timonium, 
Maryland 
Foam Fabricators, Inc., St. Louis 3, 


Mo. 
Foam Products, Inc., Manchester, Pa. 
Foampak Corp., Philadelphia 23, Pa. 
Frank Plastics Corp., Detroit 2, Mich. 
Coed Foam Corp., New York 31, 


General Foam Plastics Corp., Ports- 
mouth, Va, 


General Foam Products, Vernon, Calif. 
Machine & Tool Works, 


General 
Walled Lake, Mich 

General Plastics Corp., Santa Monica, 
Calif. 

Gilbert Plastics & Supply Co., Balti- 
more 17, Md. 


Gilman Brothers Co., The, Gilman, 
Conn. 


% Indicates Advertiser 
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Mea Con Pike Div., 


wNopeo Chemical Co., 


Glo-Brite Foam Plastic Products, Chi- 
cago 45, 

or 4 Plastics, Inc., Santa Monica, 
Calif. 

ane Plastics, Inc., New York 14, 


Jodee Plastics, Inc., Brooklyn 8, N. Y. 


se Products, Inc., Manchester, 
L. M. Plastics Co., Inc., Lake Mills 1, 
lowa 


Lakeside Mie, me, Plastics Div., 
waukee 7 


Lamco, Inc., a Texas — 


Laminated Sheet Products Corp., Nor- 
wood, Mass. 


Li _— Processing Corp., 
ps gg a. 


Mil- 


Lone Star Plastics Co., Inc., Fort 
Worth, Texas 
a Industries, Inc., Brooklyn 


MacDonald Mfg. Co., New Baltimore, 
Mich. 


*Madan Plastics, Inc., Cranford, N. J. 


Microcell, Ltd., London W.C.2, Eng- 
land 


Novo Indus- 
delphia 36, Pa. 


Mea Molding Corp., Burlington, 


Plastics Div., N 
gton, N. J. 
North Star Industries, Inc., 
olis, Minn. 
O’Day Mfg. Corp., Fall River, Mass. 
a oe Plastic Corp., New York 12, 


Minneap- 


— Plastic Products, Inc., Pitman, 


Plasteel Corp., Inkster, Mich. 
Plastic Age Sales, Inc., Saugus, Calif. 
—— Engineering Co. of Tulsa, Tulsa, 


Plastic Fabricants, Div. of The Wood- 
man Co., Inc., Decatur, Ga 
Plastic Industries, Inc., Athens, Tenn. 
+ Model Engineering, Van Nuys, 
alif. 


Plastic Parts Corp., Toledo, Ohio 
Plastics by Chapman, Richmond, Calif. 
Plastomer Corp., Detroit 4, Mich. 
Polykote, Inc., Cleveland 3, Ohio 
Printon Corp., New York 10, N. Y. 


Robinson Industries, Inc., Coleman, 
Mich. 

Southwestern Plastics, Inc., Houston 
36, Texas 


Standard Plastics, Inc., Fogelsville, Pa. 
Star Band Co., Inc., Portsmouth, Va. 


Stauffer Chemical Co., Molded Prod- 
ucts Div., Los Angeles 23, Calif. 
Stensgaard, W. L., & Associates, Inc., 
Chicago 7, Ill. 

sae Corp., New York 

T. O. Plastics, Inc., Minneapolis, Minn. 

Techniform, Inc., Van Nuys, Calif. 

Texstar Plastics, A Div. of The Texstar 
Corp., Fort Worth, Texas 

Tuff-Clad, Inc., Kent, Ohio 

Western Specialty Mfg. Corp., Chey- 
enne, 

Woodall  e Inc., Detroit 34, 
Mich. 


— Plastics, Inc., 
if. 


Inglewood, 


(For complete addresses, see Alphabetical Index, p. 1323) 


’ 


FLAME SPRAYING, PLASTICS 
Allied Eeooning & Production 


Corp., Alameda 
Crystal-X Corp., Lenni Mills, Pa. 
Pies, Wao M., 


Plastic Suppliers and M 
Baton Rouge, La. anual 


Schori Process Corp., Long Island 
1, N. Y. i . City 


HEAT SEALING PLASTIC FILM 
AND SHEET 


A. Contact, Impulse 
B. Electronic 


A & B Plastics, Div. of Plastic 
Corp., Seattle 9, Wash. 
A & § Steel Rule Die Corp., New York 


(B) 
a a Rule Die Co., New York 
Acme Laminating & Plastics Co., 
Detroit, Mich. 
Acor Plasticover Co., Inc., New York, 
N. (A,B 


) 

Inc., New York 35, 

ric Co., Inc., The, Flint 7, 
Mich. 


(B) 
Anders Corp., Paterson 3, N. (B) 
eH Plastics, Inc., Brockiys 


AB 
Argo Plastic Products Co., Cleveland 


13, Ohio 
Art Plastics Mfg. Co., Los Angeles 21, 
Calif. 
Plastics Corp., Cum 


Alvimar Mig. Co., 
: 


Artmor 
hosts Industries, Inc., Marlboro, Mass. 
Barr Corp., The, Richmond Hill, n't 
Bedford Products, Inc., Roanoke, ¢ 


Borkland Laboratories, Marion, Ind. (B) 
a ig Enterprises, Inc., Rochester 9, 


Brockton Plastics, Inc., Brockton, oa 
Cadillac Plastic & Chemical Co., De- 


troit 3, Mich. ® 
Canton Containers, Inc., Canton 7 
Ohio (A, B) 


= Mfg. Co., Inc., Ce 5 
dan Plastic Products Co., Inc., os 


cago 10, 


Ill. 
Colvin-Friedman Co., Springfield, N. PN 
Conte Extrusion Corp., B 
Contour Packaging Co., Ph 
27, Pa. 


Cox Plastics Corp., Buffalo, N. Y. (B) 
Crystal-X Corp., Lenni Mills, Pa. (A, B) 
*DeWitt Plastics Div., Shoe Form 
Inc., Auburn, » 4 
Dumais Co., Joseph F., Fall River 


Mass. 

Electro Plastic Fabrics, Inc., Poles) 
Va. 

Electro Plastics Corp., Dallas 7, OB} 

Electronic Wave Products, Inc., New 
York, N. Y. (B) 


*Fabrico Mfg. Corp., Chicago 22, Ill. (B) 
Foam Products, Inc., Manchester, 


Herculite Protective Fabrics, 


SF 


Inc., Brooklyn 32, | 





J 










nein 











ee Se 








ideal Plastics, pt. of Ideal Toy Corp., 
Industrial - ly Div., Ind 
cy Su ply Div., us- 
trial Safety Supp Co Co., Inc., W. 
Hertford 10, Conn. (B) 
Sales Engineers, New York 
17, N. 7m a pat. 
Industrial nt ucts 
Freeport, N N.Y. iB) 
eseational Plastic Co., New York 3 


N. Y 
Jaccbson, S. L, Mfg. Co., Gime» 5 
Kabar Mfg. Corp., Rodsevelt, N. Y. (B) 


wy ary Murphy Co., Los Angeles 
Calif (B) 


*Madan Plastics, Inc., Cranford, N. dj 


Mankato Paper Box Co., Senie 
Minn. (A, B) 
Marbek, Inc., Brooklyn 22, N. Y. (B) 
Electronic Devices, Inc., 

Little Ferry, N. J. (A, B) 
Maynard Plastics Co., Inc., Salem, 


Mass. (B) 
Mehl Mfg. Co., Cincinnati 2, ~*~ es 
Mercury Heat oe Equipment Co., 

Philadelphia 33, Pa. (Aj 
Milmar Plastics, Inc., Hagerstown, ys 


Products Div., The Fanner 
Pate Co., Cleveland 35, Ohio (A) 
New England Tape Co., Hudson, news 


Novelty Bias Binding Co., Chelsea, 
Mass. (B) 
Omaha Plastics Co., Omaha 8, Neb. (B) 
Pioneer Valley Plastics Co., Chivers 
Mass. B) 
a Artisans, Inc., Port Chester, 


Satie "Extrusion & Engineering Co. 
Inc., Westboro, Mass. (B) 
Plastic Industries, Inc., Athens, Tenn. 


7, Service Corp., New York 1 
Plastics by Chapman, Richmond, om 


B) 
Plastics Center of Texas, Inc., San An- 
tonio 4, Texas (B) 


Plastimayd Corp., Portland 14, Ore. (B) 
Polo Plastics Co., Milwaukee 12, we. 
Premier Plastics Co., Milwaukee 4, we 


Price Bros. Plastics Corp., Worcester 8 
Mass. (B} 
Printon Corp., New York, N. Y. (A, oe 
Protective Lining Corp., Brooklyn 31, 
N. Y (A, B) 
Rayen Industries, Inc., Sioux Falls 


(A) 


Reliance Plastic & Chemical con. 


Paterson 26, N. J. 
ay Plastics, Inc., Walled iat 


Ridge Printing Co., Inc., wee 


Ross, Milton, Co., The, Hatboro, Pa. (B) 
Simplex Plastic Products, Inc., Brook- 
lyn 18, N. Y. (B) 
Singleton & Mack, Inc., Akron is, 
B 

Southern eeatie Products Co., wae 
A 


, 


Spartan-Dermoplast Corp., S. El Monte, 
Calif. (A, B) 


as | Fabricators, Inc., Spring. 


te Indicates Advertiser 


Sypeowe Plastic Molders, Syracuse 2, 

> we (A, B) 
Teitellaur, N., Sons, Inc., New Yo 
Tewes Plastics Corp., Wankesha, we. 
Things, Inc., Denver 3, Colo. (A, B) 
oe Charles W., Inc., ——- 
Victory Plastics Co., Hudson, Mest 5) 
Waltco Products, Inc., Chicago 9, 5 


enne, Wyo. 
Willco Plastics, St. Louis 2, Mo. (A) 
Woodall Industries, Inc., Detroit 34 
Mich. (A) 
Wright Sales Co., Newark 5, N. J. 
A, B) 


Western Specialty Mfg. Corp., re 


HEAT TREATING OF 
POLYETHYLENE FOR PRINTING 


Cums Containers, Inc., Canton 7, 

io 

—— Extrusion Corp., Brooklyn 

Kreidl 7 tae Co., The, New 
York 2 

Poco guid Co., Inc., Salem, 
Mass. 


Mehl Mfg. Co., Cincinnati 2, Ohio 


Multicraft, Inc., Hillside, Ml. 
— Label Corp., Bloomfield, 


Plastic Art Metallizing Corp., Br 
22, N. Y. a 
Plastic Horizons, Inc., Paterson, N. J. 
Royal Mfg. Co., Inc., Prescott, Ariz. 
Sperzel Co., Minneapolis 8, Minn. 


Tri-State Plastic Molding Co., Hender- 
son, Ky. 


HOBBING 


ABA Tool & Die Co., Inc., Manchester, 
mn. 
Ace Tool 7 Manufacturing Co., New- 
ark 5, J. 
scm ha Die Corp., Chicago 48, 
Ill. 


*Akron Presform Mold Co., The, Cuya- 
hoga Falls, Ohio 


Aes Seana. Inc., New York 12, 


eA “ool, & Bg Co., Long Island 
City 1 
* Auburn Sarl Inc., Auburn, N. Y. 
Brilhart Plastics Corp., Mineola, N. Y. 
Buttondex Corp., New York 16, N. Y. 
TT Hydraulic Press Co., Clifton, 


Daniels-Kummer Engraving Co., Addi- 
son, Ill. 

E-W Mold & Tool Co., Inc., 
polis 6, I 

Euclid Engineering Co., Upland, Calif. 

Gemloid Corp., Long Island City, N. Y. 

General Machine & Tool Works, 
Walled Lake, Mich. 

Helmuth Tool & Die Co., Linden, N. J. 

Hob-Masters, Inc., Lyons, IIl. 

Industrial Engineering Service, South 
Easton, Mass. 

Laminated Sheet Products Corp., Nor- 
wood, Mass. 


Libbert Plastics, Inc., Fort Worth 14, 
Texas 


Indiana- 


SPECIALIZED SERVICES 


ia Mg . Machine Co., Irving- 
*Midand ‘Die & Engraving Co., Addi- 


Mirrolap Co., Chicago 30, Ill. 

Modern Tool & Die Co., Inc., Leom- 
inster, Mass. 

Mojave Die & Engraving, Los Angeles 
37, Calif. 


Stele ne Co., Kenilworth, 


redid Inc., Baltimore 11, Md. 
England ‘Die Co. Inc., Taunton, 
ass 


*Newark Die Co., Newark 2, N. J. 


J. 
Pally Die & Mold Co. The, Cleveland 
Pa a & Be ring Co., The, 
Yering ginee: 


Plastic oon Tool & Die Co., Inc., E. 
Rutherford, 8 


Primas pe Wa Inc., Buffalo 11, 


Progresswerk, New York 3, N. Y. 
Reinhold-Geiger Plastics, Inc., Los An- 
geles 3, 
Ross, Milton, Co., The, Hatboro, Pa 
Seder Plastic Corp., Ft. Collins, Colo. 
*Sierra Electric Corp., Gardera, Calif. 
Sooner Steel Stamps, Inc., New York 
*Standard ae Co., Leominster, Mass. 
ee Corp., New York 
*Superior Plastics, Inc., Chicago 12, Ill. 
Union Tool & Engineering Co., Dayton 
10, Ohio 


Waterbury Companies, Inc., Water- 
bury, , 
METALLIZING 
A. Flexible Plastic Film 
B. Rigid Plastic Sheets 
C. Molded Plastic Products 
(Closures, Emblems, 
Nameplates, Novelties, 
Panels, etc.) 
Adams Plastic Products, Cincinnati 14 
Ohio (C) 


Aeroplasties Corp., Venice, Calif. (C) 
as As Plastics Sales Co., New York re 


All Purpose Roll Leaf Corp., Tr 


Amie y Metalizing Corp., New vo 
*Amos Molded Plastics Div., Amos- 
Thompson Corp., Edinburg, Ind. (C) 
Babco, Inc., Chicago 18, Ill. (B, C) 
Brutier Product Co., Inc., Secaucus. 
N. J. (A) 


Contin Products, Inc., Eager, 
sg en Co., Inc., New York 11 


(Cj 
Deri Proce Co., Inc., re 
Electric Auto-Lite Co., The, thinset 
Products Group, Toledo 1, Ohio (C) 
Electrochemical Industries, Inc., 
Worcester 3, Mass. (C) 
Flexible Packaging Div., Continental 
Can Co., Inc., Mt. Vernon, Ohio (A) 


Franklin Fibre-Lamitex .. Wil- 
mington 99, Del. A, B, C) 
Futura, Inc., Chicago 8, Ill. (Cc) 
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SPECIALIZED SERVICES 


*General American Transportation 
Corp., Plastics Div., Chicago 90, III. 


(C) 

General Machine & Tool Works, 
Walled Lake, Mich. me 

Gits, J. A., Plastic Corp., Roselle, Ill. 

(B, C) 

Oe, J. P., Molding Corp., Chicago 6 
( 

PR is Mfg. Co., Inc., Linden, N. ‘a 

A 

Philadelphia 3, 

q (A, B) 

Hy-Sil Mfg. Co., Revere, Mass. (A, B) 

Industrial Sales Engineers, New York 


*Hastings & Co., Inc., 
Pa 


17, N. Y. (C) 
International Plastic Co., New York 29, 
N.Y. (C) 


Jayron Corp., Leominster, Mass. (C) 
Kent Plastics Corp., Evansville 10, Ind. 
(C) 
*Lamart Corp., Clifton, N. J. (A) 
Marbek, Inc., Brooklyn 22, N. Y. (A) 
Metalizers, Inc., Long Island City 1, 
N. Y. (C) 
Metallic Plastics Corp., Long Island 
City 1, N. Y. (B) 
Metaplast Process, Inc., Weodside 77, 
(B, C) 
*Michigan Plastic Products, Inc., Grand 
Haven, Mich. 
Midland Coatings, Inc., Minneapolis 
13, Minn. (C) 


Mitchell Plastics, Inc., Owosso, Mich. 


(C) 

Mueller, Emest, Los Angeles 36, Calif. 
A, B, C) 

National Vacuum Platers, Inc., Phila- 
delphia 25, Pa. (C) 
Norco Plastic, Inc., Milwaukee, Wis. 
(C) 


Nosco Plastics, Inc., Erie, Pa. (C) 


Owens-Illinois Glass Co., Plastics Div., 
Toledo 1, Ohio (C) 


Parco Co., Newark 5, N. J. (C) 
Pearson Industries, Long Island City 1, 
N. Y. (B) 


Perfection Finishing Corp., 
hio 

Planet Plating Co., Inc 
N. Y. 


Wauseon, 
, Brooklyn 37, 
(C) 

Plastic Art Metallizing Corp., Brooklyn 
Y. (C) 


9° 
» IN. 


Plastic Engineering Co., Pawtucket, 

R. 1. (C) 
Plastic Inlays, Inc., Summit, N. od: 

Plastiplate Co., Inc., South ee, N. J. 

(C) 

Platecraft, Inc., Los Angeles 46, Calif. 

(C) 

*Premier Meg Process Corp.; Mas- 

peth 7 . (B, C) 
Printon ihe New York 10, N. Y. 

(A, B) 


Prolon Plastics, Florence, Mass. (C) 
Regal Plating Co., Benton Harbor, 
Mich. (B, C) 
Ross, Milton, Co., The, Hatboro, Pa. (C) 
Santay Corp., Chicago 24, Ill. (C) 
“th Mfg. & Tool Co., Chicago 31, 
Specialized Plating Co., Los Angeles 
Calif. (C) 


Sprague-Martin Vacuum Plating Co., 


Inc., Bayonne, N. J. (A, B, C) 
*Superior Plastics, Inc., Chicago 12, Il. 
(C) 


*Thierica Studio, Inc., Grand Rapids 5 
Mich, 


% Indicates Advertiser 


B, C) 


Trivac Co., Los Angeles 25, Calif. (C) 
Ultra Electroforming & Mfg., oo 
y. J ( 


Vac-Art, lac., Bay City, Mich. (B, C) 
Vacumet Finishing, Inc., Detroit 12, 
Mich. (C) 


Vacuum Metalizing Corp., Hollis 23, 
N. Y (A, C) 


Vacuum Plate Corp., 
Calif. 
Waterbury Companies, Inc., Water- 


Culver City, 
(C) 


bury, Conn. (C) 


Welch Plastics & Mfg. Co., 

lumbus 8, Ohio 
Wellington Print Works, Inc., Trenton, 
N (A) 
Milan, Mich. 
(C) 


Inc., Co- 
iC 


Wolverine Plastics, Inc., 


MODEL MAKING SPECIALISTS 


A & B Plastics, Div. of Plastic Supply 

Corp., Seattle 9, Wash. 
*Akron Presform Mold Co., 

hoga Falls, Ohio 

Alda Plastics Inc., New York 13, N. Y. 

Allied Regineorins & Production Corp., 
_Alameda, Calif. 

Allied ee & Stamping Co., Buf- 
falo 10, N. Y. 

Anson Ne & Gages, Inc., Erie, Pa. 

Argo Plastic Products Co., Cleveland 
13, Ohio 

Arnkurt fife Engineers, New York 


The, Cuya- 


Astor Tool & Die Co., 
City 1, 

Atkins & Merrill, Inc., Reinforced 
Plastics Div., Marlboro, Mass. 

Atlantic Mfg. Co.. Philadelphia 22, Pa. 

Atlas Plastics, Inc., Little Ferry, N. J. 

Axel Plastics Research Laboratories, 
Brooklyn 22, N. Y. 

Bacon & Weber, Chicago 22, Ill. 

Barradas & Associates, Glenville, Conn. 

Baumgartl’s, George K., Engravings, 
Belleville, N. J. 

Baxter Co., The, Cincinnati 2, Ohio 

Bentek Co., Brooklyn 16, N. Y. 

an” Ni Associates, Irvington 11, 


Long Island 


Bergen Mold & Engineering, Little 
Ferry, N. J. 
Bernard Plastics Molding Corp., Long 
Island City 1, N. Y. 
Berton Plastics, Inc., New  sesag aM. Y: 
— Molding Co., , Addison, 
a Mfg. Corp., New York 13, 
*Cadillac Plastic & Chemical Co., De- 
troit 3, Mich. 
Calabro Plastics, Upper Darby, Pa. 
Capitol Plastics Co., Lansing, Mich. 
Carlson Pattern Shop, Inc., Springfield 
9, Mass. 
*Carroll Co., J. B., Chicago 12, Ill. 
Chaney Plastic Molding Co., Denver 
16, Colo. 
Chemtron Fiber Glass Co., 
Calif. 
Classic 
N. 


El Monte, 


Studio, Hopewell Junction, 


Clearfloat, Inc., Attleboro, Mass. 

Columbia Basin Plastics Co., Portland 
1, Ore. 

Conn-Craft Co., Waterbury 5, Conn. 


Consolidated Plastics & Mfg. Co., Chi- 
cago 10, Ill. 


Curry Arts, Scranton 9, Pa. 


*D & R Plastic Welders, Inc., Hazard- 


ville, Conn. 


(For-complete addresses, see Alphabetical Index, p. 1323) 


Dama Plastics, Inc., Springfield, Pa. 

Damac Tool Co., Bronx 56, New York 

Daniels-Kummer Engraving Co., Addi- 
son, 

Darr, Harold W., Associates, Minne- 
apolis, Minn, 

Dura ee of New York, Inc., New 
York 16, 

Electro Festios Corp., Dallas 7, Texas 

Electromold Corp., Trenton 9, N. J, 

Eljay Corp., Baltimore 16, Md. 

as ~ ae Patterns, Inc.,. Columbus, 
nd. 

Erinac Equipment Corp., New York 
12; N.. Y. 

Euclid Engineering Co., Upland, Calif. 

oo ~oe Plastic Co.,; Madison 4 

is. 

Federal Tool Corp., Chicago 45, Ml, 

Ferry Machine Co., Kent, Ohio 

Franklin Fibre-Lamitex Corp., Wil- 
mington 99, Del. 

Garray Plastics, Inc., Kearny, N. J. 

Gemloid Corp., Long Island City, N, Y. 

General Machine & Tool Works, 
Walled Lake, Mich. 

Gershen, Irvin J., Maplewood, N. J. 

Gilbert Plastics & Supply Co., Balti- 
more 17, Md. 

H. Pag S. Associates Co., Willow Grove, 

‘a. 

Hartbauer Tool & Die Company, Port- 
land 10, Oregon 

Harva Co., Inc., The, Schoharie, N. Y. 

Horkey-Moore Associates, Plastics Div., 
Torrance, Calif. 

Hydro-Chemie, Ltd., Zurich, Switzer- 
land 

ets Tool & Die Co., Philadelphia 

, Pa. 

Industrial Engineering Service, South 
Easton, Mass. 

Industrial Plastic Supply Div., Indus- 
trial Safety Supply Co., Inc., Ww 
Hartford 10, Conn. 

Industrial Sales Engineers, New York 


Karlstad, Andrew C., Sherman Oaks, 


Calif. 
Kautex-U. S. Sales Co., Inc., Flushing 
54, N. Y. 


Keck, Henry, Associates, South Pasa- 
dena, Calif. 


Kingman, E. B., Co., Leominster, Mass. 
ed Engineering Co., Los Angeles 


Philadelphia 
30, Pa. 

Kunst, John, Co., The, New York 7, 
N. Y. 


oa. Jr., George, Inc., 


Lamco, Inc., Lampasas, Texas 

Lawrence Adhesive & Chemical Co., 
Inc., Lawrence, Mass. 

Libbert Plastics, Inc., Fort Worth 14, 
Texas 

Lichtig, Elek, New York 11, N. Y. 


ae, Plastic Industries, Robbins- 

ville 

Lustra-Cite Industries, Inc., Brooklyn 
11, N. Y. 


*Madan Plastics, Inc., Cranford, N. J. 

Metalmold Forming Co., Inc., Brook- 
lyn 1, N. Y. 

Midland Plastics, Inc., Milwaukee 2, 


Wis. 
Milmar Plastics, Inc., Hagerstown, Md. 
Mitchell Plastics, Inc., Owosso, Mich. 


Mitchell Plastics, Inc., Pittsburgh 12, 
Pa. 


aa am Molding Corp., Burlington, 
~ j. 


Mc. Die & Engraving, Los Angeles 
37, Calif. 




















*Morningstar Corp., The, Cambridge 39, 
Mass. 
Naken, William, Los Angeles 19, Calif. 


New England Die Co., Inc., Taunton, 
Mass. 

Nichols Products Co., Inc., Moores- 
town, N 


Norco Plastic, Inc., Milwaukee, Wis. 


North Star Industries, Inc., Minneapo- 
lis, Minn. 
Oak Pagivee ring Co., , Gloucester 


Gity, N. J. 

O'Day Mfg..Corp., Fall River, Mass. 

Palisades Plastics Co., Inc., Englewood, 

Pam Co., Portland 9, Ore. 

Paragon Plastic Corp., New York 12, 
N. Y. 

Payne Tool & Engineering Co., The, 
Springfield, Ohio 

Peerless Plastics, Culver City, Calif. 

Pitman Plastic Products, Inc., Pitman, 
wuN,J. 

Plastic Age Sales, Inc., Saugus, Calif. 

Plastic Corp. of Chicago, Lyons, Il. 

Plastic Enterprises, College Point, N. Y. 

Plastic Industries, Inc., Athens, Tenn. 

Plastic Model Engineering, Van Nuys, 
Calif. 

Plastic Parts Corp., Toledo, Ohio 

Plastic. Tooling Aids Laboratory, Inc., 
Bridgeport 4, Conn. 

Plastics by Chapman, Richmond, Calif. 

Plastics by . Hoover, Huntington, 
W. Va. 

Plastiplate Co., Inc., South River, N. J. 

Portz Plastics & Fibre Co., Milwaukee 
38, Wis. 

Prolon Plastics, Florence, Mass. 

Reinhardt Plastics Co., Denver 2, Colo. 

Reynolds Plastics, Inc, WwW alled Lake, 
Mich. 

Rochelle Plastic Mold Co., Inc., Clif- 
ton, N. Jj. 

Roger’s Product Design, 
Mass, 

Romar Plastics, St. Charles, Il. 

S-K-W Mfg. Co., Chicago 30, Il. 

Sarcol Foundry & Pattern Corp., Chi- 
cago 12, Ill. 

Sawaya Mfg. Co., Inc., Trinidad, Colo. 

Schnur-Appel Design, ‘Short Hills, N. J. 

Sciénce Service & Supply Co., W. 
Boylston, Mass. 

Sedar Plastic Corp., Ft. Collins, Colo. 

Sharpe Plastics, Inc., Sudbury, Mass. 

Sidco, N. Plainfield, N. J. 

Singer, Lawrence H., New York 17, 


Leominster, 


*Sinko Mfg. & Tool Co., Chicago SI, 


Sossner Steel Stamps, Inc., New York 
13, N. Y. 

poh ame Studios, South Salem, 

sabes Tool ra, 
Stensgaard, W. 
Chicago 7, in 


Stricker-Brunhuber Corp., 
. 3. 


Leominster, Mass. 
, & Associates, Inc., 


New York 
Stricker, Carl, 
Bloomfield, 
*Superior cus. Inc., Chicago 12, Ill. 
Teéchnicraft Co., Boston 34, Mass. 
*Thierica Studio, Inc., Grand Rapids 5, 
Mich. 
Triana, Rafael, New York 32, N. Y. 
‘United States Chemical Milling Corp., 
Omohundro Fiberglass Div., Man- 
hattan Beach, Calif. 


M ace anical Developer, 
J. 
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Vacuum Plastics Corp., Columbus 22, 
Ohio 

Wama Co., The, Baltimore 2, Md. 

Waterbury Companies, Inc., Water- 
bury, Conn. 


Wess Plastic Molds, Inc., New Hyde 
Park, Y. 


Western Specialty Mfg. Corp., Chey- 
enne, Wyo. 


Willco Plastics, St. Louis 2, Mo. 


MOLD CAVITY CASTING 


A. Aluminum 

B. Beryllium Copper 
C. Ferrous Metals 
D. Plastics 


E. Steel 
Accurate Match Plate Co., Inc., Chi- 
cago 12, Illinois (A) 
Ace Plastic Molding Corp., Long Island 
City 1, N. Y. (B, E) 
Advance Molded Plastics Corp., Chi- 
cago 39, Ill. (D) 


Air-Formed Products Corp., Nashua, 
N. H. (A) 
*Akron Presform Mold Co., The, Cuya- 
hoga Falls, Ohio A, B, C, E) 
American Agile Corp., Bedford, om” 


Amos-Burke Plastics, Syracuse 11, N. Y. 


(D) 
Astor Tool & Die Co., Long Island 
City 1, N. Y. (A, B, C, E) 


Atlantic Mfg. Co., Philadelphia 22, Pa. 
(A, B, ©, D, E) 

Axel Plastics Research Laboratories, 
Brooklyn 22, N. Y. D) 
Bacon & Weber, Chicago 22, Ill. (D) 
Ber-Design Associates, Irvington 11, 
N. (A, B) 
Brilhart Plastics Corp., Mineola, N. as 


*Cadillac Plastic & Chemical Co., De- 


troit 3, Mich. (D) 
Carlson Pattern Shop, Inc., Springfield 
9, Mass. (A, C) 
Chaney Plastic Molding Co., Denver 
16, Colo. (D) 
Columbia Basin Plastics Co., Portland 
Ore. (D, E) 


Cees Packaging Co., Philadelphia 7, 
(D) 


Bintan M. A., & Co., Inc., New York 
12, N. Y. (A, C) 
Dama Plastics, Inc., Springfield, Pa. 
(D) 


Damen Tool & Engineering Co., Inc., 
Chicago 31, Ill. (B, C, E) 
Daniels-Kummer Engraving Co., Addi- 
son, Ill. (A, B, C, D, E) 
*Danish Plastics, Copenhagen, Denmark 
(A, B, D, E) 
Dew Industries, Inc., Mt. Vernon, 
Y 


Electro Plastics Corp., Dallas 7, Teese 
E) 


Electromold Corp., Trenton 9, N. J. (D) 
Federal Tool Corp., Chicago 45, Ill. (B) 
Garray Plastics, Inc., Kearny, N. J. (D) 
*General Industries Co., The, Elyria, 
Ohio (A, B, C, E) 
General Machine & Tool Works, 
Walled Lake, Mich. (D) 
Hanley Plastics Co., St. Louis 17, Me 


Helmuth Tool & Die Co., Linden, N. J. 
High Strength Plastics Corp., Chicago 
7, Il. (D) 


SPECIALIZED SERVICES 


esee Chen, Ltd., Zurich, Switzer- 
land (A, C) 
Hysol Corp., Olean, N. Y. (D) 
Industrial Plastics & Equipment Co., 
Orange, N. J (D) 
James Industries, Inc., Paoli, Pa. (E) 
ae jRageecring Co., Los Angeles 
(A, C, D, E) 


aS... Jr., George, Inc., Philadelphia 
, Pa. 
Lamco; Inc., Lampasas, Texas (D) 


Lawrence Adhesive & Chemical Co.., 
Inc., Lawrence, Mass. (D ) 
Leon Machine & Engineering Co., Riv- 
erside, N. J. (A) 
Libbert Plastics, Inc., Fort Worth 14, 
Texas (D) 


Maine Molding Products, Boothbay 
Harbor, Maine (A, B, C, D, E) 
Majestic waited Products, Inc., Rg 
York 54, N. (A, B, E) 
Manco nae Bd Inc., a aed 
Mich. (A, B, C, E) 
Many & Co., J., New York 13, N. Y. 
(B, C, E) 

Metalmold Forming Co., Inc., Brooklyn 
1 RR YY. (A, D) 


Midwest Pressure Casting Co., Chlcags 
, A 


Modular Molding Corp., Burlington, 
N, J. (D) 


Mojave Die & Engraving, Los Angeles 
37, Calif. (C, E) 
Moldcraft, Inc., Baltimore 11, Md. (E) 
Munray Products Div., The Fanner 
Mfg. Co., Cleveland ‘35, Ohio (D) 
*Newark Die Co., Newark 2, N. J. (B, E) 


Newark Die Hobbing & Casting Co., 
Newark 2, N. J. (B, 


O’Day Mfg. Corp., Fall River, ers 


Payne Tool & Engineering Co., The. 
Springfield, Ohio fA. B B, C, E) 

Pitman Plastic Products, Inc., Pitman, 
N. J. 

Plastex Laminates, Inc., Hialeah, ot 

Plastic Corp. of Chicago, Lyons, Ill. (D) 

Plastic Mold Tool & Die Co., Inc., E. 
Rutherford, N. J. (B, E) 

Plasti-Skill Co., Long Island City 1, 
N. Y. (D) 


Plastistamps $.R.L., Milan, Italy 
(A, B, C, E) 

Precision Plastics Co., Philadelphia 44, 
Pa. (B, C, E) 
Process Mold Co., 


-) 


Detroit 5, Mich. 


(A, B, ©) 
Randazzo Plastic Co., Inc., Los Angeles 
47, Calif. (C, E) 


Reynolds Plastics, Inc., Walled Lake, 
Mich. (D) 


Rochelle Plastic Mold Co., Inc., Clif- 

ton, N. J. (A, B) 
Ross, Milton, Co., The, Hatboro, Pa. (E) 
Royal Mfg. Co., Inc., Prescott, Aziz. 


(A, B) 

Sarcol Foundry & Pattern Na ag Chi- 
cago 12, Ill. (A, B, C, E) 
Scientific Cast Products Corp., : Tk- 
nois, Chicago 12, Ill. (A) 
Sidco, N, Plainfield, N. J. (D) 
*Sierra Electric Corp., Gardena, a 


South Salem Studios, South ae 
) 


Southens Plastic Products Co., Riviera 
Beach, Fla. (D) 


ae Cast Products, Inc., Spring- 
field 9, Mass. (A) 








SPECIALIZED SERVICES 


*Standard Tool Co., a en. 
*Superior Plastics, Inc., Chicago 12, 


- es: Sgaaenmmee & Mfg., wae = 
Vacuum Plastics Corp., Columbus 22, 
Ohio ) 


ee Steel Co., Lae, 
Mf. 
— Feed g. Corp., on 


New 


Zenith’ Precision Casting Co., 
York 36, N. Y. (A B, C, D, E) 


MOLD MAKING 


Electroforming 

Metal Spraying 

Plaster 

Reinforced Plastics 

Rubber (See also Bags, 
Vacuum and Pressure, 
p. 1227) 

Machined Metal 
(Working, Cutting, 
Assembling Steel, 
Aluminum, Beryllium 
Copper, etc. into 
Molds for Plastics 
Processing Techniques) 


ABA Tool & Die Co., Inc., Manchester, 
Conn. (A, F) 
AS.K. Plastic Mfg. Co., Philadelphia 
22, Pa. F) 


( 
Ace oats L aping Corp., Long Island 
City 1 (F) 
Ace Tool re . ae Co., New- 

ark 5, N. J. (F) 
Adams Plastic Products, Cincinnati 14, 

Ohio (F) 


Advance Molded Plastics Corp., Chi- 
cago 39, Ill. (F) 
— Products Corp., Mache, 


Akromold, Inc., Akron 1, Ohio (F) 
* Akron Presform Mold Co., The, Cuya- 


moNe> 


7” 


hoga Falls, Ohio (A, B, ol D, E, F) 
Akron Standard Mold Co., The, Akron 
5, Ohio (F) 


os Mold Co., Inc., Rochester 6, 
Y. (F) 


peak Industries, Inc., Miami 68, 

Fla. (D) 
Allied Mfg. Co., Seattle 44, Wash, (F) 
Allied Plastic Mold, Inc., Lodi, N. Pe 


(F) 

Anderson Die & Mfg. Co., Portland 19, 
Ore. (F) 
Anson Tools & Gages, Inc., Erie, ir 


Arnkurt Associate Engineers, New York 
1, N. Y. (C) 


#Artag Plastics Corp., Chicago 18, ml 


Astor Tool & Die Co., Lon —_ 
City 1, N. Y. A, B. 

Atkins & Merrill, Inc., Reinforced Nh 
tics Div., Marlboro, Mass. (D) 

Atlantic Mfg. Co., Philadelphia * * 


Atlas Plastics, Inc., Little Ferry, N. dj 


ee | Tool & Mold Corp., Chicago 39, 


(F ot 
F) 


*Auburn Plastics, Inc., Auburn, N. 


% Indicates Advertiser 
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SPECIALIZED SERVICES 


Avsco, Inc., Excelsior Springs, Mo. (F) 
Axel Plastics Research Laboratories, 

Brooklyn 22, N. Y. (D) 
B & E Electroform Co., sane? 


A, 
Bacon & Weber, Chicago 22, Ill. (D) 
Bart Mfg. Corp., Belleville 9, N. J. (A) 

Baumgartl’s, George K., Engravin 
Belleville, N. J. (A, F) 
Beacon Die-Mold, Inc., Clifton, x #5 
Beazy’s Moldmakers, Peru, Ind. (D, F) 
*Becker & Van Hiillen, Krefeld, West 


Germany (F) 
Beel Engineering Co., Newark 2, Nd 
a a Associates, ene. ll 


D) 
Rd Mold & Engineering, Little 
Ferry, N. ( 

vd Tool & Die, Inc., Southbrid 


F) 
Bernard Plastics Molding Corp., Lon 

Island City 1, N. Y. . F) 
*Bestwall Gypsum Co., Ardmore, Pay 
a we Molding Co., Inc., Addison 


oar Engineering Co., Brooklyn 17 
Y. (F) 


M2 Corp., Milwaukee 4, Wis. (D) 
a & Mfg. Corp., New i * 3 


Brilhart Plastics Corp., Mineola, N. Y 


(F) 

*Brunswick-Balke-Collender Co., De- 
fense Products Div., Muskegon, 
Mich. (B, D) 


se Re Molding Corp., culeges: 
Buttondex Corp., New York 16, N. Y. 


Capitol Plastics Co., Lansing, Mich. (D) 
eee Pattern Shop, Inc., Springieks 
Chaney Plastic Molding Co., eu 
16, Colo. 
Chemtron Fiber Glass Co., El Monte, 
Calif. , E, F) 
*Chica akon nels Engineering Co., Inc. 


Columbia’ aoe Plastics Co., a 
AConlorming Matrix Corp., Toledo 2, 


(A j 
Cook, "4 | H., Inc., E. Provi- 
dence 14, R. (F) 


Cowan Plastic Prodects Corp., Provi- 


ence 9, R. 


F) 

> em Tool Works, Chicago 22, 

Cuming, M. A., & Co., Inc., New York 
12, N. Y. (D, 


Dama Plastics, Inc., Springfield, “ec D> 
Damac Tool Co., Bronx 56, New a 
Damen l & Enginee os “ 
Too n ring nc., 

Chicago 31, Ill. (A, D, F) 
Daniels-Kummer Engraving Co., Addi- 
son, Ill. (F) 
*Danish Plastics, Copenhagen, Denmark 
(A, B, C, D, E, F) 

Dayton Rogers Mfg. Co., Minneapolis 
7 Minn. (F) 


Decatur Plastic, Inc., Decatur, Ala- 
bama 


Delkay Plastics Corp., Gardena, Calif. 


(F) 

Diamond Plastic Industries, Inc. 
Roanoke, Va. (F) 
Diemolding Corp., Canastota, N. Y. (F) 
E-W Mold & Tool Co., Inc., Indiana- 
polis 6, Ind. (B, F) 


(For complete addresses, see Alphabetical Index, p, 1323) 





Eastern Plastics Co., Inc, N. Wilb. | 


ham, Mass. (, 
Electro Plastics Corp., Dallas 7, T, 


Electroforms, Inc., Gardena, Calif. 
Electromold Corp., Trenton 9, N, 
Enduro Tool & Engineering Co., 
cago 51, Ill. 
whore Patterns, Inc., 
Erinse , Damen Corp., New York 
a? Engineering Co., Upland, 
See aiter Plastic Co., Madison 
Excel-Mold, Inc., Indianapolis - 
F & F Mold & Die Works, ine, Dap 


FF 
s 


is 


ton, Ohio 
Fawn Plastics Co., 
Maryland edtacitill 
Fischer, Johann, Maschinen 
mar, Bez., Cologne, West aes 


Inc., Ti 


*Fo Mfg. Co., Inc., Newark 
oy 
*Garfield Mfg. Co., Wallington, N. J. 
Garray Plastics, Inc., Kearny, N. J. ) 
Gemloid Corp., Long Island City, N. Y, 


*%General American T: 
Corp., Plastics Div., Chiease 90; I 


General Die Mold Co., Chicago 12, Ii. 
ae. my Industries Co., The, 


General Machine & Tool — 


3: 


Walled Lake, Mich. 
Geneve Mfg. Corp., Trenton, N. J. (A) 
Gibson Associates, Inc., Cranford, ale 


Gidion’s, Milan, Italy 
Gilbert Plastics & Supply Co., 
more 17, Md. 


2) 

73 

> 

r REE 

9 

3 
ek 


Conger, ¢ C. L., Machine Co., 
Ohio 


Guild Molders, Inc., Elmsford, N. Y. 

Gulliksen, Wm. M., Mfg. Co., 
Lower Falls 62, Mass. 

Hanley Plastics Co., St. Louis 17, 


i 


as Tool & Die Company, 


nd 10, Oregon 
Hartland Plastics Inc., Hartland, Wis. 


ayes Industries, Inc., Wilmington 

Hedrix, Frank, Co., Paramount, Calif. 

High Strength Plastics Corp., 
ah 

Hinchman Mfg. Co., Inc., om 

Hysol Corp., Olean, N. Y. 


a Tool &' Die Co., CTS 


iets Development La 
, Edgewater, N. J. 
piesa Engineering Service, 
Easton, Mass. 
ene Foe Su 
e ui 
Hartford 1 To 0, Com 


sisisks 


| 


da 


South 
) 
., Indus 


Orange, N 
James Industries, Inc., Paoli, Pa. 
*Japan Die & Tool Manufacturers 
port Co., Ltd., Tokyo, Japan 





“i 


afs. : 


er ke eS Maer. PL LN RS i RR ae 









Inc., W. 
ine» 
Industrial Pais & & "Equipment pot 
) 
uP 











nt an, a ee ee ee ae ees) ee eee ee a 





, T. V., Co., Chicago 18, Ill. (A) 
(a Andrew C., Sherman Oaks, 
Calif. F) 


Kerrco, Lincoln 7, Neb. (D, E, F) 
Kingman, E. B., Co., Leominster, Mass. 


(F) 

Kreier, Jr., George, Inc., eutey 
Kunst, John, Co., The, New York 7, 
NY (E, F) 


Lamco, ‘Inc., Lampasas, Texas (C, D) 
Lami-Plast Products Co., Tampa 3, F > 


Lawrence Adhesive & Chemical Co.., 
Inc., Lawrence, Mass. (D) 
— Tool Co., Inc., et. 
nee Plastics, Inc., Fort Worth 14, 
Texas (F) 
* Tool & Machine Co., Irvington 
11, N. J. (F) 
Lichtig, Elek, New York 11, N. Y. (C) 
Lunn Laminates, Inc., Huntington Sta- 
tion, N. Y. (D) 
Maine Molding Products, Boothbay 
r, Maine (D, F) 
Majestic ee Products, Inc., New 
York 54, (F) 
Many, J., & ay ‘New York 13, N. os 
Martindell Molding Co., Trenton 2, 
N. J. (F) 
og Molded Products Corp., Seon 
<a Forming Co., Inc., Brooklyn 
1,N.Y (B) 
Metaplast Process, Inc., Woodside HK 
db Ltd., London W.C. 2, Eng- 
land (D) 
eg Die & Engraving Co., us 
Mido Plastics, Inc., Milwaukee a 
al Designers, Hialeah, Fla. (F) 


Modern Tool & Die Co., Inc., Leom- 
inster, Mass. (F) 


rT Molding Corp., caine, 
apr Die & Engraving, Los Aner 


i Kenilworth, 
(F) 


oman Ny. Duplicating Co., 
Moldcraft, Inc., Baltimore 11, Md. (F) 
Mueller, Ernest, Los Angeles 8, Ont, 
Nalle Plastics, Inc., Austin 1, Tex. "(F) 
National Fabricating Co., S. Ozone Pk, 
20, N. Y. (F) 
New England Die Co. Inc., Taunton, 
Mass. (E, 
*Newark Die Co., Newark 2, N. p - 
Newark Die Hebbing & oadine’ Co., 
Newark 2, J. (B, D) 


Niles Corp., Sout Bend 17, Ind. (F) 
Norco Plastic, Inc., Milwaukee, bi 


North Star Industries, Inc., Minneapo- 
lis, Minn. 
Eppasmecring. Inc., Ferndale *. 
Out Engineering Co., Inc., Gloucester 
Ge & tig Go. ber the 
g. nc., ’ 
Cincinnati . Ohio ( 
Mfg. Corp., Fall River, a 
a ke & Mold Co., The, Cleveland 
Paragon Plastic Co New York 7: 
ic . New Yor . 
N.Y. (F) 


& Indicates Advertiser 


a Plastics Corp., Pittsburgh os 


heday’s Plastic Products, Inc., Atlanta 
18, Ga. (A) 


Patti-Plastics Corp., Newark, ar F) 


Pearce Simpson, Inc., Molded Plastics 
Div., Miami 42, Fila. (F) 


Peerless Plastics, Culver City, Calif. (F) 
Pitman Plastic Products, Inc., Pitman, 
N. J. (B, D) 
Planet Plating Co., , Brooklyn 37, 
N. Y. (A) 


Plano Molding Co., Plano, Il. (F) 
Plastic Corp. of Chicago, mt ep 
Plastic Distributors of New cae, 
Manchester, N. H. D) 
Plastic Engineering Co., Re. 
R. 1. (F) 


Plastic Fabricants, Div. of The Wood- 

man Co., Inc., Decatur, Ga. (D) 

ay aes & Tool Co., Philadel 
a 


Plastic Mold = & Die Co., Inc., E. 
Rutherford, N. J. A. 


Plastic Precision Parts Co., Chicago 39, 
Il. (F) 


Plastics, Inc., St. Paul 5, Minn. (F) 
Plastiplate Co., Inc., South River, “y A 
rt 7 Co., Long Island City 1, 

(D, E 
aoc Co., Skokie, Il. (F) 
Plated Moulds, Inc., Yonkers, N. Y. (A) 


*Plating Engineering Co., Milwaukee es 


Wis. 
Plura Plastics, Maplewood, N. J. (F) 
Primas Moldmakers, Inc., Buffalo 11, 
N. Y F) 


N. Y. ( 
Process Mold Co., Detroit 5, Mich. (F) 
Prodel, S.A., Societe de Produits In- 

dustriels, Paris 16, France (F) 
Progresswerk, New York 3, N. Y. (F) 
Rainbow Plastic Products, Inc., Minne- 

apolis 16, Minn. (F) 
Randazzo Plastic Co., Inc., Los Angeles 

47, Calif. (F) 
Rayette, Inc., St. Paul 1, Minn. (F) 
Rediweld, Ltd., Crawley, Sussex, Eng- 

land (F) 
Reinhold-Geiger Plastics, Inc., Los An- 

geles 3, Calif. ( 
Reynolds Plastics, Inc., Walled Lake, 

Mich. (D, E) 
Rezolin, Inc., Santa Monica, Calif. (D) 
Rochelle Plastic Mold Co., Inc., Clif- 

ton, N. J. A, 


Rosbro Plastics Corp., Pawtucket, at 
Rosenstock, David H., New York 13, 

N. Y. (F) 
eS tte Alfred A., New York 38 ® 
tha ‘eins Co., The, waa by 


Royal Mfg. Co., 


, 


Inc., Prescott, Ariz. 


S-K-W Mfg. Co., Chicago 30, Ill. (F) 

Santay Corp., Chicago 24, Iil. (F) 

Sarcol Foundry & Pattern Co ~*~ 
cago 12, Ill. (DE. 


Sawaya Mfg. Co., Inc., Trinidad, Fy 
(A, D) 


Schulz, Richard O., Co., —s 


Park 35, Ill. 
Schwarzfaerber & Co., G.m.b.H., Niirn- 
berg, West Germany ( 
Seymour, S. R., & Ce., Ltd., Raylei 
x, England 


Shaw Industries, Inc., Franklin, o 


SPECIALIZED SERVICES 


Sheller Mf Fertiend, Ind. fr 
Sidco, N. tained, Ni 

*Sierra Electric Corp., nicaas Calif. 

(A, D, F) 

Simons, A. J., Polk, Pa. (D, F) 

oo Mfg. & Tool Co., Chicago 31 


o—- a Studios, South cin. 
scl Plastic Products Co., Riviera 
Beach, Fla. 


Sperzel Co., age ON te 8, Minn. (F) 
Spri Id Cast ucts, Inc., Spring- 
Peal 9. Mase (C) 


Springfield Tool & Die Co., Inc. 


Springfield, N. J. (F) 
*Standard Tool Co., Leominster, Mow. 


Sterling Plastics Co., Union, N. J. (F) 
*Stokes-Trenton, Inc., Trenton 9, N. J. 


(A, F) 

Strabeg Machine Co., New York 54 
N.Y. (ri 
ae x, eel Corp., New Px 


Pike hadnt Inc., Cuyahoga Fails, oo 
*Superior Plastics, Inc., Chicago 12, m 
Tech-Art Plastics Co., Morristown, No 


Tillinghast Associates of Germany, Ful- 
lerton, . (F) 
*Tilp, J. G., Inc., Union, N. J. (F) 
Timely Products Co., Des Moines 15, 
lowa (A) 
Triana, Rafael, New York 32, N. Y. (C) 
Tri-State Plastic Molding Co., Hender- 
son, Ky. F) 


bin Plastics, Inc., Michigan oy, 


Ultra Electroforming & Mfg., Pitman 
7, N. J. (A, C) 
Union Tool & Engineering Co., Day- 
ton 10, Ohio (F) 
United Fabricators & Electronics, Inc., 
Stillwater, Minn. (F) 
United States Chemical Milling Corp. 
Omohundro Fiber Man 
hattan Beach, Calif. 
0. 5 saree Co., The, Tallmad 


Vacuum Plastics Corp., Columbus 22, 
Vanadium Alloys Steel Co., MB 
Victor Kellering, Inc., Brooklyn 3, N. Y. 
Victory Plastics Co., Hudson, Mass. 


Vege ie. Co., Inc., Ozone Park 17 


Biss: 


Water’ Companies, Inc., Water- 
bury, . (F) 
Welch Plastics & Mfg. Co., Inc., Co- 
lumbus 8, Ohio (F) 
Westech Engineering, Santa Clara, 
Calif. (D, F) 


— Coil & Electrica! Co., Racine, 


(F) 

Western Specialty Mfg. Corp., o; 
oa a ~: - (Cc, D, 

Wiener Precision Laboratories, Bronx, 
New York (F) 


Zapf, Charles, & Co., Evanston, "Tl. 


MOLD POLISHING (Only) 
ABA Tool & Die Co., Inc., Man- 


r, Conn. 
Acme Scientific Co., Chicago 7, Ul 
Anson Tools & Gages, Inc., Erie, Pa. 
Atlantic Mfg. Co., Philadelphia 22. Pa. 
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SPECIALIZED SERVICES 


Rey Peaaning Co. Brooklyn 17, 


rigs 
a ee ees Mow: Tork 
Hilts Wied OF Bectnccsing Co. Inc., 


vena 31, 

Daniels-Kummer Engraving Co., Addi- 
son, 

“EN Plastic Industries, Inc., Roan- 

E-w w Maid He’ Tool Co., Inc., Indiana- 


recto: . Calif. 


delphia 
Liberty oo & Machine Co., Irvington 


Lord Chedaical ., Sub. of Wheela- 
brator Corp., York, Pa. 

Many, J., & Co., New Xork 13, N. 

Micron Specialties Co age 39, iM 


Co., Chicago 30 
olishing Service, Riverdale, 


‘ngland Die Co., Inc., Taunton, 


Mass. 
*®Newark Die Co., Newark 2, N. J. 
sey Chrome Corp., West Hartford 


Pattl-Plastics Corp., Newark, N. J. 

ayne Tool & Engineering Co., The, 

Springfield, Ohio 

Plastic Mold a & Die Co., Inc., E. 
Rutherford, J. 

Rochelle Paste ‘Mold Co., Inc., Clif- 


ton, N. 
*Standard Tool Co., Leominster, Mass. 
*Stokes-Trenton, Inc., Trenton 9, N. J. 
Stricker-Brunhuber Corp. “ New York 


MOLDERS OF EXPANDABLE 
STYRENE 


A.P.M., Inc., Morton Grove, Ill. 
Aeroplastics Corp., Venice, Calif. 
American Cellular Products, Inc., New 
Castle, Del. 
Colts Plastics Co., 
le, Conn. 
Crown Plastic Cup Co., Fort Worth 


7, Texas 
Denver Plastics, Inc., Golden, Colo. 
Dyfoam Corp., New Castle, Pa. 


or Plastics Corp., Akron 8, 
Louis 3, 


Inc., N. Grosvenor- 


Foam Fabricators, Inc., St. 


o. 

Foampak Corp., Philadelphia 23, Pa. 

General Plastics Corp., Santa Monica, 
Calif. 

Gits, J. A., Plastic Corp., Roselle, Ill. 

Glo-Brite Foam Plastic Products, Chi- 
cago 45, Ill. 

Ideal Fishing Float Co., Inc., 
mond 3, Va. 

Illinois Plastic Molding & Mfg., Chi- 
cago 47, Ill. 

Jersey Plastic & Die Casting Co., Irv- 


Rich- 


ington 11, N. J 

Kalamazoo Plastics Co., Kalamazoo, 
Mich. 

L. M. Plastics Co., Inc., Lake Mills 1, 
lowa 


Lakeside Mfg., — Plastics Div., Mil- 
waukee 7 


Lamco, Inc., EE Texas 


Lone or eee Co., Inc., Fort 
Worth, 
ee ~ Rg “Winkle Co., Paterson 2, 


N. J. 
Molded Insulation Co., Philadelphia 


. Pa. 


% Indicates Advertiser 
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* Weber 


te - ne Engineering Co., 


ae ~ a Patterns, Inc., 
I 





Patti-Plastics Corp., Newark, N. J. 
Penn-Plastics Corp., Glenside, Pa. 


‘Plasteel Corp., Inkster, Mich. 


Spartan Plastic Corp., Stanton, Calif. 
Star Band Co., Inc., Portsmouth, Va. 
Stauffer Chemical Co., Molded Prod- 
ucts Div., Los Angeles 23, Calif. 
Sullifoam, Inc., Willow Grove, Pa. 
= Plastics, Inc., Stevens Point, 
is. 


Western Specialty Mfg. Corp., Chey- 
enne, Wyo. 

Woodall Industries, Inc., Detroit 34, 
Mich 


Worcester Moulded Plastics Co., 
Worcester 8, Mass. 
— Plastics, Inc., Inglewood, 


PANTOGRAPHING AND 
KELLERING 


A & B Plastics, Div. of Plastic Supply 
Corp., Seattle 9, Wash. 

ABA Tool & Die op. Inc., Manchester, 
Conn. 

Ace Plastic 2 Corp., Long Island 
City 1, N. 

Akron Raat a Mold Co., The, Akron 
5, Ohio 

Alda Plastics, Inc., New York 13, N. Y. 

—— Mold Co., Inc., Rochester 6, 

Y 

— * excauer: Inc., New York 12, 

allied Engraving & Stamping Co., Buf- 
falo 10, . 

Allied ewe Mold, Inc., Lodi, N. J. 

Allied - Supply Corp., New York 


38, N. 
Anson Teck & Gages, Inc., Erie, Pa. 
=" 3 Plastics Corp., Cumberland, 
Astor Tool & Die Co., Long Island 
City 1, » A 


Atlantic Mfg. Co., Philadelphia 22, Pa. 


— Tool & Mold Corp., Chicago 39, 


B & E Electroform Co., Union, N. J. 

Baumgartl’s, George K., Engravings, 
leville, N. J. 

Beacon Die-Mold, Inc., Clifton, N. J. 

Bolling Industries, Inc., Scranton 5, Pa. 


Inc., 
llside, 


Ps View Fa Corp., Poplar Bluff, 
- Mo 


*Colonial Kolonite Co., Chicago 47, IL 


Conn-Craft Co., Waterbury 5, Conn. 

Crystal Plastic, Inc., Brooklyn 5, N. Y. 

Crystal-X Corp., Lenni Mills, Pa. 

Damac Tool Co., Bronx 56, New York 

Damen Tool & Engineering Co., Inc., 
Chicago 31, Ill 

Daniels-Kummer Engraving Co., 
son, 


Addi- 


*Danish Plastics, Copenhagen, Denmark 


E-W Mold & Tool Co., Inc., Indian- 
apolis 6, Ind. 
Eljay Corp., Baltimore 16, Md. 
Columbus, 


a g's Equipment Corp., New York 12, 


Euclid Engineering Co., Upland, Calif. 

Evans-Zeier Plastic Co., Madison 4, 
Wis. 

Excel-Mold, Inc., Indianapolis 3, Ind. 

Franklin -Fibre-Lamitex Corp., —Wil- 
mington 99, Del. 


(For complete addresses, see Alphabetical Index, p. 1323) 


*General American Transportation Com, 


Plastics Div., Chicago 90, ILi,». 
General Machine & 
Walled Lake, Mich. 
Gilbert Plastics & Supply Coie Balti- 
more 17, Md. 
Har-E-Dan Engravers, B’klyn'8,:N, Y, 
Harva Co., Inc., The, Schohatie, N. Y. 
Helmuth Tool & Die Co., Linden, N, J. 
Libbert Plastics, Inc., Fort Worth 14, 
Texas 
as 19 7 ie & Machine Co., Irvington 


Brooklyn 
Mechanical ete Co., Inc., New 


York 68, 
Mojave Die : A ee Los Angeles 
37, Calif. 


*Mold | Duplicating Co., Kenilworth, 


Moldcraft, Inc., Baltimore 11, Md. - 
New England Die Co. Inc., Taunton, 


Mass. 
*Newark Die Co., Newark 2, N. J. 

Palfy Die & Mold Co., The, Cleveland 
29, Ohio 

Payne Tod & geome Co., : The, 
Springfield, 

Pierce Wraprine ” Machine Co., La 
Grange Park, 

rae! nthe Co. of Tulsa, Tulsa, 


Lustra-Cite Industries, Inc., 
N. Y. 


Plastic Fabricants, Div. of The Wood- 
tur, Ga. 


man Co., Inc., 


Plastic Mold and Tool Co., Philadel- 
phia 35, Pa. 


Plastic Mold Tool & Die Co., Inc., E. 
Rutherford, N. J. 


Plastic Suppliers and Manufacturers, 
Baton Rouge, La 
Corp., 


Plastic-Craft Products 
Nyack, N. Y. 

Plastics by Chapman, Richmond, Calif. 

Plura Plastics, Maplewood, N.. J. 

Queen Products, Inc., Providence 5, 
R. 1. 

Rochelle Plastic Mold Co., Inc., Clif- 
ton, N. J. 

Ross, Milton, Co., The, Hatboro, Pa. 


Sawaya Mfg. Co., Inc., Trinidad, Colo. 


Schulz, Richard O., Co., Elmwood 
Park 35, Il. 


Sharpe Plastics, Inc., Sudbury, Mass. 
Shaw Industries, Inc., Franklin, Pa. 


Sossner Steel Stamps, Inc., New. York 
13, N. Y. 


*Stokes-Trenton, Inc., Trenton 9, N. J. 
Strabeg Machine Co., 
N. Y 


West 


Stricker-Brunhuber Corp., New York 

10, N. Y. 

Texstar Plastics, A Div. of The Texstar 
Corp., Fort Worth, Texas 

Victor Kellering, Inc., Brooklyn 3, N. Y. 

Wama Co., The, Baltimore 2, Md. 

bie a Coil & Electrical Co., Racine, 

is. 

Western Specialty Mfg. Corp., Chey- 

enne, Wyo. 


PERFORATING PLASTIC FILM 
AND SHEETING |. 


American Hard Rubber Co., Div, of 
Amerace Corp., Butler, N. J. 


Blank, Arthur, & Co., Inc., Boaas: 15, 
Mass. 


*Carroll Co., J. B., Chicago 12, tt 
Chemicraft Corp., New York «1a. 





Tool Works, Bs. 


New York 54, 


| 























— Packaging Co., Philadelphia 27, 
Dayton Rogers Mfg. Co., Minneapolis 
pee 


Electro-Che oe 
aa 10, 
wae Co., Tg ‘The, Hillside 5, 


om vee Lamitex Corp., Wil- 


99, Del. 

Soro Label Corp., New York 1, N. Y. 
Lamex, Inc., Norcross, Ga. 

Laminated Sheet Products Corp., Nor- 
Leathe: — Bo 14, M 

rtone, nc., ston ass. 
Lus-Trus Corp., Ypsilanti, Mich. 
*Madan Plastics, Inc., Cranford, N. J. 
Metallic eustice Corp., Long Island 
N. 
Midland Tisctioe. Inc., 


Paper ‘Converting Machine Co., Green 
y, Wis 
Parisian Novelty Co., Chicago 9, Ill. 
Patti-Plastics Corp., Newark, N. J. 
Pa’ Teel & censineering Co., The, 
Springheld, Ohio 


Pearson a, «rn 


N. Y. 
Oo Mac Nye Co., The, Akron 10, Ohio 
oo 5 Specialties Co., New York 


sPedorains Industries, Inc., Linden, 

it ne Mfg. Co., Chicago 7, Ill. 

Plastic Distributors of New England, 
Manchester, N. H. 

Printon Corp., New York 10, 7. 

a Screen Corp., Brookline 46, 

“a ol W. S., & Co., Culver City, 

winds Miller Co., The, Maplewood, 
N. J. 

Usines Gheysen, S.A., Lembecq-Hal, 


Igium 
Woodall Industries, 
Mich. 


Corp., 


Milwaukee 2, 


Long Island City 


Inc., Detroit 34, 


PLATING MOLDS, RAMS, ROLLS, 
AND PLATES (Hard Chromium) 


Astor Tool & — Co., Long Island 
City 1, N. 


*Chromium cn of America, New York 
mam. ¥. 

Damen Tool & Engineering Co., Inc., 
Chica o 31, Il. 

nd Hard Chromium Co., Inc., 

Newark, N. 
“Conn Chrome Co., West Hartford 
10, Conn. 

Industrial Engineering Service, South 
Easton, Mass. 

Industrial e Chromium Co., 


ark, N. 
ay, T. V., Co. Chicago 18, IIl. 
m Specialties Co., Chicago 39, Il. 
Nutmeg Chrome Corp., West Hartford 
10, Conn. 
Sawaya Mfg. Co., Inc., Trinidad, Colo. 
*U. S. om Coatings Co., Inc., Middle- 


New- 


sex 


POSTFORMING OF LAMINATES 

way te Co., Inc., New York 11, 

Brandywine Fibre Products Co., Wil- 
mington, Del. 

Chemtron Fiber Glass Co., El Monte, 


Chicago Plastic Products Co., Inc., 
__ Chicago 10, DL 


#ndicates Advertiser 





Cu Arts, Scranton 9, Pa. 


*Emeloid Co., Inc., The, Hillside 5, N. d: 


Emerson Plastics Corp., Bronx 61, N. Y 


ay ae Plastics, Inc., Gibsonville, 


Fabri-Form Co., The, Byesville, Ohio 

Formica Corp., The, Cincinnati 32, 
Ohio 

Franklin Fibre-Lamitex 


Corp., Wil- 

mington 99, Del. 

General Plastics Mfg. Co., Tacoma 2, 
Wash. 

Insulating Fabricators of New England, 
Inc., Watertown 72, Mass. 

Jaco Products Co., Cleveland 14, Ohio 

Laminated Sheet Products Corp., Nor- 
wood, Mass. 

Lone Star Plastics Co., 
Worth, Texas 

Long, Thomas J., Inc., 


Inc., Fort 
Carle Place, 
Modular Molding Corp., Burlington, 


N. J. 
*New England Laminates Co., Inc., 


Stamford, Conn. 

Plastic Fabricants, Div. of The Wood- 
man Co., Inc., Decatur, Ga. 

Plastic Industries, Inc., Athens, Tenn. 

Reynolds Plastics, Inc., Walled Lake, 
Mich. 

Rudd Plastic Fabrics Corp., Brooklyn 
20, N. Y. 


*Sierra Electric Corp., Gardena, Calif. 


Silicone Insulation, ‘Inc., Bronx 61, 
N. Y. 


*Swedlow, Inc., Los Angeles, Calif. 


United States Chemical Milling Corp., 
Omohundro Fiberglass Div., Man- 
hattan Beach, Calif. 

Usines pra lye S.A., Lembecq-Hal, 
Belgium 

Westech Engineering, 
Calif 


Santa Clara, 


Western Coil & Electrical Co., Racine, 


is. 
Woodall Industries, Inc., 


Detroit 34, 
Mich. 


PRESS POLISHING 


Acme Laminating & Plastics Co., Inc., 
Detroit, Mich. 

American Hard Rubber Co., 
Amerace Corp., Butler, N 

Baumgartl’s, George K., Engravings, 
Belleville, N. J. 

Blank, Arthur, & Co., 
Mass. 

Canadian Resins & Chemicals, Div. of 
Shawinigan Chemicals, Ltd., Mon- 
treal 2, Que. 


Div. of 


Inc., Boston 15, 


Gane, Price Tag Mfg. Co., Chicago 
, Ul 

Curry Arts, Scranton 9, Pa. 
= Joseph, Plastics Co., Kearny, 


*Emeloid Co., Inc., The, Hillside 5, N. J. 

General Machine & Tocl Works, 
Walled Lake, Mich. 

Gans Corp. of America, Clifton, 


J 
*Hopp Plastics, Div. of The Hopp Press 


Inc., N. Y. 1, N. Y 
Kaykor Industries, Inc., Yardville, N. J. 
Leathertone, Inc., Boston 14, Mass. 
Parisian Novelty Co., Chicago 9, Ill. 
—_ Laminating Corp., Vauxhall, 
dy Service Corp., New York 10, 


Plastics by Chapman, Richmond, Calif. 
Polyplastex United, Inc., Union, N. J. 
Portage Plastics Co., Inc., Portage, Wis. 
Printloid, Inc., Long Island City 1, N Y. 


SPECIALIZED SERVICES 


Reiss Associates, Lowell, Mass. 
Roltex Process Corp., Roselle, N. J. 
Rowland Products, Inc., Kensington, 


*Rubber Corp. of America, Hicksville, 
Rudd “Plat Fabrics Corp., Brooklyn 
*Sillcocks Miller Co., The, Maplewood, 
Teielboum, N., Sons, Inc., New: York 


Usines Gheysen, S.A., Lembecq-Hal, 
Belgium 

Victory Plastics Co., Hudson, Mass. 

Virginia Plak Co., New York 16, N. Y. 


PRINTING 


A. Flexible Plastic Film 
and Sheeting 

B. Rigid Plastic Sheets 

C. Finished Plastic Products 
(Bottles, Novelties, etc.) 


A.A.A. Plastic Co., New York 17, N. Y. 
(B, C) 
Accurate a ig ease Co., Inc., New 
York 3, N (C) 
Acme baianed & Plastics Co., Inc., 
Detroit, Mich. (B) 
* Acromark Co., The, Elizabeth, N. J. (C) 
Allegheny Plastics, Inc., » Comey *s 
Allied Engraving & Stamping Co., Buf- 
falo 10, N. Y. (B) 
Ambassador Arts, New York 11, N. Y. 
(A, B, C) 
American Plasticraft Co., New York 61, 
N. Y. ©) 
a: ae Co., , The, 
Mi 


*Amos Molded Plastics Div., Amos- 
Thompson Corp., Edinburg, Ind. (C) 
Amplast Inc., New York 51, N.Y. (B) 
Art Decorating Co., North onan 


Associated Rubber & Plastic Co 
New York 51, N. Y 


Austin Industries, Inc., Marlboro, Mass. 


(A) 
Babco, Inc., Chicago 18, Ill. (B, C) 
Bastian Bros. Co., Rochester 1, a Mf 
Bedford Products, Inc., Roanoke, Va, 


Bishop, Robert B., Inc., Chicago 6, Ps 
Blank, Arthur, & Co., 


Mass. 
Bolling Industries, Inc., Scranton 5, Pa. 


Flint 
ABS 


Inc., Boston 15, 
(B 


Brockton Plastics, Inc., Brockton, Mew. 
Rectiegeen Molding Corp., Burlington, 


Canadian Resins & Chemicals, Div. of 
Shawinigan Chemicals, Ltd., Mon- 
treal 2, Que. (A) 

Canton Containers, Inc., Canton 7, Oe 


(A) 

*Carroll, J. B., Co., Chicago 12, Ill. (B) 
Chaney Plastic Molding Co., Denver 

16, Colo. (C) 
ry Price Tag Mfg. Co., ase 
Coating Products, Inc., Englewend, 
Cob tibidenen Co., Springfield, N. P: 
Copgennneted Plastics Co., om. 2 Ia 
Continental Extrusion Corp., 

ag ee Be Broly 








SCPECIAII7ZEN cepyvirrcce 








Crystal-X Corp., Lenni Mills, ie © 
Custom Merchandise Corp., Brooklyn 
1,N. Y¥. (A) 
*Decotone Products Div., Fitchburg Pa- 
per Co., Fitchburg, Mass. (A) 
Defiance Machine & Tool Co., St. Louis 
10, Missouri (A, B) 
Dennison Mfg. Co., Framingham, Mast. 


Denver Plastics, Inc., Golden, Colo. (C) 
Dumais, Joseph F., Fall River, . 


Dura-Lee Corp., Kansas City, Kan. (A) 
Electro Plastics Corp., Dallas 7, Texas 


(B) 
*Emeloid Co., Inc., The, Hillside aw, 


Eqatatle Paper Bag Co., Inc., Long 
City 1, N. Y. (A) 
Federal Tool Corp., Chicago 45, 2. 


( 
*Fitchburg Paper Co., Fitchburg, or 


Flexcon Co., Spencer, Mass. (A, B) 
Flexible Packaging Div., Continental 
Can Co., Inc., Mt. Vernon, Ohio (A) 
Franklin Fibre-Lamitex Corp., Wil- 
mington 99, Del. (B, C) 
G & S Label Corp., New York 1, aa 


General to! bn Supply Co., Grand 


Goodren Products Corp., Englewood, 
ae hes | Engen 


) 
Gotham Plastics Corp., Bronx 51, N. ~ & 
aati & Co., Inc., Philadelphia 3, 


(A) 
Hercule Protective Fabrics, wager 7) 
*Hopp os, , of The Hopp Press 
Inc., N. Y N. Y. (B) 
Hy-Sil Mfg. a. Revere, Mass. (A) 
Industrial Plastic Supply Div. - 
trial aaeer Supply Co Co., Inc., W. 
Hartford 10, (C) 
me et sche te Engineers, we York 
International Eastern Co., New York 1, 
N.Y (C) 


Mao S. L., Co., Chicago 5, Ill. (A) 
Kaumagraph Co., Wilmington 99, oS 


Kehr Products Co., Phila. 8, Pa. . (A) 
Keystone Packaging Service, Easton, a 
Kingman, E. B., Co., Leominster, ne. 


(C) 

Landers Corp., The, Toledo 1, Ohio (A) 

Leathertone, Inc., Boston 14, we 8) 
Leedpak, Inc., New York 1,N.Y. — 

(A, B, C) 

*Madan Plastics, Inc., Cranford, N. A dé 


Malco Plastics, Inc., Baltimore 15, arr 
Mankato Paper Box Co., Mankato, 
Minn. (B) 


Marbek Inc., Brooklyn 22, N.Y. (A) 
Minstia, Fair, Boxes, Inc., Concord 

N. C. (A) 
Mehl Mfg. Co., Cincinnati 2, Ohio (A) 
en Decalcomenia Co., Chicago 3} 


*w Indicates Advertiser 
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a Products, Inc., Baltimore i a 
Monaplastics, Inc., Georgetown, Com 


) 
Monkley Corp., Worcester 8, Mass. (A) 
Motson, J. Frank, Co., Flourtown, Pa. 


(B, C) 
Multicraft, Inc., Hillside, Ill. (B, C) 
Nashua Corp., Nashua, N. H. (A) 


New England Laboratories, fre, .kS) 


swich, Mass. 
Niagara Plastics Co., Erie, me (C) 
Ovanie Plastics Co. Inc., Los Angeles 
16, Calif. (C) 


O'Sullivan Rubber Corp., Winchester, 
Va. (A) 

r Converting Machine Co., Green 

y, Wis. (A) 
Parisian Novelty Co., Ging 9, ro 


, , 


Parker Plastics Corp., Pittsburgh 34, a 


) 
Pearce Simpson, Inc., Molded Plastics 

Div., Miami 42, Fla. (C) 
Perma Seal Plastic Products Co., St. 


Paul 4, Minn. (B, C) 
Permanent Label Corp., Bloomfield, 
N (B, C) 


Plastic Film Co., Inc., New York, N.Y. 


Plastic Suppliers and Manufacturers, 
Baton Rouge, La. (A, B) 
Plastics by Chapman, Richmond, one 


) 
Polo Plastics Co., Milwaukee 12, wa 
re Plastic Products, Inc., ee, ‘ 


N. J. 
Possis Machine Corp., Minneapolis 3, 
Minn. ( 
Premier Plastics Co., Milwaukee 4, Wis. 


(B, C) 
a Inc., Long Island City A 


Printon Corp., New York 10, N. - - 
Protective Lining Corp., Brooklyn 31, 
N. Y. (A) 


Rainbow Plastic Products, Inc., Minne- 
apolis 16, Minn. (C) 


sg Printing Co., Inc., mies 
*Riegel Paper Corp., New York 17, ME 


Roltex Process Corp., Roselle, N. J. (A) 
Ross, Milton, Co., The, Hatboro, Pa. (C) 
Royal Mfg. Co., Inc., Prescott, Ariz. (C) 
Roysons, Inc., Cedar Grove, N. J. (A) 
— Plastic Fabrics Corp., Brooklyn 


(A, B) 

S-L-M Plastics, Avenel, N. J. (A) 
Sawaya Mfg. Co., Inc., Paes 
Screen-O-Printer Mfg. Co., Adams, 
Mass. (A, B, C) 


Seattle Plastic Laminators, Seattle 8 
Wash. (B) 


— Miller Co., The, ee ys 
*Sinko Mfg. & Tool Co., Chicago 31, Ill. 


Space Products, Long Beach 5, bar 
Springfield Fabricators, Inc., Spring- 
aN J. (B) 


Sun Steel Co., Chicago 36, Ill. (A, B) 
Syracuse Plastic Molders, Syracuse 2, 

N. Y. (B) 
Tech-Art Plastics Co., Morristown, x 


Technigraph, Winona, Minn. (A, B 
Therm-O-Form Plastics Co., Home- 
wood, Il. (A) 


(For complete addresses, see Alphabetical Index, p. 1323) 


Things, Inc., Denver 3, Colo. BS 
les W., Inc., { Bo 


ae, 
24, Pi (A, 
Timely "Wendinian Co., Des Moines 
Iowa 


Topflight Corp., York, Pa. 
Tri-State Plastic Molding Co., Hender. 





Velveray Corp., _— ork 1, N. . 


Vernon Plastics Corp., L’ 
Virginia Plak Co., New York ‘16k 16, 


1 Mfg. Co., The, Bridge 
Wellington Print Works, Inc., T ; 
Wessdl Stanley, & Co., tunes A 
Western Specialty Mfg. Corp., On 


enne, Wyo (A, 
Willson +t ll Co., Havertown, Pa, 


PULVERIZING 


Alan Plastics Corp., Canton, Mass. 

Bamberger, Claude P., Inc., Ridgefield 
Park, N. J. 

Blum, Paul, Co., Buffalo 10, N. ¥. 

Collins, Caldwell & Dague, Inc., Para- 
mount, Calif. 

Composition | Materials Co., Inc., New 


York 36 
Northbridge, 
Danberg Chemical Co., Wallingford, 
eas i Nitrate Co., Inc., New York 6, 


Erie Plastics Co., Inc., Erie, Pa. 
*Foremost Machine Builders, Inc., Liv- 


ingston, N. J. 
Heisler Corp., Megs 99, Del. 
*Holland, M Chicago, ill. 


Kaufman p, hey Co., Plastic Div., Wil 
mington 99, Del. 
Liquid Nitrogen Processing Corp., 
ester, Pa. 
Metals Disintegrating Co., Div. of 
; ae -Marietta Co., Elizabeth B, 


Reed brastics Corp., Worcester 8, Mass. 
Bom, aaa & Son Co., Brooklyn 5, 


Rudd Worastic Fabrics Corp., Brooklyn 
20, N. Y. 


*Schulman, A Inc., Akron, Ohio 
Sheen. Phil & Sons, Buffalo 6, 


N 
Seetaes Plastics Corp., Indianapolis 6, 


Western Plastic & Rubber Co., Rich- 
mond, Calif. 
abe > Somme, Co., Inc., New York 


RECLAIMERS, PLASTIC MATERIALS 


Adell Plastics, Inc., Baltimore 15, Md. 

Alan Plastics Corp., Canton, Mass. 

Allied Resins, Inc., Conneaut, Ohio 

—_ Genial & Plastics Corp., New- 
ar 

Amco piste Materials, Inc., Brooklyn 


31, N. Y 
*American Molding Powder & Chemical 
Corp., Brooklyn 6, N. Y. 
a Pyroxylin Corp., Keamy, 
Ans rican Thermoplastics Corp., Union, 


ae Vinyl Corp., Maspeth 78, 








> > 











Bamberger, Claude P., Inc., Ridgefield 


ees 10,8, 

e, Norw ass. 

“4 Inc., Cincinnati 22, Ohio 

Collin, ive "& Dague, Inc., Para- 
mount, Calif. 

Cooke Color & Chemical Co., Hack- 


ettstown, N. J. 
Cos raaleal Corp., Northbridge, 
Inc., New York 6, 


Mass. 
*#Davies Nitrate Co., 
N. Y. 
Eastern Plastic Materials, Inc., Slaters- 
I. 


ville, R. 
Elton, Ted, N. White Plains, N. Y. 
Erie cs Co., Inc., Erie, Pa. 
*Foremost Machine Builders, Inc., Liv- 


m, N. J. 
Suiellander, M. S., Rego Park 74, N. Y. 


Goren, H. L., Co., Chicago 
Hirtz, Walter E., Plastics Materials, 
Inc., Pasadena 3, Calif. 
*Holland Co., M., Chicago, e 
*edervial Plastic Supply Indus- 
trial magety Supply — Bay Ww. 
Hartford 10, Conn. 
ics Corp New York 22, N. Y. 
Color & Chemical Co., Inc., 
Hollywood 3s Calif. 
L & P Tool Co., Cincinnati 25, Ohio 
Liauid Nitrogen Processing Corp., 
Chester, Pa. 
Midwest Rubber Reclaiming Co., East 
St. Louis, Il 


Monmouth Plastics, Asbury Park, N. j 
*Muehlstein, H., & Co., Inc., New Yo 


17, N. Y. 
Multiplastics, Wallingford. Conn. 
imer Corv., Buffalo 10, N. s 
“6 Materials, Inc., Hicksville, L. I 


Pac Molding Powders, Inc., Brooklyn 
Plastic Scrap Materials, East Rochester, 
aie Scrap & Surplus Co., Newark, 


Plastics by Chapman, Richmond, Calif. 
Reed Plastics Corp., Worcester 8, Mass. 
= oe Fabrics Corp., Brooklyn 


N. Y. 
dead A Inc., Akron, Ohio 
ae. n, Philin & Sons, Buffalo 6, 


— Plastics Corp., Indianapolis 6, 


*Superior Plastics, Inc., Chicago 12, Tl. 
Western ae & Rubber Co., Rich- 


mond, Calif. 
oh George, Co., Inc., New York 
Yates Co., va Pa. 


RESIN PULP AND FIBRE 
PROCESSORS 


Chicago Wood & Plastic Products, Chi- 
cago 41, Ill. 
Fibre Co., St. Louis, Mo. 
ey Products Co., St. Charles, Mli- 


Maine Molding Products, Boothbay 
r, Maine 


SILK SCREEN MAKERS 


Ambassador Arts, New York 11, N. Y. 
Tap Va 
g rp., New 10 

*Como Plastics, Inc., Columbus, Ind. 
iorming Matrix Corp., Toledo 2, 


Electro Plastics Corp., Dallas 7, Texas 
klndicates Advertiser 


wy Corp., The, Cincinnati 32, 


io 

General Machine & Tool Works, 
Walled Lake, Mich. 

General Research & Supply Co., Grand 
Rapids 3, Mich. 

Harva Co., Inc., The, Schoharie, N. Y. 

Multicraft, Inc., Hillside, Il. 

Patti-Plastics Corp., Newark, N. J. 

— Label Corp., Bloomfield, 


ar Screen Corp., Brookline 46, 


Royal Mfg. Co., Inc., Prescott, Ariz. 

Sampson Chemical & Pigment Corp., 
Chicago 12, Ill. 

Sharpe Plastics, Inc., Sudbury, Mass. 

a Salem Studios, South Salem, 


ma F Plastic Products Co., Riviera 
Beach, Fla. 
Technigraph, Winona, Minn. 
bag Charles W., Inc., Philadelphia 
, Pa. 
Western Specialty Mfg. Corp., Chey- 
enne, Wyo. 


SLITTING, CUTTING, SHEETING 
PLASTIC FILM 


A.A.A. Plastic Co., New York 17, N. Y. 

Acme Laminating & Plastics Co., Inc., 
Detroit, Mich. 

Allied Plastics Supply Corp., New York 
38, N. Y. 

Austin Industries, Inc., Marlboro, Mass. 

Barr Corp., The, Richmond Hill, N. Y. 

Blacher, B., New York 3, N. Y. 

Blank, Arthur, & Co., Inc., Boston 15, 
Mass. 

er Enterprises, Inc., Rochester 9, 


Brockton Plastics, Inc., Brockton, Mass. 

*%Cadillac Plastic & Chemical Co., De- 
troit 3, Mich. 

ew Products, Inc., Englewood, 


Columbia Slitting Co., Inc., New York 


Crystal-X Corp., Lenni Mills, Pa. 
= Joseph, Plastics Co., Kearny, 


N. J. 
Electro-Chemical Products Corp., Cleve- 
land 10, Ohio 
Facile Corp., Sub. of Sun Chemical 
Corp., Paterson 20, N. J. 
ry be J., & Co., Inc., Brooklyn 
— Industries, Inc., New York 1, 


ary Packaging Div., Continental 
Inc., Mt. Vernon, Ohio 
Posatine Fibre-Lamitex Corp., Wil- 
mington 99, Del. 

G & S Label Corp., New York 1, N. Y. 
Gomar Mfg. Co., Inc., Linden, N. J. 
H & R Industries, Nazareth, Pa. 
Soseene, a ee Mfg. Co., Chicago 5, 


as Oscar I., Inc., New York 12, 


Bo Glass Co., Plastic Div., Wil- 
mington 99, Del.’ 

Kehr Products Co., Philadelphia, Pa. 

Landers Corp., The, Toledo 1, Ohio 

i Thomas J., Ime., Carle Place, 


ahi tite Co., Cincinnati 2, Ohio 
Metallic Plastics Corp., Long Island 
City 1, N. Y. 
New England Tape Co., Hudson, Mass. 
—— Bias Binding Co., Chelsea, 
ass. 


*Lupoline Automatic P 


SPECIALIZED SERVICES 


Poses Industries, Long Island City 1, 
SPostenating Industries, Inc., Linden, 
Plastic Fabricants, Div. of The Wood- 


man Co., Inc., Decatur, 
re Laminating Corp., “Vauxhall, 
*Plastic S' g Corp., Chicago 47, Ill. 
Plastic Supp | Blackwood, .* 
Seon. of Pa., The, Reading, 


Polypenco, Inc., Readin 
Printon Co ., New Y 1D. NY. 
Protective g Corp., Brooklyn 31, 


waliiecs Plastic & Chemical Corp., 


Paterson 26, N. J. 

es Printing Co., Inc., Ridgefield, 
mad & Roberts, Inc., Stratford, Conn. 
S-L-M Plastics, Avenel, N. J. 
*Sandman, Eli, Co., Worcester 9, Mass. 
Sawaya Mfg. Co., Inc., Trinidad, Colo. 
Soa, Fists Laminators, Seattle 8, 


Shamban, W. S., & Co., Culver City, 
Teitelbaum, N., Sons, Inc., New York 


Thomas, Charles W., Inc., Philadelphia 
24, Pa. 


Wellington Print Works, Inc., Trenton, 
Wonks Soutity Mfg. Corp., Chey- 


enne, Wyo 


TESTING LABORATORIES 


Aerojet-General Corp., Structural Plas- 
tics Div., Azusa, Caif. 


Axel Plastics Research Laboratories, 
Brooklyn 22, N. Y. 


Bostrom Corp., Milwaukee 4, Wis. 
an Instruments, Inc., Stamford, 
nn 


C.T.L. Div., rs liam te Corp., 
Cincinnati 1 5, Ohio 


a kectiodee Inc., Chicago 9, 


Conap, Inc., Olean, N. Y. 
Davies, Helen, Co., New York, N. Y. 
= & Richardson, Inc., Hazard- 


, Conn, 
Delsen Corp., Glendale 4, Calif. 
Desert Sunshine Exposure Tests, Phoe- 


nix, 


Froehling & Robertson, Inc., Richmond 
Va 

*Furane Plastics, Inc., Los Angeles 39, 
Gavnes Engineering Co., Chicago 12, 


Gershen, Irvin J., ag prot N. J. 


Levey, Harold A Laboratories, New 
Orleans 1 
Lukens § 2 3 am Inc., Newton, 
Mass. 


Equip- 
ment Corp., Bronx 70, N. Y. 
Maynard Plastics Co., Inc., Salem, 


Mass. 
*Mesa Plastics Co., Los Angeles 25, 
a Van Winkle Co., Paterson 2, 


2 William, Los Angeles 19, Calif. 
New ~~ ‘Laboratories, Inc., Ip- 
swich 


, Mass. 
Patzig Testing Laboratories, Des 
Moines 17, Iowa 








SPECIALIZED SERVICES 


Pelmor Laboratories, Inc., Newtown, 


a. 
— Plastic Products, Inc., Pitman, 


Plas‘Tech Equipment Corp., Natick, 


Rest FI Plastics fi Worcester 8, Mass. 

Rhodes, Philip H., & Associates, Cin- 
cinnati 25, Ohio’ 

Skinner & Sherman Co., Inc., Newton 


Mass 
Sorel, Frederick, Prospect Heights, III. 
*South Florida Test Service, Inc., Miami 


44, Fla. 
Strinigield, Raymond B., Los Angeles 
4 


—— Plastics Corp., Indianapolis 6, 
I 


Technical Research Institute, Pasadena, 
Calif. 


Tracerlab, Inc., Waltham 54, Mass. 


WELDING PLASTICS 


A & B Plastics, Div. of Plastic Supply 
Corp., Seattle 9, Wash. 

Airshelters, Inc., Nicholasville, Ky 

ne Mfg. Co., Inc., New York 35, 


American Agile Corp., Bedford, Ohio 
Aquador Plastics, Inc., Brooklyn 32, 
N. Y 


Argo Plastic Products Co., 
13, Ohio 


Cleveland 


Art Plastics Mfg. Co., Los Angeles 21, 
alif. 
Atlas Mineral Products Co., Mertztown, 


Pa. 
Barr Corp., The, Richmond Hills, N. 4 
Bel-Art Products, Pequannock, N. J. 
Borkland Laboratories, ge Tea 

Crystal-X Corp., xg — 


Curbell, Inc., Buffalo 7 A 


*D & R Plastic Welders, os = Hazard- 


ville, Conn. 
Electro-Chemical Products 


Corp., 
Cleveland 10, Ohio 


*Fabrico Mfg. Corp., Chicago 22, Ill. 


Fabri-Form Co., The, Byesville, Ohio 

Franklin Fibre-Lamitex Corp., Wil- 
mington 99, 1. 

Heil Process Equipment Corp., Cleve- 
land 11, Ohio 

Herculite Protective Fabrics, Newark 


Imperial Edestites Inc., Wayne, Mich. 

Industrial Plastic Fabricators, Norwood, 
Mass. 

Industrial Plastic Supply Div., Indus- 
trial Safety Supply Co., Inc., W. 
Hartford 10, Conn. 

Kaykor Industries, Inc., Yardville, N. J. 

Laramy Products Co., Hingham, Mass. 

Liberty Engineering & Mfg. Co., 
Louisville 10, ‘ 


*Mayflower Electronic Devices, Inc., 


Little Ferry, N. J. 
Maynard Plastics Co., Inc., Salem, Mass. 
Midland Plastics, Inc., Milwaukee 2, 
Wis. 


Milmar Plastics, Inc., Hagersto 
— Plastics, Inc., Pittsburgh Ip 


Munray Products Div., The Fanner 


Mfg. Co., Cleveland 35, Ohio 
rs Inc., The, Rochester 2 
New Plastic Corp., Los Angeles 38, 


Calif. 
Orb Sales Co., New York 17, N, Y, 
Pioneer Valley Plastics Co., Chicopee, 

Re ay i 4 
Plastic Suppliers and Manufacturers 

Baton Rouge, La. 

Plasticles Corp., Detroit 27, Mich. 

Polo Plastics Co., Milwaukee 12, Wis, 

a Machine Corp., Minneapolis 3, 
in 

Premier Plastics Co., Milwaukee 4 

Wis. 
se Lining Corp., Brooklyn 3], 


ann Plastic Products, Inc., Minne- 


lis 16, Minn. 
« iweld, Ltd., Crawley, Sussex, Eng- 
an 
*Seelye Craftsmen, Minneapolis 13, 


Minn 

Simplex. Plastic Products, Inc., Brook- 
lyn 18, N. Y. 

Soe -Dermoplast Corp., S. El Monte, 
ali 

Ultra Plastics, Inc., Philadelphia 30, 
P; 


Lembecq-Hal, 


a. 

Usines Gheysen, S.A., 
Belgium 

Willco Plastics, St. Louis 2, Mo. 





Distributors 








DISTRIBUTORS OF RESINS, 
MOLDING COMPOUNDS, 
AND OTHER BASIC MATERIALS 


Aceto Chemical Co., Inc., Flushing, 
N, Y. 
Allied Resin Products Corp., Boston ‘9, 


Mass. 
Almac Plastics, Inc., New York 12, 


Amco Plastic Materials, Inc., 


Brooklyn 
31, N 
American-British Chemical Supplies, 
Inc., New York 16, N. Y. 
American Pyroxylin Corp., Kearny, 


American Reinforced Plastics Co., Los 
Angeles 27, Calif. 

Americhem, Inc., Akron 10, Ohio 

Amplex Mfg. Co., Philadelphia 30, Pa. 

Amsco Solvents & Chemicals Co., Cin- 
cinnati 29, Ohio 

Architectural Plastics Corp., 
Ore. 

Atlas Plastics, Inc., Buffalo 10, N. Y. 

Bamberger, Claude P., Inc., Ridgefield 
Park, N. J. 

Berton Plastics, Inc., New York 3, N. Y. 

*Cadillac Plastic & ‘Chemical Co., De- 

troit 3, Mich. 

Canadian Resins & Chemicals, Div. of 
Shawinigan Chemicals, Ltd., Mont- 
real 2, Que. 


& Indicates Advertiser 


Eugene, 





Central Solvents & Chemicals Co., 
Chicago 12, Ill. 

Chemicals International, Inc., 
25, Texas 

Chemicals & Pigments Corp., Newton 


58, Mass. 
Cordo Molding Products, 
York 17, N. Y. 
om Aerosol Products Co., Hollis 23, 
Y. 


Houston 


Inc., New 


Crystal Industries, Inc., New York 6, 
N. Y. 
Crystal-X Corp., Lenni Mills, Pa. 
*Davies Nitrate Co., Inc., New York 6, 
N. Y 


*Dayco Corp., The, Dayton, Ohio 
*Dytex Chemical Co., Providence 3, 
mB. & 
Eiler Equipment Co., 
Minn. 
Electronic Components Div., Telecom- 
puting Corp., Van Nuys, Calif. 
Elton, Ted, N. White Plains, N. Y. 
Fibromid, A. W., Inc., Knoxville 1, 
Tenn. 


Fisher Scientific Co., Pittsburgh 19, Pa. 


Minneapolis 15, 


— Brothers Corp. , New York 12, 


Pim am Trading Corp., Dayton 1, 
Ohio 

General Machine & Tool 
Walled Lake, Mich. 

Gilbert Plastics & Supply Co., Balti- 
more 17, Md. 

Goren, H. L., Co., Chicago 26, Ill. 


Works, 


(For complete addresses, see Alphabetical Index, p. 1323) 


Great Lakes Solvents, 
47, Ill 


Greene Plastics Corp., 
R. I 


Inc., Chicago 
Hope Valley, 


Hall, C. P., Co., The, Akron 8, Ohio 
*Harwick Standard Chemical Co, 
Akron 5, Ohio 
antes, J. B., Inc., New York 21, 
Hewitt, oS. & Bros., Inc., New York 
Hirtz, Walter E., Plastics Materials, 

Inc., Pasadena 3, Calif. 

Industrial Plastic Coating Corp., Clif- 
ton, N. J. 

Industrial Plastic Supply Div., Indus- 
trial Safety Supply Co., Inc., W. 
Hartford 10, Conn. 

Industrial Plastics, Ltd., 
England 

*Interplastics Corp., New York 22, N. Y. 
*Jacobs, H. G., Mfg. Co., Inc., Paterson 
2,N. J 


London W.1, 


Kaufman Glass Co., Plastic Div., Wil 
mington 99, Del. 
Kish DeLorme Eastern Resin Sales, 
Inc., Leonardo, N. J. 
Knight Fiberglass & Chemicals, Inc, 
Chicago 18, IIl. 
Kreid] Chemico a Co., The, 
New York 21, 
*Krieger Color & ye Co., Ine., 
Hollywood 38, Calif. 














Leon Chemical Industries, Inc., War- 
ren, Mich. 

Livingstone Coating Corp., Charlotte 

iG. 

Magnolia Plastics, Inc., Chamblee, Ga 

*#McKesson & Robbins, Inc., Chemical 
Dept., New York 17, N. Y 

a. Plastics, Inc., Pittsburgh 12, 


tll Plastics & Glass Co., 
port 5, Conn. | 

*Muehlstein, H., & Co., Inc., 
17, N. Y 


Bridge- 
New York 
Multiplastics, Addison, III. 

Naftone, Inc., New York 22, N. Y. 
Neville Chemical Co., 
New York, N. Y. 


Industries, Inc., 


Pittsburgh 25, 


a. 
xNichimen Co.. Inc., 
Northwest Plastics 
Seattle 22, Wash. 
#Omni Products Corp., New York 16, 
N. Y. 


nheimer Corp., Buffalo 10, N. Y. 
Selon Novelty Co.. Chic: igo 9, Ill. 
Pioneer Lacquer C orp., Cherry Valley, 

Mass. 
Plastic Engineering Co. of Tulsa, Tulsa, 


Okla. 
*Plastic Molders Supply Co., Inc., Fan- 


wood, N. | 
Polymer Corp., of Pa., The, 
Pa. 


Polyneering Enterprises, Inc., Tulsa, 


Reading, 


Okla. 

Portz Plastics & Fibre Co., Milwaukee 
3, Wis. 

Poser, J., & Co., Inc., New York 1, 
N. Y. 

Ram Chemicals, Inc., Gardena, Calif. 

Rawsan Corp., Hialeah, Fla. 

Reed Plastics Corp., Worcester 8, Mass. 

Riverdale Plastics & Chemical Corp., 
Culver City, Calif 

Rotobond, Inc., Bound Brook, N. J. 

Shuman, Philip, & Sons, Buffalo 6, 
N. Y. 


Smooth-On Mfg. Co., Jersey City 4, 
m3: 


South American Minerals & “- rch in- 
dise Corp., New York 22, N. 

Success Plastics Corp., 3 Nad 6, 
Ind. 

Technicraft Co., Boston 34, Mass. 

Thaleo, Los Angeles 22. Calif 

Thompson-Hayward Chemical Co., 
Kansas City 8, Mo. 

United Laboratories Co., Linden, N. J. 

United Sales Service, Los Angeles 35, 
Calif. 

Vitex Plastics, Inc., New York 3, N. Y 

von Opel, Georg, Corp., New York 5, 
N. Y. 

Wama Co., The, Baltimore 2, Md 

Western Solvents & Chemicals Co., 
Detroit 11, Mich. 

*Woloch, George, Co., Inc., 
Ii, N. Y. 


New York 


DISTRIBUTORS OF 
FOAMED PLASTICS AND 
FOAMING AGENTS 


Architectural Plastics Corp., Eugene, 
Ore. 
Allied Resin Products Corp., Boston 9, 


Mass. 
American : atex Products Corp., Haw- 
thorne, Calif. 
Chemicals International, Inc., 
25, Texas 
Crystal-X Corp., Lenni Mills, Pa 
*Dayco Corp., The, Dayton, Ohio 
Fabri-Kal Corp., Kalamazoo, Mich. 
® Indicates Advertiser 


Houston 





*Muehlstein, H., & Co., In 
Y. 


General Foam Corp., New York 31, 
N. Y. 

Gilbert Plastics & Supply Co., Balti- 
more 17, Md. 

Hall, C. P., Co., The, Akron 8, Ohio 

Industrial Plastic Supply Div., Indus- 
trial Safety Supply Co., Inc., W. 
Hartford 10, Conn. 

Kaufman Glass Co., Plastic Div., Wil- 
mington 99, Del. 

Kish DeLorme Eastern Resin Sales, 
Inc., Leonardo, N. J. 

Knight Fibe orglass & Chemicals, Inc., 
Chicago 18, Ill. 

Kreid! Chemico Physical Co., The, 
New York 21, N. Y. 

Modern Plastic & Glass ey 
port 5, Conn. 


Bridge- 


c., New York 
17, N. 

Naftone, Inc., New York 22, N. Y. 

Oppenheimer Corp., Buffalo 10, N. Y. 

Plastic Distributors of New England, 
Manchester, N. H. 

Plastic Engineering Co. of Tulsa, Tulsa, 
Okla. 

Plastic Scrap & Surplus Co., Newark, 
N 


Plastics by Chapman, Richmond, Calif. 

Ram Chemicals, Inc., Gardena, Calif. 

Thompson-Hayward Chemical Co., 
Kansas City 8, Mo. 

Union Carbide Plastics Co., Div. of 
Union Carbide Corp., Newark 12, 
N. 


United “Sale »s Service, Los Angeles 35, 
Calif. 


DISTRIBUTORS OF CHEMICALS 
AND ADDITIVES 


Aceto Chemical Co., Inc., Flushing, 
a 
Allied Resin Products Corp., Boston 9, 
Mass. 
American-British Chemical 
Inc., New York 16, N. Y. 
American Resin Corp., Chicago 13, IIl. 
Americhem, Inc., Akron 10, Ohio 
Amsco Solvents & Chemicals Co., Cin- 
cinnati 29, Ohio 
Architectural Plastics Corp., 
Ore. 
Berton Plastics, Inc., New York 3, N. Y. 
Buffalo Solvents & Chemicals Corp., 
Buffalo 7, N. Y. 
*Cadillac Plastic & Chemical Co., De- 
troit 3, Mich. 
Central Solvents & Chemicals Co., 
Chicago 12, Ill. 
Chemicals International, Inc., 
25, Texas 
Chemicals & Pigments Corp., Newton 
58, Mass. 
Crown Aerosol Products Co., 
3S N.Y. 
* Davies Nitrate Co., Inc., New York, N. Y 
*Dytex Chemical Co. Providence, R. I. 
Electronic Components Div., Telecom- 
puting Corp., Van Nuys, Calif. 
Erie Plastics Co., Inc., Erie, Pa. 
Franklin Fibre-Lamitex Corp., Wil- 
mington 99, Del. 
Gilbert Plastics & Supply Co., Balti- 
more 17, Md. 
ar Lakes Solvents, Inc., Chicago 47, 
Ill. 
Hall, C. P., Co., The, Akron 8, Ohio 
*Harwick Standard Chemical Co., Akron 
5. Ohio 


Supplies, 


Eugene, 


Houston 


Hollis 


Hoosier Solvents & Chemicals Corp., 


Indianapolis 22, Ind. 


Houdry Process Corp., Philadelphia 2, 


Pa. 


*Kassel Export Co., 


*McKesson & Robbins, Inc., 
N. 


DISTRIBUTORS 


Industrial Plastic Supply Div., Indus- 
trial Safety Supply Co., Inc., W. 
Hartford 10, Conn. 

—— Eastern Co., New York 
l Y 


Englewood, N. J. 

Kaufman Glass Co.. Plastic Div., Wil- 
mington 99, Del. 

Kish DeLorme ann Resin Sales, 
Inc., Leonardo, N. J. 

Knight Fiberglass & Chemicals, Inc., 
Chicago 18, Ill. 


*Krieger Color & Chemical Co., Inc., 


Hollywood 38, Calif. 
Chemical 
Dept., New York 17, Y. 
Modeon” Plastics & Glass Co., Bridge- 
port 5, Conn. 


*Muchistein, H., & Co., Inc., New York, 


N. Y. 
Naftone, Inc., New York 22, N. Y. 
Neville Chemical Co., Pittsburgh, Pa. 


*Omni Products Corp., New York 16, 


N. - 
Osborn, C. J., Co., Linden, N. J. 
Pioneer Lacquer Corp. *. Cherry Valley, 
Mass. 
Plastic Engineering Co. of Tulsa, Tulsa, 


Okla. 
*Plastic Molders Supply Co., Inc., Fan- 


wood, N. 
Plastics by Chapman, Richmond, Calif. 
Ram Chemicals, Inc., Gardena, Calif. 
Reed Plastics Corp., Worcester 8, Mass. 
Riverdale Plastics & Chemical Corp., 
Culver City, Calif. 
Sanitized Sales Co. of America, Inc., 
New York 16, N. Y. 
Smith Chemical & Color Co., Inc., 
Brooklyn 1, N. Y. 

South American Minerals & Merchan- 
dise Corp., New York 22, N. Y. 
Southern Solvents & Chemicals Corp., 

New Orleans 21, 
Superior Materials, Inc., 
N. Y. 
be N., Sons, Inc., New York 


; 


New York 6, 


Thompson-Hayward Chemical Co., 
Kansas City 8, Mo. 
United Sales Service, Los Angeles 35 
Calif. 
United Ultramarine & Chemical Co., 
Inc., New York 6, N. Y 
Western Solvents & Chemicals Co., 
Detroit 11, Mich. 
* Whittaker, Cl: ark & Daniels, Inc., New 
York 7, N. Y 
Wilmod eR Co., Ltd., Toronto 
18, Ontario, Canada 
Wolverine Solvents & Chemicals Co., 
Grand Rapids 8, Mich. 


DISTRIBUTORS OF FILM, 
SHEETING, AND SHAPES 


A & B Plastics, Div. of Plastic Supply 
Corp., Seattle 9, Wash. 

Airmate Co., Toledo 13, Ohio 

Allied Plastics Supply Corp., New York 
38, N. Y. 

Almac _ Plastics, Inc., New York 12, 

American Durafilm Co., Inc 
Lower Falls, Mass. 

American Pyroxylin Corp., Kearny, 


, Newton 


N. 3, 
Amplast, Inc., New York 51, N. Y. 
Amplex Mfg. Co., Philadelphia 36, Pa. 


Architectural Plastics Corp., Eugene, 
Ore. 

Argo Plastic Products Co., Cleveland 
13, Ohio 

Aristocrat Plastics, Inc., Newark 3, 
N, 
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DISTRIBUTORS 


*Auburn Plastic Engineering, Chicago 
Austin Industries, Inc., Marlboro, Mass. 
*Barron, J. E., Plastics, Inc., Cincinnati 
2, Ohio 
Bel-Art Products, Pequannock, N. J. 
Berton Plastics, Inc., New York 3, 
N. Y 


Blank, Arthur, & Co., Inc., Boston 15, 
Mass. 

Blossom Mfg. Co., Inc., Brooklyn 23, 

Brandywine Fibre Products Co., Wil- 
mington, Del. 

Byers, A. M., Co., Pittsburgh 22, Pa. 

*Cadillac Plastic & Chemical Co., De- 

troit 3, Mich. 

*Carroll, J. B., Co., Chicago 12, Ill 
Chambers, S. L., Associates, New York 

36, N. Y. 
*Colonial Kolonite Co., Chicago 47, Il. 
*Commercial Plastics & Supply Corp., 
New York 12, N. Y 
Consolidated Plastics & Mfg. Co., Chi- 
cago 10, Til. 
Crystal Industries, Inc., 
N. Y. 
Crystal-X Corp., Lenni Mills, Pa. 
Curbell, Inc., Buffalo 7, N. Y. 
* Dayco Corp., The, Dayton, Ohio 
Denver Plastics, Inc., Golden, Colo. 
Dumais, Joseph F., Co., Fall River, 
Mass. 

Dura Plastics of New York, Inc., New 
York 16, N. Y. 

Dura-Lee Corp., Kansas City, Kan. 

Efka Plastic Corp., Hoboken, N. J. 

Eiler Equipment Co., Minneapolis 15, 
Minn. 

Electro Plastics Corp., Dallas 7, Texas 

Electro-Chemical Products Corp., 
Cleveland 10, Ohio 

Elmer Plastic Fabrics Corp., 
58, N. Y. 

*Engineered Plastics, Inc., 


New York 6, 


Flushing 
Gibsonville, 


Erie Plastics Co., Inc., Erie, Pa. 

Evans-Zeier Plastic Co., Madison 4, 
Wis. 

Fabri-Kal Corp., Kalamazoo, Mich. 

Franklin Fibre-Lamitex Corp., Wil- 
mington 99, Del. 

*Frielich Brothers Corp., New York 12, 

N. Y. 


General Foam Corp., New York 31, 

General Machine & Tool Works, 
Walled Lake, Mich. 

Gilbert Plastics & Supply Co., Balti- 
more 17, Md. ; 

Harva Co., Inc., The, Schoharie, N. Y. 

Hastings Plastics, Inc., Santa Monica, 
Calif. 

Helmac Plastics, Inc., 
Fla. 

Henriques, J. B., Inc. 
N. Y. 


Pinellas Park, 

, New York 21, 

Hermes Plastics, Inc., New York 14, 
N. Y 


Industrial Plastic Coating Corp., Clif- 
ton, N. J. 

Industrial Plastic Fabricators, Norwood, 
Mass. 

Industrial Plastic Supply Div., Indus- 
trial Safety Supply Co., Inc., W. 
Hartford 10, Conn. 

Industrial Plastics & Equipment Co., 
Orange, N. J. 

Insulating Fabricators of New England, 
Inc., Watertown 72, Mass. 

Jaco Products Co., Cleveland 14, Ohio 





* Indicates Advertiser 
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*Kingsbacher Murphy Co., 


*Kleinewefers, Joh., 


*Muehlstein, H., & Co., 
N. Y 


*Jacobs, H. G., Mfg. Co., Inc., Paterson 


Jacobson, S. 1., Mfg. Co., Chicago, Ill. 

Kaufman Glass Co., Plastic Div., Wil- 
mington 99, Del. 

Los Angeles 

45, Calif. 


Séhne, Krefeld, 


West Germany 
Laminated Sheet Products Corp., Nor- 
wood, Mass 


Livingstone Coating Corp., Charlotte 8, 
N. C 


Long, Thomas J., Inc., Carle Place, 


Lorraine Plastic Industries, Robbins- 
ville, N. J 

Lustra-Cite Industries, Inc., Brooklyn 
ll, N. Y 


Malco Plastics, Inc., Baltimore 15, Md. 


*Merchandise Presentation, Inc., New 


York 35, N.Y. 
Midland Plastics, Inc., 
Wis. 
Milmar Plastics, Inc., Hagerstown, Md. 
Mitchell Plastics, Inc., Pittsburgh 12, 
Pa. 
Modern Plastics, Miami 42, Fla. 
_Modern Plastics & Glass Co., Bridge- 
port 5, Conn 


Milwaukee 2, 


Inc., New York, 


Naftone, Inc., New York 22, N. Y. 

*Nichimen Co., Inc., New York, N. Y. 
Norman Plastics, Inc., New York . 3, 
N. ¥ 

Northwest Plastics Industries, Inc., 
Seattle 22, Wash. 

*Omni Products Corp., New York 16, 
N. Y. 

P-V-A Industries, New York 18, N. Y. 

Parisian Novelty Co., Chicago 9, II. 

Pl ist-Ad Mfg. Co.. South Bend, Ind. 

Plastic Center, Rochester 4, N. Y. 

Plastic Distributors of New England, 
Manchester, N. H 

Plastic Engineering Co. of Tulsa, Tulsa, 
Okla. 

Plastic Engineering 
Fort Worth, Texas 

Plastic Fabricants, Div. of The Wood- 
man Co., Inc., Decatur, Ga. 

Plastic Industries, Inc., Athens, Tenn. 

Plastic Scrap & Surplus Co., Newark, 
N 


& Sales Corp., 


*Plastic Stamping Corp., Chicago 47, 
Il. 


Plastic Suppliers, Blackwood, N. J. 
Plastic Suppliers & Manufacturers, Ba- 
ton Rouge, La. 
Plastic-Craft Products 
Nyack, N. Y. 
Plasticles Corp., Detroit 27, Mich. 
Plastics by Chapman, Richmond, Calif. 
Plastics Center of Texas, Inc., San An- 
tonio 4, Texas 
Plastics, Inc., St. Paul 5, Minn. 
Plasti-Vue, Whitestone 57, N. Y. 
Polvmer Corp. of Pa., The, Reading, 
Pa. 
Portz Plastics & Fibre Co.., 
3, Wis. 
Poser, J., 


Corp., West 


Milwaukee 
& Co., Inc., New York 1, 


Printon Corp., New York 10, N. Y. 
Raven Industries, Inc., Sioux Falls, 


Raw Commodities, Inc., Brooklyn 32, 
T , 


Rayll Plastics Co., Brooklyn 6, N. Y. 
Regal Plastic Supply Co., Shreveport, 
La 


*Robeco Chemicals, Inc., New York 10, 
NW, Y¥. 


(For complete addresses, see Alphabetical Index, p. 1323) 





Rotobond, Inc., Bound Brook, N. J. 
Ryeson, Jos. T., & Son, Inc., Chicago, 
I J 


Seattle Plastic Laminators, Seattle 8 
Wash. : 

Singleton & Mack, Inc., 
Ohio 

Sommers Plastic Products Co.3 
Rutherford, N. J. cam 

Strauss, H. B., Corp., 


Success Plastics Corp., 


Akron 13, 


Bronx 59, N. ¥, 
Indianapolis 6, 


Ind. 
Teitelbaum, N., Sons, Inc., New York 
51, N. ¥ 


*Transilwrap Co., Chicago 40, Ill. 
Transplastics Fabricating Co., Boston 
15, Mass 
Tylene Plastics, Inc., 
Ind 
United Sales Service, Los Angeles 35 
Calif. 
Universal Plastics Co., Seattle 9, Wash. 
Van Cleef & Co., Inc., Branford, Conn. 
Velveray Corp., New York 1, N. Y, 
Vitex Plastics, Inc., New York 3, N, ¥. 
von Opel, Georg, Corp., New York 5, 
fi 
Weiss & Klau, New York 13, N. Y, 
Western Snecialty Mfg. Corp., Chey- 
enne, Wyo. 


Michigan City, 


DISTRIBUTORS OF FABRICS, 
PAPERS, FILLERS, AND 
REINFORCEMENTS 


Allied Plastics Supply Corp., New York 
38, N. Y. 

Allied Resin Products Corp., Boston 9, 
Mass. 

American Durafilm Co., Inc., 
Lower Falls, Mass. 

American Reinforced Plastics Co., Las 
Angeles 27, Calif. 

Americhem, Inc., Akron 10, Ohio 

Architectural Plastics Corp., Eugene, 


Newton 


Ore. 
Berkshire Chemicals, Inc., New York 
17, N. Y 


Berton Plastics, Inc., New York 3, N. Y. 

Chemical Development Corp., Danvers, 
Mass 

Chemicals & Pigments Corp., Newton 
58, Mass 

Cordo Molding Products, Inc., New 
York 17, N. Y 

Crystal Industries, Inc., New York 6 


Crystal-X Corp., Lenni Mills, Pa. 
Doggett, Stanley, Inc., New York 13, 
N.Y 


*Dytex Chemical Co., Providence 3, 


R. IL. 
Elmer Plastic Fabrics Corp., Flushing 
58, N. Y. 


Erie Plastics Co., Inc., Erie, Pa. 
Franklin Fibre-Lamitex Corp., Wik 
mington 99, Del. 

*Frielich Brothers Corp., New York 12, 
General Machine & ‘Tool Works, 
Walled Lake, Mich. 

Gilbert Plastics & Supply Co., Balti 
more 17, Md. 

Great Lakes Solvents, Inc., Chicago 47, 


Griffin, Campbell, Hayes, Walsh, Ine, 
New York 10, N. Y 

Herculite Protective Fabrics, Newatk 
7, N. J. 

Industrial Plastics & Equipment Co, 
Orange, N. J. 

Kaufman Glass Co., Plastic Div., Wik 
mington 99, Del. 














Kish DeLorme Eastern Resin Sales, 
Inc,, Leonardo ] 

Kni ht Fiber tlass & Che micals, Inc.. 
Chicago 15, Ill 

Landers Corp., T1 

Landers-Segal Color Co., 
N, Y. 

Leon Chemical Industries, Inc., War- 
ren, Mich 

Mineralite Sales Corp., 

Norman Plastics, Inc 
N. Y. 

our Prodt 

A 


ie, Toledo 1, Ohio 
Brooklyn 31, 


Mineola, N. Y. 
New York 3, 

icts Corp., New York 16, 

Oppenticine Corp., Buffalo 10, N. Y. 

Osborn, C. J., Co., Linden, N. J 

Plastic Engineering Co. of Tulsa, Tulsa, 
Okla. 

Plastics, Inc., St. Paul 5, Minn 

Pluess-Staufer go American), Inc., 
New York 5 

Portz Plastics & vies Co., 
3, Wis. 

Printon Corp., New York 10, N. Y 

Regal Plastic Supply Co., Shreveport, 
La. 

Singleton & Mack, Inc 
Ohio 

Smith Chemical & Color Co., Inc., 
Brooklyn 1, N. Y 

Sommers Plastic Products Co., East 
Rutherford, N. | 

Strauss, H. B., Corp., 

Success Plastics Corp., 
Ind. 

Superior Materials, Inc., New 
N. Y. 


Milwaukee 


Akron 13, 


Bronx 59, N. Y. 


Indianapolis 6, 
y ork 6, 


Thalco, Los Angeles 22, Calif 
Thompson-Hayward Chemical Co., 
Kansas City 8, Mo. 
Tylene Plastics, Inc., Michigan City, 
Ind. 
United Sales 
alif. 
go States Gypsum Co., 
I 


Service Los Angeles 5, 
Chicago 6, 


United Ultramarine & Chemical Co., 
Inc., New York 6, N. Y. 
von Opel, Georg, Corp., New 
N. Y. 

Waener, Charles A., Co., Inc., Phila- 
delphia 40, Pa. 

Wilmod Machinery Co., Ltd., 
18, Ontario, Canada 


York 5. 


Toronto 


DISTRIBUTORS OF LAMINATES 
AND REINFORCED PLASTICS 
Allied Plastics Supply Corp., New York 
38, N. Y 
Architectural Plastics Corp., 
Ore. 
Brandywine Fibre 
mington, Del 
*®Cadillac Plastic & Chemical Co., De- 
troit 3, Mich. 
Chemicals International, Inc., 
95, Tex is 
*Colonial Kolonite Co., 
*Commercial | "4 
New York 12, N 
Cordo Molding 
York 17, N. ¥. 
Curbell, Inc., Buffalo 7, N. Y. 
*Dayco Corp., The, Dayton, Ohio 
Delta Plastics Co., Bellmawr, N. J. 
Eiler Equipment Co., 
Minn. 
*®Engineered Plastics, Inc., 
i. 


Eugene, 


Products Co., Wil- 


Houston 


Chicago 47, Ill 





tind'-ates Advertiser 


* Acme 


istics & Supply Corp., 
} 


Products, Inc., New 


Minneapolis 15, *Brosites Machine Co., Inc., 


Gibsonville 
ibsonville, *Callanan Co., 


General Machine & Tool 
Walled Lake, Mich. 

Gilbert Plastics & Supply Co., Balti- 
more 17, Md. 

Harva Co., Inc., The, Schoharie, N. Y. 

Hermes Plastics, Inc., New York 14, 
N. Y 


Works, 


Industrial Plastic Supply Div., Indus- 
trial Safety Supply Co., Inc., W. 
Hartford 10, Conn. 

Industrial Plastics & Equipment Co., 
Orange, N. J. 

Insulating Fabricz ators of New England, 
Inc., Watertown 72, Mass. 

Jaco Products Co., Cleveland 14, Ohio 

Kaufman Glass Co., Plastic Div., Wil- 
mington 99, Del. 

Kish DeLorme Eastern Resin Sales, 
Inc., Leonardo, N. J. 

Knight Fiberglass & Chemicals, Inc., 
Chicago 18, Ill. 

Laminated Sheet Products Corp., Nor- 
wood, Mass. 


Long, Thomas J., Inc., Carle Place, 
ek 

*Mico Instrument Co., Cambridge 38, 
Mass. 

a ge Plastics, Inc., Milwaukee 2, 
Vis. 


Milmar Plastics, Inc., Hagerstown, Md. 

Mitchell Plastics, Inc., Pittsburgh 12, 
Pa. 

Modern Plastics, Miami 42, Fla. 

Modern Plastics & Glass Co., Bridge- 
port 5, Conn 

New Plastic Corp., Los Angeles 38, 
Calif 

Penn vite & Specialty Co., Inc., 
Philadelphia 34, Pa 

Plastic Dist ributors of New England, 
Manchester, N. H. 

Plastic Engineering & Sales Corp., 
Fort Worth, Texas 

Plastic-Craft Products Corp., W. Nyack, 
N. Y. 

Plastics Center of Texas, Inc., 
tonio 4, Texas 

Portz Plastics & Fibre Co., 
3. Wis. 

Ryerson, Jos. T., & Son, Inc., 
Tl 

Teitelbaum, N., Sons, Inc., New York 
aL wk 

Thombert, Inc., Newton, Iowa 

ws Sales Se rvice, Los Angeles 35, 

lif 

Vitex Plastics, Inc., New York 3, N. Y. 

von Opel. Georg. Corp., New York §, 
N. Y 


San An- 
Milwaukee 


Chicago, 


DISTRIBUTORS OF MACHINERY 
AND EQUIPMENT 


Aaron Machinery Co., New York 12, 
N. Y 


M oa: & Mfg. Co., Inc., 
Yonke TS, 

Allied Resin Pooled 2 Corp., 
Mass. 

Alpine 
Mass. 

Amplex Mfg. Co., Philadelphia 30, Pa. 

Austin Industries, Inc., Marlboro, Mass. 

Barclav Industries Inc., New York, 
N. Y 

Baumann, Franz, & Co., 
Switzerland 

Bonwitt, Eric, 


Boston 9, 


American Corp., Saxonville, 


Zurich 1, 


Chicago 5, Ill. 

New York 
7, N. 

Caig C osmopolits un, New York 17, N. Y. 

J. A., Chicago 6, in 

Cerro de Pasco Sales C Orp., New York 
99. N. 


*Covema s.r.l., 


*Fernholtz Machinery Co., 


os Bros. & Lane, Inc., 
I 


*Hale & Kullgren, Inc., 


*Hochman Plastics 


DISTRIBUTORS 


Cosa Corp., New York 17, N. Y. 

Milan, Italy 

Crystal-X Corp., Lenni Mills, Pa. 

Danson, Barnett J., & Associates, Ltd., 
Toronto 12, Ont., Canada 


*Dayco Corp., The, Dayton, Ohio 


Electric Trading Co., New York 13, 
N. ¥ 


Electro-Tech Equipment Co., New 
York 13, Y. 

Factory cic Inc., Milwaukee 12, 
Nis. 


Los Angeles 
46, Calif. 


*First Machinery Corp., Brooklyn 15, 
N. Y. 


Chicago 7, 


Gardner Laboratory, Inc., Bethesda 14, 


Md. 
General Foam Corp., New York 31, 
N.Y 


Akron, Ohio 
Akron 8, Ohio 
Machinery Corp., 


Hall, C. P., Co., The, 


Newark 2, N. J. 
Industrial Plastic 
wood, Mass. 
Industrial Plastic Supply Div., Indus- 
trial Safety Supply Co., Inc., W. 
Hartford 10, Conn. 
Industrial Plastics, Ltd., 
England 
Industrico, Inc., New York 16, N. Y. 


International Eastern Co., New York 1, 
N. Y 


Fabricators, Nor- 


London W.1, 


International Vulcanizing Corp., Bos- 
ton 15, Mass. 


*Johnson Machinery Co., Elizabeth, 
Kautex-U, S. Sales Co., Inc., Flushing 
54, N. Y. 


Kleen-Stik Products, Inc., Chicago 31, 


*Krieger Color & Chemical Co., Inc., 


Hollywood 38, Calif. 

Laramy Products Co., Hingham, Mass. 
Leedpak, Inc., New York 1, N. Y. 
*Lester Engineering Co., Cleveland 13, 

Ohio 
MacMillan Hydraulic 
Corp., Skokie, Til. 
Malco Plastics, Inc., 


Engineering 


Baltimere 15, Md. 


er Companies, Livingston, 

Mercury Molding Machinery, Inc., 
Yonkers, 

Miag NosthAserica, Inc., Minneapolis 
4, Minn. 

*Mico Instrument Co., Cambridge 38, 
Mass. 


*Mobay Chemical Co., Pittsburgh 5, Pa. 
Moldex Co., Yonkers, N. Y. 
te Products Corp., New York 16, 
Yy 


Pace Co., F. C., Grand Rapids, Mich. 

Patron Transmission Co., Inc., New 
York 13, Y 

ae Machinery Exchange, Boonton. 


Plastic Molders Engineering Co., Chi- 

cago 2, Ill. 
* Plastic Molders Supply Co., Inc., Fan- 

wood, N. J. 

Plastic Suppliers 
Rouge, La. 
Poser, y” & Co., Inc., 
N. 


and Mfrs., Baton 

New York I, 

ps SS Co., ., The, Garden City, 
N. Y. 


Rapp Sha Trade Corp., New York 
6, 


Ringler-Dorin, Inc., New York 16, N. Y. 


















































DISTRIBUTORS 


oe say David H., New York 13, 


Rubber & Plastic Machinery Co., Fall 
River 1, Mass. 

Ryesson, Jos. T., & Son, Inc., Chicago, 
Il. 


*Seelye Craftsmen, Minneapolis 13, 
inn. 
*Specialty Products Co., Jersey City 2, 
N 


*Standard Tool Co., Leominster, Mass. 
Stein Equipment Co., Brooklyn 15, 
N. Y 


Superior Materials, Inc., New York 6, 
N. Y 


*Swift, M., & Sons, Inc., Hartford 1, 
Conn. 

Symons, Ralph B., Associates, Inc., 
Tiverton, R. I. 

Technical Product Co., New York 17, 
N. Y 


United Laboratories Co., Linden, N. J. 

United Sales Service, Los Angeles 35, 
Calif. 

West Coast Plastics Distributors, Inc., 
Culver City, Calif. 

Wilmod Machinery Co., Ltd., Toronto 
18, Ontario, Canada 

Wye Industries, Boston 27, Mass. 


DISTRIBUTORS OF INSTRUMENTS 


*Acme Machinery & Mfg. Co., Inc., 
Yonkers, N. Y. 
Atkins Technical, Inc., Cleveland 13, 
Ohio 
Caig Cosmopolitan, New York 17, N. Y. 
Electro-Tech Equipment Co.,: New 
York 13, N. Y. 
Epic, Inc., New York 38, N. Y. 
Cae Laboratory, Inc., Bethesda .14, 
Md. 
Hall, C. P., Co., The, Akron 8, Ohio 
Hudson Automatic Machine & Tool 
Co., Union City, N. J. 
*Injection Control Corp., Birmingham, 
Mich. 
Plaster Supply House, Chicago 90, III. 
*Rainville Co., Inc., The, Garden City, 
N. Y. 


Rapp Foreign Trade Corp., New York 
Ate 


Universal Plastics Co., Seattle 9, Wash. 


DISTRIBUTORS OF MACHINE 
TOOLS 


Aaron Machinery Co., New York 12, 
N. Y 


Cosa Corp., New York 17, N. Y- 
Deakin, J. Arthur, Inc., Caldwell, N. J. 
DoAll Co., The, Des Plaines, Il. 
*Hochman Plastics Machinery Corp., 
Newark 2, N. J. 


*& Indicates Advertiser 


Hudson Automatic Machine & Tool 
Co., Union City, N. J. 
*Kleinewefers, Joh. Sohne, Krefeld, 
West Germany 
Moldex Co., Yonkers, N. Y. 
Ryerson, Jos. T., & Son, Inc., Chicago, 
I 


Sherman Rubber Co., Div. of Botwinik 
Bros. of Mass., Inc., Worcester, Mass. 
tase y Machinery Co., Inc., Manlius, 


United Sales Serv ice, Los Angeles 35, 
Calif. 


DISTRIBUTORS OF SUPPLIES 
re Gould Co., Inc., Oceanside, 
Alea Plastics Supply Corp., New York 
N. 


Allied Resi »sin Products Corp., Boston 9, 
Mass. 

Amplex Mfg. Co., Philadelphia 30, Pa. 

Barclay Industries Inc., New York, 
N. Y. 

Barker-Davis Machine Co., Inc., Leom- 

inster, Mass. 

Bennett, Richard C., Mfg. Co., Lacey- 

ville, Pa. 

Berton Plastics, Inc., New York 3, N. Y. 

Brandywine Fibre Products Co., Wil- 

mington, Del. 
*Cadillac Plastic & Chemical Co., De- 
troit 3, Mich. 

Caig Cosmopolitan, New York 17, N. Y. 
*Callanan Co., J. A., Chicago 6, Ill. 
*Colonial Kolonite Co., Chicago 47, Ill. 

Crown Aerosol Products Co., Hollis 23, 

ee 


Danson, Barnett J., & Associates, Ltd., 
Toronto 12, Ont., Canada 
* Dayco Corp., The, Dayton, Ohio 
Denver Plastics, Inc., Golden, Colo. 
*Dytex Chemical Co., Providence 3, 
R. I 


Eisler Engineering Co., Inc., Newark 
T 


Electro-Chemical Products Corp., 
Cleveland 10, Ohio 

Factory Supplies, Inc., Milwaukee 12, 
Vis. 

Franklin Fibre-Lamitex Corp., Wil- 
mington 99, Del. 

Bros. & Lane, Inc., Chicago 7, 
I 


Gerin Mfg. Co., Inc., Newark 7, N. J. 

Gilbert Plastics & Supply Co., Balti- 
more 17, Md. 

mee R. W., Inc., New York 38, 


Great Lakes Solvents, Inc., Chicago 
47, Ill. 

Hall, C. P., Co., The, Akron 8, Ohio 

Hart, William A., & Associates, Chi- 
cago 41, Ill. 

* Harwick Standard Chemical Co., Akron 
5, Ohio 

Hewitt, Cc. B., & Bros., Inc., New York 


13 i 
*Hochman Plastics Shy arene Corp., 
Newark 2, N. 


(For complete addresses, see Alphabetical Index, p. 1323) 





Industrial Marking Equipencet Co 
Inc., Brooklyn 8, b. 

Industrial Plastic Su ont Div., Indus- 
trial Safety Supply Co., Inc., WwW. 
Hartford 10, Came 

* Injection Control Corp., Birmingham, 
Mich. 

International Eastern Co., New York 

Y. 


*Judelshon, Oscar L, Inc., New York 12, 


N. 

Kael. Export Co., Englewood, N, J. 
Kaufman Glass Co., Plastic Div., Wil- 
mington 99, Del. 

* Kleinewefers, Joh., Séhne, Krefeld, West 
Germany 

Knight Fiberglass & Chemicals, Ine., 
Chicago 18, Ill. 

Laramy Products Co., Hingham, Mass. 

Leon Chemical Industries, Inc., War- 
ren, Mich. 

*McKesson & Robbins, iit Chemical 
Dept., New York 17, = 

*Merchandise Presents aan Inc., New 
York 35, N. Y. 

——— ae nt Co., Cambridge 38, 

Midland Plastics, Inc., Milwaukee 2, 
Wis. 

Mobil Oil Co., A Div. of Socony i 
Oil Co., Inc., New York 17, N. 

Modern Plastics & Glass Co., Bridge- 
port 5, Conn. 

*NRC Equipment Corp., Newton 61, 
Mass. 

Naftone, Inc., New York 22, N. Y, 

*Omni Products Corp., New York 16, 
N. Y. 


Patron Transmission Co., Inc., New 
York 13, N. Y. 
Pe ne Laboratories, Inc., Newtown, 


Plaster Supply House, Chicago 90, Ill. 
* Plastic Molde ° Supply Co., Inc., Fan- 
wood, N 
Plastic ae and Mfrs., Baton 
Rouge, La. 
Plastics Center of Texas, Inc., San An- 
tonio 4, Texas 


— Co., Inc., The, Garden City, 
N. 


Ram Ce »micals, Inc., Gardena, Calif, 
Sandstrom, J. G., Grinding Wheel Co., 
Springfield 4, Mass. 
Sommer & Maca Glass Machinery Co., 
Chicago 50, Iil. 
*Standard Tool Co., Leominster, Mass. 
Soup ey Co., Inc., Manlius, 


Teitelbaum, N., Sons, Inc., New York 
S51, N. Y. 
*Thoreson-McCosh, Inc., Detroit 19, 
Mich. 
Trimpe, L. H., Co., The, Los Angeles 
32, Calif. 
United Sales Service, Los Angeles 35, 
Calif. 
Universal Plastics Co., Seattle 9, Wash. 
* Whittaker, Clark & Daniels, Inc., New 
York 7, N. Y. 
Wilmod Machinery Co., Ltd., Toronto 
18, Ontario, Canada 








Converters and Processors 


The following personnel and equipment directories are desi to be as 
complete as possible on the basis of available information submitted by the 
companies themselves. Listings are alphabetical and geographical, by state, 





CUSTOM MOLDERS AND EXTRUDERS 


C—Compression; E—Extrusion; |—Injection; T—Transfer; CM—Cold Molding 











Extrusion Machines: 1 Pres., Sls. Mgr.—Martin Usab 
ALABAMA Injection Machines: 2—2% oz Vice Pres., Pur. Agt.—R. C. Wilcox 
ane. = 
ice Pres.—L. E, Miller ‘ : 
Alabaster Plastics Corp., Alabaster (I) Sls. Mgr.—A. A. Miller *Fortin Plastics, Inc., Van Nuys (C, T) 
Injection Machines: 2—4 oz.; 1-8 oz.; 1— Pur. Agt.—R. E. Heacock Compression Presses: — * 
12 oz.; 1-— za or a ey “ ‘Toguetes Teemees 5-2 Se 
Vice Pres., Sls. gr.. Pur. Agt.—Thomas res. ter H. Fortin - 
mM. Pearce *Almac Mfg. Co., El Monte (I, T) Sls. Mgr.—B. W. Fishel 
Injection Machines: 2—16 oz.; 1-12 oz.; Works Manager—S. A. Wright 
1—4 oz Chief Eng.—H. A. Jones 
*Decatur Plastic, Inc. Decatur (I) Transfer, Presses: 1—300 ton; 2—150 ton; 

. ; 4 3- t . » : 
eta ie wo luz, 1-10 enn Partners: “Herbert M. Langton, Alex J. Gaylord Plastics, Inc., Santa Muniee ‘“ 
1-16 to 20 oz. # — J ’ 
Pres., Sis. Mgr. Pur. Agt.—M. E. Hickson Compression Presses: 6-from 10 ton to 
Vice Pres.—W. J. Williams Automatic Plastic Molding Co., Berkeley Transfer Presses: 6— om 2 ae to 25 ton 

Be iyen, Sis. Mgr.—G. 
Compression Presses: 8—85 ton to 200 ton Vice Pres., Pur. Agt.— via P. “Grimberg 
ARIZONA cadens aipeniaes: 3—4 oz. to 6 oz.; 2— 
Transfer Presses’ 2 *General Plastics Corp., Los Angeles (C) 
J Pres.—Forrest Engelhart Compression Presses: rr ton; 40 ton; 
*Royal Mig. Co., Inc., Prescott (1D Vice Pres., Sls. Mgr.—A. J. Carlson 1—100 ton; 2— 250 
Injection Machines: 2—2% oz.; 11—3%_oz.; Pur. Agt.—R. S. Wallace Pres.—Fausto M. Ricci © 
1—4 oz.; 3—4% oz.; 1—5 oz.; 3-8 oz. Vice Pres.— K ud sley 
Pres., Sls. Mgr.—C. C. Coates a y . Sales Mgr.—Herbert H. a warz 
Vice Pres.—H. L. Berman Calresin Co., Div. of Knudsen 
eee. A Mayes Creamery, Los Angeles (C)  *Gibbs Mfg., Berkeley (C, 
Compression Presses: 10 to 100 ton Co oe Peesnee: 40-~80: tie to 280 ten 
gon Maryan Beale Injection Machines: 2—4 oz. to 6 oz.; 1-12 of. 
CALIFORNIA Pur. Agt.—Fred Gregoire me ag Allacher 
ie o> ir ees 
-_ acher 
*aaRBee Plastic Co., Inglewood tt) Chemtrol, Santa Ana che (1) 
Injection Machines: 13—2 oz. to 80 oz. _ > meng dt gag. - 4 al 
res.—R. B. Gutsch ice ma ven. a coe ; - a Jet Specialties Co., Los Angeles (E, I) 
Plant Supt.—Eugene Gabelhouse pa.. New wor eee opment—john Hawley Extrusion Machines: 8-114” to 4%” 
Chief Engineer—John G. Sprung ur. Agt.—Wi ittmer 


Injection Machines: 5—2 - to 16 oz. 
Vice Pree’ & Sis. Mgr Gerald i, Joh 
. *Chemtron Fiber Glass Co., El Monte i Sue ~ ra eo. 
Aerojet-General Corp., Structural Plastics (CM) Vice —— & Pur. ot ~Malcolm S. Hay 
Div., Azusa (C) 


Personnel: see p. 1287 
Compression Presses: 1-20 ton; 1—35 ton; 
1 


—45 ton; 2—50 ton; 1—200 ton; 2— Kennerley-Spratling, Inc., Berkeley 
240 ton; 1—680 ton; 1—1000 ton; 1— Couroc of Monterey, Monterey (C, I, T) 
800 ton " Compression Presses: 2—90 ton; 1-150 ton; Compression and Transfer Presses: 50 ton to 
Pres.—D. A. Kimball 1—200 ton; 2—300 ton on 
Div. Mgr.—E. L. Rucks | / Pres.—Guthrie Courvoisier Injection Machines: 1 oz. to 16 oz. 
Co. Mgr., Customer Relations—W. L. Gore Secy., Treas.—Walter T. Johnson Prec.-Fred 1. Kennerley 
Div, wen Customer Relations—jJ. F. Vice Pres.—J. H. Murp 
eschier : Vice Pres., Secy. ee N. Spratling 
Pur. Agt.—F. Henion Crest Molded Products, Inc., Arcadia 
(C, T) ° 
Kerr Industries, N. Hollywood (E) 
*Airconductors, Gardena (CM) com 0 ton, 2-100. ton; woanees 3 — Bm. Extrusion Machines: 8—1%" to 3%” 
ersonnel: see p. 1285 200 ton; 2—300 ton; 2—350 ton Pres.—Douglas sa Winslow 
Pres.—Charles Martins Vice Pres.-M. Morrow 
Vice Pres.—Stephen Civerolo Vice Pres., Sls.—Harry H. Wenk 
*All-Power Mfg. Co., Montebello __(I) qe. SS, eee B, Mee 
Injection Machines: 1—12 oz.; 1-16 o02z.; oe ee een Kimball Mfg. Corp., San Rafael (C) 
“ag % Danielson k , 4 Compuessiog Foowmay: | tm * bag to, 359 
eee . 2 : ton. x aten to 3° x 6’ platen 
Vice Pres.. Gen. Mar.—S. R. Alge: Delkay Plastics Corp., Gardena 18) . P Rs P 
Sis. Mgr_R. W. Secciiam _ Injection Machines: 10-4 oz. to 32 oz. Sis. Mgr.—William R. Kim- 
Pres., Gen. Mgr.—Ed Favre Vice Pres.. Pur. Agt.~G. R. Mall 
Vice Pres., Plant Supt. on g Roper ice Fres., Pur. Agt.—G. R. Mallory 
i, - . : Secy.. Asst. Gen. Mar.— Sls. Mgr. (Proprietary)—Jack Lang 
Alladin Plastics, Inc., Gardena (I) Treas... Prod. Control— sg BFS T Roper 
Injection Machines: 15: 1—3 oz.; 3—8 oz.; s . 
pete 0z.; 3~16 oz.; 4—28 oz.; 1—100 oz. Kraloy Plastic Pipe Co., Inc., Santa Ana 
Sam Avedon *Dumont Corp., San Rafael (C) (E 
Vice Pres., Sls. Mgr.—Harvey Avedon 7 p., oy : 94%". 294%". 1. 
Pur. Agt.—Robert Wuchner Comqpenies Fuenenes 2-25 ton; 2—200 ton; Extra, agp ines: 3-2%"; 3-3%"; 1 
Pres.—R. M Daiss w. a Pres.—Victor si; Hay yee i W. Joh 
Vice Pres., Sls. r.— B. Layton, Jr. ice Pres., Sls, -—Russe . Johnsen 
*Allied Engineering & —— , Carls Pur. Agt.—I. hen. 4 J Pur. Agt.—Beverly Priess 
Alameda E, I) 


Compression Presses: 9—50 to 200 ad 


*°Dynatech Plastics, Inc., Santa Ana (I) a alt Color & Chemical Co., Ine., 


* Operates own tool room Injection Machines: 1-7 oz.; 2—25 oz.; l— 
% Indicates Advertiser 40 oz.. 


(E, 1) 


Semuien Machines: 1—1%” 
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CUSTOM MOLDERS AND EXTRUDERS 


Injection Machines: 1—1 oz.; 1—2 oz. 
res., Treas.—Michael Krieger 
Exec. Vice Pres., Secy.—Lawrence S. Krieger 
Vice Pres. in Chge of Sls.—Bernard Krieger 


*Lee Deane Products, Inc., Santa Fe 
pe y, 
Presses: 2—15 ton to 50 ton; 
4-50 e ton to 350 ton 
Injection Machines: 4—6 oz. to 22 oz. 
Transfer Presses: 14—50 ton to 350 ton 
Pres.—J. Linn Rodgers, III 
Vice Pres.—Jennie P. Severance 
Sis. Mgr.—Robert B. Caves 
Pur. Agt.—Roger F. Conant 


*Marion General Plastics Co., Sub. of 
General Plastics Corp., Long Beach 


(E) 
Extrusion Machines: 2—3%” 
Pres.. Gen. Sis. Mgr.—Milton B. Smith 
Asst. Mgr.—Walter W. Erlewine 


*Marken Plastic Corp., Los Angeles 
Extrusion Machines: 2—2%”; id 
Pres.—Andrew M. Martin 
Gen, Mgr.—Carl Anderson 


Monrovia Plastic Co., Inc., Monrovia (I) 
Injection Machines: 1—4 oz.; 2—12 oz. 


*Moore Mfg., Inc., San Francisco (E) 
Extrusion Machines: 6—from 1%” to 4%” 
Pres.—John Max Moore 
Exec. Vice Pres.—]. T. Moore 
Pur. Agt.—F. Kelly 
Pint. Mgr.—A. Rouai 
Mgr., Spel Prod.—E. Brown 


*Olympic Plastics Co., Inc., Los Angeles 
( ° I, T) 

Compression Presses: 20—50 to 1000 ton 
Injection Machines: 10—1 to 32 oz. 
Transfer Presses: 5 to 300 ton 

Pres.—David Rome 

Vice Pres.—D. C. Siteman 

Sis. Mgr.—H. M. Rome 

Pur. Agt.—J. Borack 


*Peerless Plastics, Culver City (C, I, T) 
Compression Presses: 1—500 ton; 1—350 ton; 
1—150 ton; 2—50 ton; 1—15 2 
Injection Machines: 2—1 oz.; 1-2% oz. 
~—8 oz.; 1-12 oz.; 1-16 a, 1-20/28 
oz.; 1—48 oz. 
Transfer Presses: 1—350 ton; 1—150 ton; 


‘on 
Pres. & Gen. Mgr.—Arthur Sugarman 


*Peterson Products, Belmont (C) 


Compression Presses: 1—100 ton 


*Plastic Age Sales, Inc., Saugus (C, T) 


Compression Presses: 22—from 5 ton to 1000 


ton 
Transfer Pogsees: 75 ton 
Pres.—J. Kramer 


Vice Pres —David M. Ross 
Sis. Mgr.—Z. E. LeBolt 
Pur. Agt.—A. S. Kramer 


*Plastic Model Engineering, Van Nuys 
ae 
Injection Machines: 1—% oz. 
— —Edward F. Broeski 
Secy.—Jane E. Broeski 


Plastic Process Co., Div. of Monadnock 
Mills, Los Angeles (E) 
Extrusion Machines: 8-1 to 4%” 

Pres.—E. E. Kotkin 

Vice Pres.—H. R. Hedstrom 

Sis. Mgr. & Vice Pres.—M. A. Crystal 
Pur. Agt.—H. Hunton 


Plastics, Inc., Pasadena 
ae 5 Machines: 1—8 oz.; 


rea.~Derten S. Dake 
Vice Pres.—S. Dake 


(ID 
1-12 oz. to 


Plastron Specialties, Inc., Los Angeles 


Extrusion Machines: 1-1”; 3—2%"; 1—3\” 
Pres.—Henry E. Kremers 
Vice Pres., Pur. Agt.—E. L. Messerli 


Sis. Mgr.—H. S. Stickney 





* Operates own tool room 
% Indicates Advertiser 


Randazzo Plastic Co., Inc., Los Angeles 


(I) 


Injection Machtases 5: 1—4 oz., 3-8 oz., 
2 


IZ. 
Pres.—M arian G. Randazzo 
Sec., Treas.—Gus Rizzo 


*Reinhold Engineering & Plastics Co., 
Inc., Sub. of Haveg Industries, 
Norwalk (C, T) 
Compression Presses: 20 
Transfer Presses: 12 

Pres.—R. L. Noland 
Supt., High Comp.—M. B. Dagneau 
Supt., Low Pressure—J. A. Bunnell 


Pur. ‘Agt.—P. Hendrix 
*Reinhold-Geiger Plastics, Inc., Los 
Angeles (C, 1, T) 


Compression Presses: 23--100 ton to 300 ton 
Injection Machines: 9—1 oz. to 3 oz. 
Transfer Presses: 11—100 ton 

Pres.—Lisle Reinhold 

Vice Pres.—Harry Geiger 


*Remler Co., San Francisco ae) 
Compression Presses: 15—21 ton to 350 ton 
Injection Machines: 2—8 oz. to 16 oz. 
Transfer Presses: 1—55 ton to 230 ton 

Pres.—R. C. Gray 

Sls. Mgr.—A. B. Hart 

Pur. Agt.—Stanley E. Mohr 

Chief Engineer—Harry A. Greene, Jr. 


Resinwood Mfg. Co., Brea (C) 


Compression Presses: 1—4° x 8 Contact 


Press: 2—5 ton; 1—20 ton; 1~—75 ton; 
2—100 ton; 1—150 ton 
*Revell, Inc., Venice (D 
Injection a «y 1-2% oz; 1-4 o2z.; 
1—8 o 2—9 oz.; 9-12 oz. to 16 oz. 
Pres. as 3 H. Glaser 
Vice Pres.—Bernard G. Ramos 
Sis. Mgr.—Al D. Rubin 
Pur. Agt.—Sam Melcher 
*Roger Mfg. Co., Oakland ct F 
Compression Presses: 1—30 ton; 1—40 ton; 
1—75 ton 
Injection Machines: 1-1 oz.; 1—4 oz.; l= 
8 oz 


Oz. 
Transfer Presses: 1-150 ton 
Pres.—A. J. Roger 


*Shamban, W. S., & Co., 


Pres.—W. S. Shamban 
Vice Pres., Mfg.—Henry Traub 
Vice Pres., Eng.—Frank Chaffin 
Sls. Mgr.—Carl Wolff 


Culver City 
(C, E, I) 


**Sierra Electric Corp., Garde me 
I, T) 


Compression Presses: 22—50 ton to os ton; 
62—100 ton to 750 ton 
Injection Machines: 4—4 oz. to 12 oz. 
Transfer Presses: 28—50 ton to 500 ton 
Pres., Sls. Mgr.—Lee T. Bordner 


Vice Pres., Plant Mgr.—Ray L. Lewis 
Pur. Agt.—Ron Hills 
*Space Products, Long Beach (I, T) 
Injection Machines: 1—4 oz.; 1—6 oz.; l— 
10 oz. 
Transfer Presses: 2—175 ton; 2—250 ton 


Pres.—Russell Rubley 
Vice Pres.—Phyllis Rubley 
Sls. Mgr.—Al Amodt 
Pur. Agt.—Bill Loder 


*Stauffer Chemical Co., Molded Products 
Div., Los Angeles 
Extrusion Machines: 1—2%"; 2—3\%” 
Injection Machines: 2—2 oz.; 1—4 oz.; 1— 
8 oz.; 2-10 oz.; 1-20 oz. 
Pres.—Hans Stauffer 
Vice Pres., Gen. Mgr.—Charles A. Lindsay 
Dir. Sls. —Ralph H. Rector 
Buyer—W. M. Robson 


° 


Western Plastic & Rubber Co., Richmond 
(E) 


Extrusion Machines: 1—4%” 
Gen. Mgr.—M. H. Nusbaum 
Sales Mgr., Pur. Agt.—J. R. Nusbaum 
Prod. Mgr.—J. R. Burnett, Jr. 


*Westland Plastics, Inc., 
Injection Machines: 
5 oz 


Los Angeles (I) 
1—2 oz.; 5—12 oz.; 2- 


(For complete addresses, see Alphabetical Index, p. 1323) 


Pres.—Fred O. Forsman 
Vice Pres.—Russ Forsman 
Sls. Mgr.—Bert Murman 
Pur. Agt.—Guss Forsman 


*Wilcox Plastics, Inc., 


Montebello 

(Cc 
Compression Presses: 16—30 ton to soy 2) 
Injection Machines: 2—6 oz. 
Transfer Presses: 16—50 ton to 300 ton 


Williams Mfg. Co., Inc., Anaheim (D 
Injection Machines: 1—8 o 
*res., Pur. Agt.—Reese Bake oT 
Vice Pres.—Kenneth Williams 
Sls. Mgr.—Ray N. Valind 


*Windman Bros., Los Angeles - (C, L T) 
Compression Presses: 20—100 ton to 400 ton 
Injection Machines: 11—6 oz. to 24 oz, 
Transfer Presses: 6-100 ton to 400 ton 

Sls. Mgr.—Murray Windman 
Pur. Agt.—Oscar Windman 


COLORADO 


*Bohannon Industries, Colorado Springs 
(I) 


Injection Machines: 1—1/10 oz.; 1-1/4 ag; 
i- oz.; 1-1/2 oz.; 1-1 oz. 


*Chaney Plastic Melding Co., Denver 


(E) 
Injection Machines: 4—6 oz. to 12 oz. 
Pres., Sls. Mgr., Pur. Agt.—J. E. Chaney 


*Denver Plastics, Inc., Golden (1) 
Injection Machines: 1—2 oz.; 1—4 oz; Ie 
6 oz.; 1—22 oz 
Pres.—R. L. Millard 
Gen. Mar., Pur. Agt.—C. A. Gates 


Sls. Mgr -H. F 


Kusserow 


Ingwersen Mfg. Co. Inc., Denver (I) 
Injection Machines: 1—4 oz.; 1-12 az; 
y a oz 
Pres. & Sls. Mer.—T. E. Tap 
Vice Pres. & Pur. Agt.—J. E. Ra tush 


*Pikes Peak Plastics, Inc., Colorado 
Springs (C, I) 
Compression Presses: 2—50 ton 
Injection Machines: 1—1 oz.; 1—4 oz. 

Pres.—Egon W. G. Wieselmann 
Vice Pres.—Florence E. Wieselmann 


* Reinhardt Plastics Co., Denver (C, oD 
Yompression Presses: 2: 1-35 ton, 1-1 
Injection Machines: 3—1 oz. to 6 oz. 
Transfer Presses: 1—35 ton 

Pres., Sls. Mgr.—Henry R. Reinhardt 


Rich Plastic Products, Meriden (C, T) 
Compression Presses: 50—15 ton to 300 ton 
Transfer Presses: 6—50 ton to 150 ton 

Pres.—Joseph Rich 
Sls. Mgr., Pur. Agt.—Daniel J. Rich 


"Rogers, V. F., Denver (C, I, T) 
Compression Presses: 2—18 ton; 1—50 ton 
Injection Machines: 1—1 oz. 

Transfer Presses: 1—50 ton 


res.—V. F. Rogers 


*Sawaya Mfg. Co., Inc., Trinidad 


(C, E, D 
Compression Presses: 5—150 ton; 1—250 ton 
Extrusion Machines: 1—2%"; 1—3%” 
Injection Machines: 1—1 oz. to 3 oz. 
Pres., Sis. Mgr., Pur. Agt.—Jess Sawaya 
Vice Pres.—Joseph E. Sawava 
Vice Pres.—Lawrence E. Sawaya 


Seder Plastic Corp., Ft. Collins (C, I, a 
Compression Presses: 3-15 ton; 15— 
—85 ton; 1—200 ton; 3—500 ton 


Injection Machines: 1—1 oz.; 1-2% omy \ 


—9 oz. 
Transfer Presses: 1—35 ton; 1—50 ton; I= 
200 ton 
Pres.. Sls. Mgr.—John Gano Seder 


Vice Pres.—Stan Colson 
Pur. Agt.—Gertrude Collier 


Yorker & Sons, Inc., Denver ® 
Injection Machines: 1—2 oz., 1—4 oz., 
oz., 1-12 oz. 
Pres., Pur. Agt.—Col. Oscar B. Yorker 
Vice Pres.—Scott A. Gale 
Sls. Mgr., Gen. Mgr.—Jack R. Pechmas 




















CONNECTICUT 


Aries Laboratories, Inc., St anford (C) 
Compression Presses: 2 presses, 6 platen 
Pres.—H. ay 
Vice Pres.—E. A. Aries 
Sls. Mar.  W. Stern 
Pur. Agt.—H. Grisar 


Sti amford (I) 
8—4 oz; 2— 


ie Plastics, Inc., 
Injection M: achine s: 2 0Z.; 
8 oz.; 5—12 oz. 
Pres.- Neil S. Waterman 
Vice Pres.—Robert E. Michaels 


Treas.—Robert J. Greenlaw 


*Bridgeport Moulded Products, Inc., 
Fairfield (C, I, T) 


Compression Presses: 1—15 ton; 5—50 ton; 
3—100 apes 4 300 ton ae ‘ 
oo Machines: 2—2 oz.; 1-4 oz.; 2— 
oz.; 2—8 oz.; 5—12 oz. to 20 oz.; 
:. 32 ‘oz.; 1—48 oz.; 1—60 oz.; 1—200 oz 
Transfer Dresses: 14—50 ton; 11—150 ton; 
1—200 ton 
Pres.—L. P cy 
Vice Pres.—D Neary 
Sis. Mar.—] a “Todd 
Pur. Agt.—C. Giles 


*Butterfield, F., Inc., Naugatuck 
(C, I,:T) 
Compression Presses: 5—50 ton; 35—100 ton; 
1—125 toe: 1—300 ton 
Injection Machines: 7—2 to 8 oz. 
Transfer Presses: 7 
Pres.—C. E Butte rfield I 
Vice Pres.-T. F. Butterfield 
Sales Mer.—K. B. Smith 
Pur. Agt.—J. F. McGroary 
*Colts Plastics Co., Inc., 
N. Grosvenordale (C, TI) 
Compression Presses: 11 automatic; 35 com- 


pression 
— Machines: 12—1% oz. to 12 oz. 
Pres.—Charles W. Bentley 
Vice Pres., Sls. Mgr.—Robert E. Mills 
Pur. Agt.—Lester Trouton 
Treas.—Warren R. Salzer 


**Connecticut Plastic Products Co., 
Waterbury (I) 
Injection Machines: 4—2 oz.; 1—4 oz.; 4— 

8 oz.; 1—12 oz.; 2—16 oz. 
Pres., Sis. Mgr.—M. F. Sullivan 
Vice Pres.—C. J. Sullivan 
Pur. Agt.—J. F. Duer 


Danielson Mfg. Co., Sub. of Nicholson 
File Co., Danielsén (E, 1) 
Extrusion Machines: 5—1%” to 3%” 
Injection M: achines: 2—% oz.; 4—1 oz.; 3- 

oz.; 7-4 oz.; 2—4 oz. to 6 oz.; 3— 
8 oz.; 4-12 oz 
Pres.—Robert B. Hopgood 
Vice Pres., Sls. Mgr.—Nathan A. Freuden 
Treas.—Emile M. Cyr 
Pur. Agt.—Edmond LaFantasie 


*Derby-Shelton Silver Co., Stelray 
Products, Inc., (Plastic Div.), Shelton 
(I) 


Injection Machines: 5—2 oz. to 8 oz.; 3— 


Pres.—R. R. Luben 


*Engineered Plastics, Inc., Watertown 

(C, TF) 

Compression and Transfer Presses: 5—50 ton; 
3-115 ton; 1—150 ton 
Pres.—Alexander L. Alves 


Vice Pres., Sls. Mgr.—Ray L. Henderson 
Pur. Agt.—John Ferguson 
Extruded Plastics, Norwalk (E) 


Extrusion Machines: Over 10 


*Gilman Brothers Co., The, Gilman (E) 
4 


Extrusion Machines 


®*Jessall Plastics, Div. of The Electric 
Storage Battery Co., Ke aingon (E) 
Extrusion M achines: 3. 2”; 3-2%"; 1-3"; 
Gen. Mar |. B. Capella 
Asst. Gen. Mgr.—Dale E. Hays 
Sls. Mgr.—Edward ]. McDonald, Jr. 
or. Agt.—Jerry Smith 


° 
Operates own tool room 
% Indicates Advertiser 


*Joclin Mfg. Co., Wallingford (C) 
Compression Presses: 14—250 ton 
Pres.—( M. Doede 
Sis. Mer.—R. M. Clarke 
Pur. Agt.—S. F. DiGiorgi 


°Meriden Molded Plastics, Inc., Meriden 
(C) 


Compression Presses: 41—10 ton to 750 ton 
Pres.—George C. Dickson 
Vice Pres.—George F. Dickson 
Sales Mer.—John N. Campbell 
Pur. Agt.—Sophie K. Hul 


*Monaplastics, Inc., Georgetown (I) 
Injection Machines: 2 oz.; 4 oz; 6 oz.; 
oz.; 12 oz. 


Norwalk 
(C, I, T) 
Compression Presses: 30-50 ton to 300 ton; 
10 automatic 
Injection Machines: 3—4 oz. to 22 oz. 
Transfer Presses: 10—50 ton to 500 ton 
Pres.—_M. B. Hemming 
Vice Pres., Sls. Mgr.—A. J. Lilliedahl 
Pur. Agt.—D. L. Sherman 


*Plastic Products, Inc., S. 


Rich Plastic Products, Meriden (C, T) 
Compression Presses: 50—15 ton to 300 ton 
Transfer Presses: 6—50 ton to 150 ton 

Pres.—Joseph Rich 
Sis. Mgr., Pur. Agt.—Daniel J. Rich 


*Rogers Mfg. Co., The, Rockfall (I) 
Injection Machines: 1—2 oz.; 1-4 oz.; l— 
4 oz. to 6 oz.; 1-8 oz; 1-12 oz. to 
16 oz. 
Pres.—Vincent J. Bitel 
Sls. Mgr., Pur. Agt.—Stephen Moskell 


*Rowland Products, Inc., Kensington (E) 
Extrusion Machines: 10—up to 3%” 
Pres.—Hugh Rowland 
Vice Pres., Sec.—William P. Rowland 
Vice Pres., Sis. Mgr.—Thomas D. Hogan 
Pur. Agt.—Robert E. Randall 


*Specialty Plastics Corp., Shelton (C, T) 
Compression Presses: 14—15 ton to 200 ton 
Transfer Presses: 5—50 ‘ton to 200 ton 

Pres.—Gino Moratti 
Vice Pres., Pur. Agt.—Francis J. Slater 
Sls. Mgr.—J. D, MacWilliam 


*Stanley Chemical Co., The, East 
Berlin (I) 
Injection Machines: 3—3 oz.; 3-6 oz.; 1— 
oz. to 10 oz. 
Pres.—William H. Baldwin 
Wks. Magr.—E. T ark 
Mger., Injection Molding— Gordon B. Lank- 


ton 


*U. S. Plastic Molding Corp., 
Wallingford (C, I, T) 
Compression Presses: 5-40 ton; 6—50 ton; 

9—75 ton; 6—200 ton 
Injection Machines: 1-2 oz.; 1-9 oz; 1l- 
oz. 
Transfer Presses: 1—75 to og Mog, 
—150 ton; 1—250 tone o> 450 
Pres. -Peter Barberino 
Vice Pres.—J. L. Raesler 
Sls. Mgr.—Robert Flagg 
Pur. Agt.—H. S. Schenck 


*United Tool Co., Bridgeport (I) 
Injection Machines: 1—4 oz. to 6 oz.; 2— 
6 oz. to 8 oz.; 1-12 oz. 


Pres.—E. G. Hultgren 
Vice Pres.—_K. M. Hultgren 
Sls. Mer.—G. W. Hultgren 


Vogel Mfg. Co., The, Bridgeport (1) 
Injection Machines: 1—2 oz.; 1-3 oz.; 1l- 
oz.; 1-8 oz.; 3—16 oz. 
Pres.—Rudolf Vogel 
Treas.—Max Schwartz 


*Waterbury Companies, Inc., beng in | 


» I) 
Compression Presses: 1-5 ton; 3— Ae ‘ton; 
: 57 ton; 6—118 ton; 10—170 ton; 


-300 ton 
hatummatie Compression a 2-25 ton; 
6—50 ton: 4-75 to 
High-speed Plunger Pecans: 1—100 ton; 16— 
170 ton; 2—232 ton; 2—3 ton 
Injec a Machines: 1—2 oz.; 1-3 oz. 2— 
oz.; 3-4 oz. to 6 oz.; 1—6 oz.; T— 
8 oz.; 2—8 oz. to 10 oz.; 1-12 oz. to 
: . 2-16 oz. to 22 oz. 
(1 with preplasticizer) 


CUSTOM MOLDERS AND EXTRUDERS 


Sls. Mar. —- A. Walker 
Pur. Agt.—F. Johnson 


*° Watertown Mfg. Co., The, Watertown 
(C, I) 
Compression Presses: 70—50 ton to 450 ton 
Injection Machines: 12—2 oz. to 64 oz. 
hrmn. of Board, Treas.—Carl Siemon 
Pres.—G. G. Welch 
Secy.—H. John Weisman 


DELAWARE 


**Continental-Diamond Fibre Corp., 
Sub. of The Budd Co., Newark 
(C, I, T) 
Compression Presses: 98 
Injection Machines: 1—16 oz. 
Transfer Presses: § 
Pres.—W. L. Rodich 
Vice Pres.—E. O. Hausmann, A. J. Briggs 
Pur. Agt.—W. H. Walker, Jr. 


*°National Vulcanized Fibre Co., 
Wilmington (E) 
Extrusion Machines: 2-14" 1—-2%”"; 1—3%”" 

Pres.—E. R. Perry 

Vice Pres.—R. S. Fisher, H. C. Guhl 
Sls. Mgr.—J. R. Kallaher 

Pur. Agt.—L. R. Clinton 


*Young Development Div., Explosives 
Dept., Hercules Powder Co.,/ Inc., 
Wilmington (C, E) 
Compression Presses: 2-10 ton; 1—30 ton; 

—50 ton; 1-150 ton 
Extrusion Machines: 2 
Sls. Mgr.—Frank H. Grymes 


FLORIDA 


Gulfstream Plastics, Inc., Hialeah (1) 
Injection Machines: 7—up to 22 oz. 
Pres.—Dixon P. Downey 
Vice Pres.—R. J. Litzinger 


Helmac Plastics, Inc., Pinellas Park (I) 

Injection Machines: 1-1% oz. 1-4 oz, 

Pres., Sis. “Mer., Pur. Agt.—Owen S. Riffle 
Vice Pres.—Wenzel J. Ryshavy 


*Industrial Vinyls, Inc., Miami (E, I) 
Extrusion Machines: 1—1"; 1—-2%"; 3-3%"; 
—4 


Injection Machines: 1— 2% oz.; 1—22 oz. 
res.—G. W. Cornell 


re’ 
Vice Pres.—G. R. Waugh, Jr. 


*Modern Designers, Hialeah (I) 
Injection Machines: 3—2% oz 
Pres., Sls. Mgr.—Martin a Dawson 
Vice Pres., Treas.—Donald M. Dawson 


*Pearce Simpson, Inc., Molded Plastics 
Div., Miami I 
Injection Machines: 1—2% oz.; 4—4 oz. to 

6 oz —8 oz. m4 12 oz. 
Pres. ow. S. 1. 
Gen. Mgr.—E. ‘Totebad 
Plant + a G. Amelio 


*Pioneer Plastics, Inc., Jacksonville (D 
Injection Machines: 7—2 oz. to 4 oz 
Pres.—William T. Sues. 


*Plastex Laminates, Inc., Hialeah (CM) 
res.—S. Ronald Barnette 


*Security Plastics, Inc., Hialeah (t) 
Injection Machines: 1-2% oz.; 2-4 oz; 
1—6 oz. to 9 oz.; 1— = 
Pres., Sis. Mar. fh vo aes H ‘Cohan 
Vice Pres., Pur. Agt.—Fredric Wise 


GEORGIA 


Lamex, Inc., Norcross (E) 
Extrusion Machines: 8 
Pres.—W. 
Vice Pres.—M. J. McKelvy 


Sls. Mgr.—A. P. Morley 
Pur. Agt.—M. G. Hoffman 
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CUSTOM MOLDERS AND EXTRUDERS 


*Textile Rubber Co., Inc., Bowdon 


. E, I) 
Compression Presses: 12-2 oe 24” x 
24”; 1—5 opening, 32” ing. 

Extrusion Machines: 1—2%%” 
Injection Machines: 3—8 oz.; 3-12 oz. 

Pres.—Etoile Davis 

Sis. Mer.—W. W. Copeland 

Vice Pres.—Mrs. W. "D. Stokes 


ILLINOIS 


*A & O Plastics Co., Downers Grove (I) 
Injection Machines: 3—6 oz. 
Pres., Sis. Mgr., Pur. Agt.—A. Nease 
Vice Pres.—O. Nease 


*Advance Molded Plastics Corp., 
Chicago (C, I, T) 
Compression Presses: 8—up to 400 ton 
Injection Machines: 2—9 oz.; 1—56 oz. 
——— ogy 

—George Mottl 


, Pur. 
Vice” R agers ilip Klafta 
Sls. .~Matt Buchholz 
Se hief Eng.—William H. Fischer 


*Anesite Co., Chicago (E) 
Extrusion Machines: 7—4'%” 
Pres.—George L. Hess 
Vice Pres.—William L. Hess 
Sis. Mer., Pur. Agt.—E. K. Kalla 
Secy.—-M. E. Marsh 


** Artag Plastics Corp., Chicago (I) 
Injection Machines: 20:,12—8 oz.; 8—16 oz. 
Pres.—Arthur Weis 
Vice Pres., Pur. Agt.—Edward E. Heck 


**Becwar Mfg. Corp., Addison (I, T) 
Injection Machines: 8 
Transfer Presses: 2 
Pres.—R. A. Becwar 
Sis. Mgr.—Robert |]. Kennedy 
Pur. Agt.—A. L. Wolf 


*° Blackhawk Molding Co., Inc., Addison 
(I) 


Injection Machines: 8—from 4 oz. to 16 oz. 
Pres.—Walter E. Hidding 
Vice Pres.—J. W. Hidding 
Sls. Mgr.—Donald Goll 
Pur. Agt.—Daniel P. Hidding 


Breyer Molding Co., Chicago (C, I, T) 
Compression Presses: 15 to 1000 ton 
Injection Machines: 10—4 oz. to 90 oz. 
Transfer Presses: 2—250 ton 

Pres.—S. J. Stone 
Sales Mar.—Charles Schiff 
Pur. Agt.-Wm. E. Hinchsliff 


*Cameron, Inc., Chicago (1) 
Injection Machines: 4—8 oz.; 10 oz.; 12 oz.; 
oz 
Pres. & Sales Mgr.—L. C. Dunn 
Vice Pres. & Pur. Agt.—R. O. Nelson 


*Central Die Casting & Mfg., Co., 


Chicago (I) 
Injection Machines: From 4 oz. to 22 oz. 
re 5.- . 


Vice Pres.—L. J. Tunik 
Sis. Mgr.—T. W. Ball 
Pur. Agt.—J. Mara 


**Chicago Molded Products Corp., 
chicago (Cc, 1) 
Compression Presses: 3 Automatics; 4—75 
ton; 10—120 ton; 12—170 ton; 10—200 
ton; 1—250 ton; 8—300 ton; 6—380 ton; 
2—470 ton; 6—520 ton; 1—750 ton; 
2—1200 ton; 2—1500 ton 
Injection Machines: 1—2 oz.; 3— “4 oz.; 14— 
8 oz.; 4—16 oz.; 3-32 oz.; 1—64 oz. 
Pres., Gen. Mar John }. Reshnen 
Vice Pres.. Div. Mgr.—James E. Johnston 
Pur. Agt.—F. F. Kliagesmncier 


*Chicago Plastic Products Cv., Inc., 
Chicago (I) 
Injection Machines: 1—8 to 10 oz. 

Pres.—Dr. William Scholl 
Vice Pres., Sls. Mgr.—R. E. Williams 
Pur. Agt.—D. M. Marsh 





*® Operates own tool room 
® Indicates Advertiser 





*Chicago Price Tag Mfg. Co., Chicago 
(1) 


Injection Machines: 1—2 oz. 
Pres., Sls. Mgr., Pur. Agt.—Alfred A. Pel- 
legrin 


*Chicago Wood & Plastic Products, 
Chicago (C, I, CM) 
Compression Presses: 8 
Injection Machines: 1—4 oz.; 6—64 oz.; 

(Wood pulp and flour compression 
molders; impact molding) 
Pres.—John Buel 
Vice Pres., Sls. Mgr.—L. R. McCormick 
Pur. Agt.—George Jameson 


Chris Kaye Plastics Mfg. Co., Madison 
(I) 
Injection Machines: 6—4 to 16 oz. 
Pres.—Christ D. Kacalieff 


*Commercial Plastics Co., Chicago {E, D 
Extrusion Machines: 1—1%"; : 2—2%”; 
Injection Machines: 1—4 oz. 1- 6 A a 

8 oz.; 1-9 oz.; 1—12 oz.; 1-24 oz. 
Pres.— Frank A. ‘Allseits 
Vice Pres., Sls. Mgr.—Andrew J. Fischer 
Pur. Agt.—Larry Larsen 


*Continental Plastic Corp., Chicago (I) 
Injection Machines: 8—8 oz. to 24 oz. 
Pres., Sls. Mgr.—R. W. Linehan 
Vice Pres.—R. J. Linehan 
Pur. Agt.—W. Boysen 


*Craft Plastic Molding, Franklin Park (I) 
Injection Machines: 2—4 oz. to 6 oz.; 3— 
oz. to 10 oz.; 1—16 oz. to 20 oz. 
Pres.—Chester Martin 
Vice Pres.—Ray Krypel 


*Cumberland Tool Werks, Chicago (I) 


Injection machines: 3-2 o. 


*Custom Plastics, Inc., Melrose Fost (E) 
Extrusion Machines: 1-1” 
res., Pur. —Cosmo N. Tite 
Vice Prev ie a D. Ranieri 
Sls. Mgr.—Milton Nouzak 


**Davies, Harry, Molding Co., Chicago 
(C, T) 
Compression Presses: 25-75 ton to 300 ton 
Transfer Presses: 15-130 ton to 300 ton 
Vice Pres.—G. E. Mullens 
Vice Pres., Sls. Mgr.—R. C. Appleby 
Secy.—R. J. Riordan 
Treas.—E. J. Glasser 


Pur. Agt.—W. Petty P 


*Dielectric Materials Co., Chicago (E) 
Extrusion machines: 2—3%"; 2—2%”"; 2—1\” 
Pres.—H. D. Isenberg 
Vice Pres. & Pur. Agt.—O. C. Muenzer 


*Eclipse Mfg. Co., Lake Zurich (C, I, T) 
Compression presses: 10—50 to 500 ton 
Injection machines: 9 oz. to 24 oz. 

Transfer presses: 240, 250, 300 ton 


*Federal Tool Corp., Chicago (E, I) 
Extrusion machines: 3—2%"; 3%”; 4% 
Injection machines: 33—2 oz. to 300° oz. 

Pres.—R. Bernhardt 
Vice Pres., Sls. Mgr.—R. Winter 
Treas., Pur. Agt.—F. Sanders 


Felsenthal, G., & Sons, Chicago (I) 
Injection machines: 26—4 oz. to 80 oz. 
res.—Ben W. Rau 
Vice Pres. & Sis. Mgr.—Earl R. Keown 
Pur. Agt.—Bert Fredrickson 


*°General American Transportation 
Corp., Plastics Div., Chicago (C, I, E) 
Compression presses: 350 to 2000 tons 
Extrusion machines: 2%” to 4%” 

Injection machines: 2 oz. to 300 oz. 
Pres.—William J. Stebler 
Gen. Megr.—Harry M. Jenkins 
Supv. of Sales—James Nash 
Pur. Agt., Plastics Div.—Robert B. Silver- 
man 


Dir. of Res. & Dvipt.—Carl F. Massopust 


*General Die Mold Co., Chicago (C, I, T) 
Compression presses: 12—25 to 450 ton 
Injection machines: 2—6 oz.; 1—9 oz.; 2—24 

oz.; 1-32 oz.; 1—60 oz. 
Transfer presses: 4—150 ton 
Pres.—Rose Nagy 
Vice Pres. & Pur. Agt.—E. A. Bereoz 
Vice Pres., Sales—S, T. Edlis 
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*General Molded Products, as ps 
Plaines — Ty a 


Compression presses: 5—50 ton; 1— 
2—200 ton; 1-300 ton; T1750 on 
Injection — 1-5 oz.; 1-6 oz; 1-16 

oz.; 1-24 
Treusier Ssenanes “1-50 ton, 2—200 ton; g- 
‘ ton 
Pres.—Norman Anderson 
Vice Pres.—Carl J]. Sanders 
Pur. Agt.—Harold Matheson 


Ger-Ell Mfg. Co., Chicago () 


Injection Machines: 12—2 oz. to 150 oz, 


*Gits, J. A., Plastic Corp., Roselle 
Injection Machines: 15 
Pres.—J. A. Gits, Jr. 
Vice Pres.—Robert C. Gits 
Works Mgr.—J. L. Megacz 
Pur. Agt.—Frank Roty 


*Gits, J. P., Molding Corp., Chicago ()) 
Injection Machines: 23-2 oz. to 175 oz. 
res.—Jules P. Gits 
Exec. Vice Pres.—Jules C. Gits 
Sales Megr., Custom-Robert S. Deranski 
Pur. Agt.—Cas Giese] 


Globe Imperial Co., Div. ¢ hay 
Corp., Rockford CLP 
Compression Presses: 6—75 ton; Pi 150 ton; 

1—300 ton 
Injection Machines: 1—4 oz.; 4—8 oz; 2- 
20 oz. 
Transfer Presses 150 ton to 350 ton 
Exec. Vice Pres.—E. L. Anderson 
Works Mgr.—R. M. Alden 
Chief Engineer—E. |. Ackerson 
Pur. Agt.—C. Archer 


Goren Co., H. L., Chic ‘ago (E) 
Extrusion Machines: 1—8 
*res.—Herbert L. Goren 
Vice Pres., Pur. Agt.—A. B. Tenenbaum 
Sls. Mgr.—Daniel Markin 


*Grayhill Moldtronics, Inc., La 
( 


a] 
Compression presses: 3—3% ton; 1—30 ton; 
1—50 ton 

Transfer presses: 17—10 ton 

Pres.—Ralph M. Hill 

Vice Pres.—Gordon E. Gray 

Gen. Mer.—Kasimir J. Skvore 

Sales Mgr.—George A. Scherry 

Pur. Agt.—Alfred P. Urban 


*Grigoleit Co., The, Decatur (C, I, T) 
Compression mage 90-—30 ton to 600 ton 
Injection machines: 4—4 oz. to 12 oz. 
Transfer presses: 15—100 ton to 300 ton 

res.—J. L. Howie, Jr. 

Vice Pres. & Gen. Mer.—R. K. Howie 
Sales Mgr.—Carl A. Goltermann 

Pur. Agt.—A. P. McMinn 


Halogen Insulator & Seal Corp., Franklin 
Park cs 
Compression Presses: 15 
Extrusion machines: 6 


*Heine Industries, Inc., Freeport (C, I, T) 
Compression Presses. 5—50 ton to 250 ton; 
1—50 automatic 
Injection machines: 2—2% oz.; 1-4 oz. © 
oz. 

Transfer presses: 12—65 ton to 200 ton 
Pres.—Lorton Heine 
Gen. Mgr.—Russell Cole 


*Holland, M., Co.. Chicago (E) 
Extrusion machines: 4 
Pres.—M. Holland 
Sis. Mgr. & Pur. Agt.—E. Pignataro 


*I-V Die Mold Co., Peoria (Cc, 1) 
Compression presses: 1-10 ton 
Injection machines: 2-2 oz., 2—% oz. 


**Imperial Molded Products Corp., 
Chicago a 
Compression presses: 25—100 ton to 350 tom 
Injection machines: ! 

Transfer presses: 7—90 ton to 300 ton 
Pres.—Herbert W. MacCartney 
Vice Pres., Sls. Mer.—R. S. Amrine 
Pur. Agt.—Henry Willa 


*Industrial Molded Products Co., x 
Palatine an 
Compression presses: 1—88 ton; 10-100 ton; 

3—150 ton 
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1—8 oz.; 2-16 


oz. 
Transfer presses: 3—200 ton; 1—350 ton 
Pres., gs. Mer.—Carl E. Benson 
Vice Pres., Pur. Agt.—Peter C. Barsanti 


Injection machines: 2—4 oz.; 


*Johnson Glass & Plastic Corp., Chicago 


(I) 
jon Machines: 5—4 oz. to 20 oz. 
—— —William W. Garland 
Pur. Agt.—H. Edison Garland 
*Joliet Plastic, Inc., Joliet (I) 
inigeticn machines: 4 


Sis. Mgr. & Pur 
<p Vowel 


Agt.—Marcus A. 


*Kelley, George A., Mfg., Litchfield (E) 
Extrusion machines: 4 


**Keolyn Plastics, Inc., Chicago (I) 
Injection machines: 8—from 2 oz. to 16 oz. 
Pur. Agt. “— D. McKay 
Exec. Vice Pres., Gen. Mgr.—Jack E. Glatt 
Vice Pres.—J. J. Detzel 


**Korris Products, Inc., Lyons (I) 
Injection machines: 1—2 oz.; 2—2 oz. high- 
automatic; 4—8 oz.; 5-16 oz.; 
2—24 oz. 
Pres.—Charles Youdris 
Vice Pres.—Lido Albiani 
Secy., Treas.—Edward J. Koren 


*Lind Plastic Products, Inc., Chicago (I) 
Injection machines: 1—4 oz.: 11—8 oz. 
Pres.—Carl J. Lind 
Vice Pres., Pur. Agt.—G. M. Baccash 


*Mack, John, & Son Moulded Products, 
Inc., Chicago (Cc, I) 


Compression -_ SSeS: i ton 
Injection machines: 2 8 oz.; 1—4 oz.; 1- 
6 oz.; 1—8 oz. 143 oz.; 1—16 oz. 
Pres.—John L. Mack, Sr. 
Vice Pres.—John L. Mack, Jr. 


Sis. Mer.—C. R. Kiley 
Pur. Agt.—Leo Natzke 


*Makray Mfg. Co., Chicago (I) 
Injection machines: 30—3 oz. to 80 oz. 
Pres.—Paul Makray 
Asst. to Pres.—Walter Jordt 
Sls. Mgr., Pur. Agt.—A. MacLachlan 


*Master Molded Products Corp., Skokie 
‘T) 
Injection machines: 1—4 oz. to 6 oz.; 1-8 
oz. to 10 oz.; 1—12 oz.; 2—16 oz. 
Pres., Pur. Agt.—Martin Weinhart 
Vice Pres., Sls. Mgr.—Thomas Reagan 


*Mayfair Molded Products, Schiller Park 
(C, I, T) 
Compression presses: 40—Up to 300 ton 
Injection machines: 5—from 2% oz. to 10 oz. 
Transfer presses: 4—up to 300 ton 
Pres.—Elmer B. Ott 
Vice Pres.. Gen. Magr., Pur. Agt.—Robert 
E. Theis 


*Midwest Plastic Products Co., Chicago 
Heights (E) 
Extrusion machines: 2—2%"; 23%”; 1—4%4” 

Pres.—C. C. Whitacre 
Vice Pres.—E. E. Eckenbeck 


*Molex Products Co., Brookfield (C, I, T) 
Compression presses: 12 
Injection machines: 2 
Transfer presses: 2 
Pres., Sls. Mer.—J. H. Krehbiel 
Pur. Agt.—Art Schroeder 


** National Lock Co., , Rockford (C, I, T) 
pression presses: 2—10 ton; bye: ton 
Injection machines: 1—1% oz.; 2—4 oz. to 
6 e 2—12 oz. to 16 Oz.: 4—8 oz.; l— 


24 o 
Transfer aimee: 4—50 ton; 2—100 ton; 13— 
250 = 
Pres.—A. J. Strandquist 


Vice Pres —M. A. Sommer 
Sis. Mar.--S. O. Koberg 

Asst. Sls. Mer.—R. M. Beattie 
Pur. Agt.—C. M. Oberling 


*Nu-Dell Plastics Corp., Chicago (I) 
Injection machines: 10—8 oz. to 60 oz. 

* Operates own tool room 

& Indicates Advertiser 





Pres., Sls. Mer.—A. A. Nudell 
Vice Pres.—M. R. Sangerman 
Pur. Agt.—D. Rumisek 


Peoria Plastic Co., E. Peoria 
Injection machines: 2—8 oz.; 
6 oz.; 48 oz. 
Pres.—R. W. Wendland 
Vice Pres. & Sls. Mer.—W 
Pur. Agt.—E. F. Malchow 


(fH 
i—12 oz.; l- 


to 


. M. Chinuge 


*Perfex Plastics, Inc., Chicago (E, D 
Extrusion machines: 
Injection machines: 3 

Pres.—Ben B. Manaster 

Sls. Mgr.—Earl Wilson 

Pur. Agt.—Stanley Ehrenberg 


*Plano Molding Co., Plano ce. & FZ 
Compression presses: 5—60 to 200 ton 
Jnjection machines: 12—4 to 32 oz. 

Transfer presses: 5—80 to 400 ton 
Pres. & Gen. Mgr.—J. L. Henning 
Vice. Pres. & Sls. Mgr.—R. C. Yunger 
Pur. Agt.—L, E. Phelps 


*Plastic Molded Products Co., Chicago 
(I) 
Injection machines: 1—4 oz.; 3—8 oz.; 1-10 
oz.; 1-12 oz.; 2—36 oz. 
Pres.—H. H. Brandt 
Vice Pres.—A. Landauer 
Sls. Mgr.—C. Trabor 


*Plastic Precision Parts Co., Chicago 
’ °, 
Compression presses: | 
Injection machines: 5 
Transfer presses: 7 
Gen. Mgr.—Wm. Slominski 
Pur. Agt.—M. H. Winokur 


*Polymold Plastics, Inc., Chicago (I) 
Injection machines: 12—2 to 20 oz. 
Pres.—Ben Polikoff 
Vice Pres., Gen. Mgr.—John C. Porcelli 


*Process Gear Co., Chicago (ID 
Injection machines: 4—8 oz. 
Pres., Sls. Mgr.—H. J. Monger 
Pur. Agt.—Len Wichman 


*Pyramid Plastics, Inc., Chicago (E) 
Extrusion machines: 6—2” x 2%” 
Pres.—James A. Palmer 
Vice Pres.—R. J. Huber 
Sls. Mgr.—Webster D. Paton 


° Republic Molding re Chicago (D 
lajection machines: oz. to 120 oz. 
Pres.—Bertram W. tman 
Vice Pres. a tn, w Coltman, Jr. 
Sis. Mgr.—Bart McCloskey 
Pur. Agt.—Richard Klebbe 


*Resincraft Plastics, Inc., Chicago (E) 
Extrusion machines: 1-1”; 3—2%"; 1—3\%” 
Pres.—Stanley Wexler 
Vice Pres.—Leonard Becker 


*Resinoid Engineering Co., Skokie (C) 
Compression presses: 
Pres., Treas.—Clarence A. Herbst, Sr. 
Vice Pres.—Clarence A. Herbst 


Richardson Co., The, Melrose Park 


> T) 
Vice Pres.—R. W. Jorgensen 
Pur. Agt.—B. L. Allen 
*Rockford Molded Products, Inc., 
Rockford C, I, T) 


Compression presses: 2—100 ton 
Injection machines: 3—2 oz.; 3—4 oz.; 2—12 
oz. 
Transfer presses: 1—100 ton; 1—200 ton; 1— 
300 ton 
Pres., Gen. Mer.—Henry W. Gustafson 
Secy., Treas.—Norman C. Johnson 


**Rogan Brothers, Skokie (C, T) 
Compression presses: 6—-15 ton; 8—50 ton; 
—125 ton; 2—150 ton 
Transfer presses: 2—150 ton 
Partners—Ed Rogan, J. J. Rogan 


Charles 
ee: 
Compression presses: 8—40 ton to 250 ton 
Injection machines: 4—4 oz. to 24 oz. 
Transfer presses: 4—88 ton to 250 ton 


*Romar Plastics, Inc., St. 


CUSTOM MOLDERS AND EXTRUDERS 


Pres.—R. E. Peterson 
Gen. Mgr.—John C. Balazs 
Sls. Mer. —C, W. Peterson 
Pur. Agt.—G. A. Hart 


*S-K-W Mfg. Co., Chicago (I) 
Injection machines: 2—2 oz.; 9—6 oz.; 3-12 
oz. 
Sreee-Revoand J. Skorupa 


Vice Pres.—Roy Hobson 
Pur. Agt.—Chas. MacDowall 


*Sandee Mfg. Co., Chicago (E) 
Pres. oe Szantay 
Sls. =" Clemens 
Pur. = Claerhout 

**Service Plastics, Inc., Chicago (DP 


Injection machines: 1—2 oz.; 1—4 oz.; 1—8 
oz.; 3-12 oz.; 3—20 oz.; 1-32 oz; 1l- 
48 oz.; 1—80 oz.; 1—85 oz. 
Pres., Pur. Agt.—Maurice Meltzer 
Vice Pres.—Charles Karels 


**Sinko Mfg. & Tool Co., Chicago (I) 
Injection machines: 18—2 oz. to 175 oz. 
—John Sinko 
Vice Pres.—Jack High 
Sls. Mgr.—Fred Welz 
Pur. Agt.—H. O. Nielsen 


*Stimsonite Div., Elastic Stop Nut Corp. 
of America, Chicago I, T) 
Injection machines; 6—Special 1 oz.; 1—Les- 

or 4 oz.; 2-H — 9 oz.; 2—Lester 12 
5—HPM nd 
Transfer presses: ~HPM P80-450 ton; 1— 
HPM P80- 650 ton 
Gen. Mgr.—H. A. Doolittle 


**Superior Plastics, Inc., Chicago (E, ID 
Extrusion machines: 6—2%” 3%” 
Injection machines: 18—4 oz. = 32 oz, 

Pres. Harry Scheer 

Vice Pres., Sls. Mar.—R. S. Bezark 
Vice Pres.—Harry Levine 

Pur. Agt.—L. Guth 


Tietz & Baur Plastics, Inc., Melrose Park 
(Cc, T) 


Compression presses: 25—up to 350 ton 
Transfer presses: 6—up to 350 ton 
Pres.—William F. Baur 
Secy., Treas.—Paul C. Tietz, Jr. 
Pur. Agt.—E. Adams 


*Trans-Matic Mfg. Co., Chicago (C, T) 
Compression proses: f 
Transfer presses: 
Vice Pres. so Podalski 
Sls. Mgr.—Casey Wielgus 
Secy, Treas.—Helen H. Wielgus 
Pur. Agt.—William Handzel 


°20th Century Plastics Co., Chicago (I) 


Injection machines: 2—4 oz.; 5- 16 oz.; 1-20 


oz. 
Pres.—Nathan Nudelman 

Sis. Mgr.—Joseph H. DeSobe 
Plant Mgr.—Bernard Willow 
Pur. Agt.—Josephine Bavaro 


*Van Norman Molding Co., Chicago 


, 
Compression presses: 19: 15 to 200 ton 
Transfer Sis Me 5: 75 to 200 ton 
Pres., Sls. Mgr.—G. E. Andre 
Vice Pres.—R. I. Andre 
Pur. Agt.—R. Harrison 


Victory Mfg. Corp., Chicago (I) 
Injection machines: 17—up to 60 oz. 


*°Whitso, Inc., Schiller Park eG bo 
Compression presses: 3—88 ton 
Injection machines: 4—4 oz. to 12 oz. 
Transfer presses: 17—88 ton to 150 ton 
Pres.—John B. Whitted 
Vice Pres.—John B, Whitted, Jr. 
Sls. Mgr.—Wm. Brown 


*°*Zollinger, Albert, Inc., Downers Grove 
ee T) 


Compression presses: 2—25 ton automatic: 
—75 ton automatic 
Injection machines: 1—6 oz. 
Transfer sses: 10—75 ton to 300 ton 
Pres.—Albert Zollinger 
Vice Pres., Pur. Agt.—Robert Zollinger 
Sls. Mgr.—Norman Zollinger 
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CUSTOM MOLDERS AND EXTRUDERS 
INDIANA 


A G P Corp., Peru (I) 
Injection machines: 2—2 oz.; 1—3 oz.; 1-6 
oz.; 3—8 o2.; 1-16 oz. 
Pres.—G. L. Lawrence 
Vice Pres.—C. Lyman Hall 
Sls. Mgr.—John E. King 
Pur. Agt.—Gerald Ellars 


*°Amos Molded Plastics Div., Amos- 
Thompson Corp., Edinburg (1D 
Injection Machines: 1—2 oz.; 2—4 oz.; 1-8 

oz.; 3-12 oz.; 3-16 oz.; 2-24 oz. = 


$2 oz.; 1-42 oz.; 2—48 oz. —64 oz. 
2—200 oz. 

Pres.—Dale Amos 

Vice Pres.—J. C. Kazimier 


Sis. Mgr.—Frank D. Deli 
Pur. Agt.—F. Curson 


Calumet Fiberglass Products Co., 
Hammond (C) 
Compression presses: 2 

res,—Christopher Argus 


Century Plastics, Inc., Carmel (I) 
Injection machines: 2—8 oz. 
es. Franklin Preuthun 
Vice Pres.—L. M. Preuthun 
Sis. Mgr., Pur. Agt.—D. A. Pilon 


*°Como Plastics, Inc., Columbus (1) 
Injection machines: 1—4 oz.; 2—4 oz. to 6 
oz.; 2—8 oz.; 3-12 oz.; 1—16 oz.; 2-16 

oz. to 20 oz.; 3—20 oz. to 28 oz.; l- 


Pres., Sis. Mgr.—James L. Russell 
Vice Pres.—Oscar Daffron 
Pur. Agt.—Lowell Daffron 


**Crescent Plastics, Inc., Evansville (E) 
Extrusion machines: 1l1—up to 4%” 
Pres.—John H. Schroeder 
Vice s.—Clem J. Young 
Mgr., Custom Extrusion—Donald B. 
Korb 
Sls. Mar., Plastic Pipe—Ed. S. Schreiber 
Pur. Agt.—Robert Bock 


*Engineered Nylon Products, Div. of 
Kennatrack Corp., Elkhart (I) 
Injection machines: 5—4 oz.; 2—8 oz.; 1—12 


oz. 
Gen. Mgr., Sls. Mgr.—Sigmund R. Spilis 


**General Plastics Op. -»» Marion (E) 


Extrusion machines: 2—3 
Pres. and Sales Mgr.— i H. Erlewine 


Vice Pres. and Pur. Agt.—C. W. Richter 
*Industrial Plastics Corp., Elkhart (E) 
Extrusion machines: 1—1%"; 2—3%"; 4—2%” 
Pres. & Sls. ‘ea —C. Ke Moffat 
Vice Pres. fh & Moffat 
Gen. Mgr Pur. Agt. ‘tL. J. Swift 
*Kenly Co., Terre Haute (E, I) 


Extrusion machines: 2%” 
Injection ona a a oz.; 1~9 oz.; l— 
12 oz.; 1-1 ° 


Kent Plastics Corp., Evansville (E, I) 
Extrusion machines: 1—2%"; 4—4%” 
Injection machines: 1—4 oz.; 4—8 oz.; 2-12 

O%.; 1% oz.; 2—24 oz.; 2—32 oz.; l- 
48 oz.; 1—64 oz t 
Pres.—R. H. ih 
Vice Pres.—L. H. Haase 
Sls. Mer.~}. N. Ruthenburg 
Pur. Agt.—Curt Lutz 


Niles Corp., South Bend (I) 
Injection machines: 1—8 oz.; 1—4 oz. 
Pres., Sls. Mgr.—Loren Schafer 


Nyloncraft, Inc., Mishawaka (I) 
Injection machines: 3—4 oz.; 2—8 oz.; 11-12 


oz 
Pres.—James F. Wylli 
Vice Pres.—Charles J. * Foret 


Plastene Corp., Crawfordsville (I) 
enees machines: 2—2 ; 1-6 oz. to 8 
oz.; 1—9 oz.; 3-12 ons ; 20~16 oz.; 5— 
20 oz. to 28° 0Z.; 6—75 oz. to 80 oz. 
Pres.—V. Waldon 
Vice hy “Treas.—Meredith F. Jones 
Sls. Mgr.—James E. Ebenholtz 
Pur. Agt.—Edmund Foerster 


*Plastic Service Corp., LaPorte (C, I, T) 
Compression presses: 14— 100 ton to 780 ton 
Injection machines: 2—9 oz. 

Transfer presses: 2—200 ton and 300 on 





Operates own tool room 
* Indicates ye = vertiser 








Pres.—Herbert C. Grau 
Vice Pres. & Sls. Mgr.—Leonard R. Cooper 
Pur. Agt.—R. O. Stanford 


Polygon Plastic Co., Walkerton (E) 
Extrusion machines: Fibrous glass extrusion 
machines; patented continuous process 
es.—S. M. Shobert 
Vice Pres.—G. S. Parks 
Sis. Mgr.—E. R. Jaques 


Pribble Plastics Products, Inc., New 


Haven (C, T) 

Compression Presses: 2—25 ton; 4—75 ton; 1 
~283 ton 

Transfer presses: 2—25 ton; 4—75 ton; 1— 
283 ton 


Pres., Sls. Mgr., Pur. Agt.—Wayne I. Prib- 
ye 
Vice Pres., Pint. Mgr.—John L. Haugsrud 


*Progressive Molded Products Corp., 
Bluffton > 
Compression presses: 2—50 ton; 2—200 ton; 

2-300 ton 
Transfer presses: 1—50 ton; 2—200 ton; 2— 
300 ton 
Pres.—Phillip H. Leonard 
Vice Pres.—Harvey Peden 
Sis. Mgr., Treas.—Philip A. Leonard 


*Rostone Corp., Lafayette (C, T, CM) 
Compression presses: 41—5 ton_to 1500 ton 
Transfer presses: 6-10 ton to 75 ton 

Pres.—P. W. Jones 

Vice Pres., Sls. Mar.—M. G, Knoy 
Vice Pres.—F. P. Wymer 

Pur. Agt.—P. W. McQueen 


*St. Regis Paper Co., Panelyte Div., 


Richmond (E) 
Extrusion machines: 1—2%"; 2—4%"; 1—6” 
Sls. Mgr., geet). M. Ryan 
Sis. Mar., R. W. Kohfeldt 
Plant Mgr. ao C. Gunning 


*Sheller Mfg. Corp., Portland (C, E, 1,T) 
Compression presses: 78-135 ton; 8—500 ton 
Extrusion machines: 2—4”; 4—6” 

Injection machines: 1—8 oz.; 1-12 oz.; 2— 
22 oz.; 2—28 oz.; 5—40 oz.; 1—100 oz. 
Transfer presses: 1—1000 ton 
Pres. T. Bradley 
Vice Pres.—G. A. McFarland 
Sls. Mgr.—E. {: Cosgrave 


Pur. Agt.—E. J. Minch 
Sherwood Moulded Plastics, Inc., 
Connersville (D 


Injection machines: 3—4 oz.; 1—8 oz. 
Pres., Sls. Mgr.—Kenneth Coates 
fice Pres., Treas.—Norbert Sweete 
Secy.—John Himelick 


Sobenite, Inc., South Bend (I) 


Injection machines: 14—4 oz. to 16 oz. 


*Wayne Plastics Corp., Fort Wayne 
° I, T) 

Compression presses: 9—40 ton to 800 ton 

Injection machines: 1—2 02.5 1—4 oz. to 6 

oz.; 1—6 oz. to 9 oz.; 1—3 oz. 

Transfer presses: 6—110 ton to 300 ton 
Pres., Sls. Mgr.—W. W. Burhop 
Supt.—Frank Stoffel 
Pur. Agt.—Harold P. Parker, Jr. 


1IOWA 


*] & B Plastics Co., Inc., Fairfield (E) 
Extrusion machines: 
Pres.—Jack Ward 
Vice Pres.—Merton Ephraim 
Sls. Mgr.—Bob Silverman 
Pur. Agt.—Bill Ward 


KENTUCKY 


*Gibbs Automatic Moulding Div., Pierce 
Industries, Inc., Henderson 
Injection machines: 5—2 oz.; 2—4 oz.; 2—12 
to 16 oz. 
Gen. Mgr.—Robert K. Gibbs 
Sis. Mgr., Pur. Agt.—A. J. Baumeier 


*Tri-State Plastic Molding Co., 
Henderson (I) 
Injection machines: 1—2 oz.; 3—4 oz.; 9— 

8 oz.; 4- HT 02Z.; +4 16 oz.; 1—24 oz.; 
1—32 oz. —48' oz 
Pres. Patrick i Buckle 


Gen. Mgr., Sls. Mgr. on R. Kay 












(For complete addresses, see Alphabetical Index, p. 1323) 





LOUISIANA 


*Dixie Plastics Mfg. Co., New Orleans 4 


+] 


Extrusion machines: 3—2 to 2%"; 1-34 
Injection machines: 1—6 oz 

Pres.—F. L. Boylan 

Vice Pres.—C. R. McCauley 

Sis. Mer.—F. V. Boylan 

Pur. Agt.—Thomas P. Breslin 


MAINE 


*Keyes Fibre Co., Waterville (C) 
Compression presses: 1-100 ton; 2-200 ton; 
1--300 ton; 9—500 ton; 1-800 ton; ]- 
1000 ton 
Pres.—R. H. Cutting 
Vice Pres., Sls. Mgr.—D. Archibald 
Mdse. Mgr.—D. Hall 
Pur. Agt.—R. Wescott 


*Maine Molding Products, Boothbay 
Harbor ( 
Compression presses: 2—75 ton; ote 
Transfer presses: 1—75 ton 

a mand J. —— co 

Vice Pres., Gen. Mgr.—Clarence Jeffrey 
Sls. Mgr.—Paul J. Crosby 

Pur. Agt.—J. A. Bracy 


MARYLAND 


*Birckhead Monomer Molding Co., 
Baltimore 
Injection machines: 1—32 oz. 
Pres.—Taylor A. Birckhead 
Vice Pres.—Dr. Charles F. Bonilla 


*Eljay Corp., Baltimore (C) 
Compression presses: 4—8 to 25 ton 
Pres.—Stanley A. Sladek 
Vice Pres.—R. P. Hennessy 
Sls. Mgr.—Charles A. Sommers, Jr. 
Pur. Agt.—M. L. Sladek 


*Fawn Plastics Co., Inc., Timonium 
Injection machines: 3—3 oz.; 2—6 oz; 


oz. 

Pres.—Robert D. Brickett 
Vice Pres.John Franzone 
Sls. Mgr.—William Reese 
Pur. Agt.—Carl Neutzel 


Milmar Plastics, Inc., Hagerstown (1) 
Injection machines: 1—1 oz. 
Pres., Sls. Mgr., Pur. Agt.—J. L. Schmid 
Vice Pres.—A. A. Henneberger, Jr. 


*Moldcraft Products, Inc., Baltimore 


Compression presses: 8—25 ton; 6—50 

Injection machines: 7—3 oz. to 16 oz. 
Pres., Sls. Mgr.—David H. over 
Vice Pres., Pur. Agt.—Frank S . Nixdorf 


National Plastic Products Co., The, 


Odenton (C, E,D) 
Pres.—E. Winer 
Vice Pres.—A. Winer 
Sls. Mgr.—J. R. Brown 
Pur. Agt.—D. J. Anderson 


PharmaPlastics, Inc., Baltimore (E, I) 


*Standard Cap and Molding Co., 


Baltimore 

Compression presses: 18—Rotary 

Injection machines: 4-9 oz!, 3—3oz. 
res.—C. M. Crowther 
Vice Pres., Sls. Mgr.—C. E. Hemingway 
Pur. Agt.—E. J. Nelson 


*Wama Co., The, Baltimore (C) 
Compression presses: 3—2 to 25 ton; 1-50 
ton 


Pres.—S. K. Bodine 
Sls. Mgr.—H. H. Robbins 
Pur. Agt.—W. D. White 


MASSACHUSETTS 


Bolta Products Div., The General Tire & 
Rubber Co., Lawrence C, 
Compression presses: 20—from 230 ton @ 

758 ton 
Extrusion machines: 16—from 1%” to 3” 


x = | 


Injection machines: 20—from 6 oz. to 100 a2 














—John G. Roppel 
=. i sler —Sumner L. Trilling 
Research and Development Mgr.—George 
S. Laaff 
Agt. aw ayne Grubaugh 
tang Megr.—William F. Murphy 


* Boyden Plastics, Inc., Taunton (I) 


ae gy 4 8 oz.; 1-16 oz.; l- 
In -4 oz. 


*Brook Molding Corp., Norwoc vd (C, I, T) 
Compression presses; 7—20 ton to 300 ton 
Injection m: achines 2—4 oz.; 3—12 oz. 
Transfer presses: 5—20 ton to 300 ton 

Pres.- F Reed Es tabr« y0k, Ir. 

Vice Pres., Sis Me rr.—C. M. Cunningham 

Vice Pres.—-Wm A _Mixter, Jr. 

Treas., Pur. Agt.—F. K. Whiting 


Carver Corp., The, Note ood (E) 
Extrusion machine s: 1-4%”; 1-6” 
Pres.—[Irving Carver 
Vice Pres.—Jack Ravreby 
Treas.—Fred A. Ravreby 


Century Plastic Co., Fitchburg (I) 
Injection machines: 7—4 oz to 22 oz. 
Pres., Pur. ae E S. Sharaf 
Sis. Mgr.—M. H. Jaffe 


Church, C. F., Div. of American- 
Standard, Holyoke (C, I) 
Compression presses: 4—500 ton; 36-100 

ton; 64—100 tom, Nas 300 ton 
Iniection machines: 20—4 oz. to 60 oz. 
Pres.—R. A. Withe a 
Vice Pres., Plastic Prod. Sls.—E. H. Osgood 
Pur. Agt.—Leland W. Shaw 


Clark-Cutler & McDermott Co., eae 
( 


Compression presses: 
Pres.—-F. Roland Me Dermott 
Vice Pres.—Henry Aimcne 
Sis. Mer.—Robert H. Schmitt 
Pur. Agt.—Luke Murray 


*Commonwealth Plastics Corp., 
Leominster (E, I) 
Extrusion machines: 12 
Injection machines: 30 


*Component Mfg. Service, Inc., W. 
Bridgewater (C, I T) 
Compression presses: 3—30 ton; 4—2 ton 
Injection machines: 30—10 oz.; 3—2 oz. 
Transfer presses: 4—15 ton 

Pres.—Randolph G. Barker 
Sls. Mer.—George K. Black 
Pur. Agt.—Roy E. Owens 


*Custom Extrusion, Inc., Sheffield (E) 
Extrusion machines: 3—3% 
Pres.—H. R. Stover 
Pur. Agt.—N. C. Bennett 


Dapol Plastics, Inc., Worcester (1D 
Injection machines: 16—4 oz. to 48 oz. 
Pres.—David Goldrosen 
Vice Pres. & Pur. Agt.—Louis 1. Goldrosen 


*Deerfield Plastics Co., Inc., South 
Deerfield (E) 
Extrusion ptciines 6—2” to 4%” 

. Sls. Mgr.—Kenneth T. Barker 
Vice Pres., Pur. Agt.—Elliott R. Berber, Jr. 


*Di Pierro Mfg. Co., Shrewsbury (D 
Injection machines: 4—12 

Pres.—Michael Di Pie —_ 

Sls. Mgr.—Joseph Marzo 


Duall Plastics, Inc., Athol (E) 
sion machines: 1—2%”"; 1—3%” 
'res.— S. Jesionowski 


Pur. Agt.—Jeanne C. Jesioniwski 


*Eastern Plastics Co., Inc., N. Wilbraham 


(I) 
ettion machines: 1—4 oz.; 2-10 oz.; 1l—- 


oz. 


**Foster Grant Co., Inc., Leominster (1) 
iapetion machines: 70-— 2 oz. to 60 oz. 
res.—Joseph C. Foster 
Executive Vice Pres.—Dr. Robert L. Purvin 
Sales Mgr.—M. W. Bernstein 
Pur. Agt.—Wm. L. Gettens 


—_ 


*Operates own tool room 


k Indicates Advertiser 


*Gulliksen, Wm. M., Mfg. Co., Newton 
Lower Falls (C, T) 
Compression presses: 30—30 ton to 390 ton 
Transfer presses: 20 

Pres.—G. W. Olson 
Vice Pres., Treas., Pur. Agt.—C. F. Wolfe 
Sls. Mgr.—John Prendergast, Jr. 


*Haveg Industries, Inc., Taunton Div., 
Taunton (C, E, I, T) 


Compression presses: 201 8% ton to 340 ton 
Extrusion machines: 1—1%%" 2-2"; —. 
nae. mi achines: 38—3 oz. 2—4 oz.; 4-8 
12 oz.; 6 16 « 
Tre m-. r pres ses: 85—25 oom ‘to 375 ton 
Pres.—John Lux 
Vice Pres.—G. S. Berge 
Sis. Mgr.—F. C. Tucker 
Pur. Agt.—J. Taylor 


Kingman Co., E. B., Leominster (E, I) 
Extrusion machines: 2—2%” 
Injection machines: 1—2 oz.; 3—4 oz.; 1-6 
oz.; 8-8 oz.; 1—16 oz.; 1—20 oz. 


Kirk, F. J., folding Co.., Inc., <aeaten (D 
Injection machines: 8—4 oz.; 3—12 oz.; 1-8 
oz. 
Pres.—Fred J. Kirk 
Asst. to Pres.—Paul O. de Blois 
Sls. Mgr.—Peter A. Chabot, Jr. 


*Lawrence Adhesive & Chemical Co., 
Inc., Lawrence 
Compression presses: 1 
Pres., Sls. Mgr.—W. J. LeBrun 
Vice Pres.—A. P. McGreevy 
Pur. Agt.—M. R. Hardy 


*Maynard Plastics Co., Inc., Salem (E) 
Extrusion mac hines: 2—1%"; 7-2%"; 4—3%"; 
—41 
Pres.- Be n y aneuil 
Vice Pres., Treas.—Maynard Axelrod 
Gen. Sis. Mgr.—Manny Gassman 
Sls. Mer.—Louis Miller 
Pur. Agt.—Maurice Resnick 


*°Morningstar Corp., The, Cambridge 


Injection machines: 14—from 4 oz. to 32 oz. 
Pres.—Otto Morningstar 
Sls. Mgr.—George E. Gross 
Pur. Agt.—Emanuel Morningstar 


*New England Tape Co., Hudson 
Pres. & Sls. Megr.—Howard M. Wi koff 
Pur. Agt.—F. A. Keay 


Northeastern Plastics, Inc., Boston (1) 
Injection machines: 6—4 to 16 oz. 
Pres.—Harry O. Sandberg 
Vice Pres.—C. W. Sandberg 
Pur. Agt.—Daniel Sanko 


Northern Industrial Chemical Co., Inc., 
S. Boston (C. 
Compression presses: 25 
Injection machines; 2 

Pres.—Albert B. Bower 

Vice Pres.—Philip Seaman 
Sls. Mgr.—Douglas F. Natter 
Pur. Agt.—Maurice Weiner 


*Novelty Bias Binding Co., Chelsea (E) 
Estresion spechince: 2—1%"; 7—2%"; 4—3%"; 


> 


Pres.—Ben Faneuil 

Vice Pres.—Dave Casty 

Sis. Mgr., Industrial Div.—Manny Gassman 
Sls. Mer.—John Ratto 

Pur. Agt.—Phil Faneuil 


*Phoenix Plastics Corp., Clinton (E, I) 
Extrusion machines: 4—various sizes 
Injection machines: 2—8 oz.; 1—10 to 12 oz. 

Pres., Sls. Mgr.—E. H. Jaeger 
Vice Pres. & Pur. Agt.—Leo J. Montagna 


Plastic Academy Products Corp., 
Leominster 


Injection machines: 2—2 oz.; 3-8 o —_ 
oz.; 3—16 oz.; 3-20 is 1- 32 0z.; l= 
48 oz. 


Pres.—Felo Tocci 

Vice Pres.—Louis Tocci 

Sls. Mgr.—Ray Morse 

Pur. Agt.—Alphonse Piermarini 


Plastic Extrusion & Engineering Co., Inc., 
Westboro (E 
Extrusion machines: 1—2\%” 

Pres., Sls. Mer.—Alfred E. Horka 
Vice Pres.--C. Murray Leeds 


*Plastics Industrial Products Inc., 
Peabody (E) 
Extrusion machines: 3—2%"; 1-—3%" 

Pres.—William Abramowitz 
Gen. & Sis. Mgr.—Saul Skoler 
Pur. Agt.—Norman Mayberg 


CUSTOM MOLDERS AND EXTRUDERS 


*Plastimold Corp., Attleboro (Cc, I) 
Compression presses: 65—150 
Injection machines: 2—8 oz. and 24 oz. 

Pres.—Lou Abrams 
Vice ro Ss — Mer.—John Stenberg 
Pur. Agt., . Mgr.—Howard Bangs 


Plast-O-Matic Corp., Leominster (1) 
Injection machines: 11—4 to 12 oz. 
Pres.—Alfred G. Weaver 
Vice Pres.—Seymour Thorler 
Sls. Mgr.—Charles Swift 
Pur. Agt.—K. Goodridge 


*Plastronic Engineering Co., 
Marlboro Oy 
Compression presses: Pt 9s fons 1- & ton 
Injection mac uines : 
Transfer presses: 2— is i. "1-30 ton 
Pres.—Richard I. Thayer 
Sls. Mgr.—Norman Curtis 
Pur. Agt.—Barbara J. Small 


Plymouth Cordage Co., Plymouth (E) 
Extrusion machines: 1— 2”, - 
res.—Paul G. Krueger 
Vice Pres.—B. B. Bradley 
Pur. Agt.—S. H. Brewster 


*Prolon Plastics, Florence (Cc, D 
Compression presses: 4—15 ton; 2—75 ton; 
15—100 ton; 12—200 ton; 4—450 ton; 
1—500 ton W.S.; 1—500 F.O.; 1—75 ton 
Sal Press; 2 Rotary Presses 
Injection machines: 5—6 oz.; 2—4 oz.; 13— 
12 oz.; 5—16 oz.; 4—24 oz.; 7-100 oz.; 
1—150 oz.; 2—300 oz. 


*R. E. C. Manufacturing Corp., 


Holliston tee Rag 9 | 
Compression presses: 12—30 to 150 ton; 3— 
50 ton 


Injection machines: 83—3 to 8.oz. 
Transfer presses: 4—150 ton 
Pres., Pur. Agt.—Robert E. Chick 
Vice Pres.—Theodore S. Val 
Sls. Mer.—William S. Ewell, Jr. 
Plant Supt.—Harry W. Chick, Jr. 


*Reed Plastics Corp., Worcester (E) 
Extrusion machines: 5—3%" and 4%” 
Pres.—Milton S. Sheftel 
Treas.—Maurice I. Log 
Sls. Mgr.—Anthony P. Beaudry 
Works Mgr.—Gerald E. Berlyn 


Schreiter, F. R., Inc., Clinton ® 
Injection 7 1—2 oz.; 3-8 oz.; 5— 


oz.; 1—22 oz. 
Pres.—F. R. Schreiter 


*Sheffield Plastics, Inc., Sheffield (E) 
Extrusion . ome 1-2%"; 4—3\%”" 


Vice Pres., Pur. Agt.—J. E. Mullen 
oe. sa Sar winch + renin 
. Hauprich 


Springfield Moulders, Inc., Monson A. 
ae machines: 2—4 oz.; 3—8 oz.; 


9 ~Victor Rosenlund 
Vice Pres.—Gilbert E. Stacy 
Treas.—Donald T. Snow, Jr. 


Standard Plastics Co., Ine., Attleboro 
(C, I, T) 


Compression presses: 6—50 to 150 ton 
Injection machines: 25—% oz. to 12 oz. 
Transfer presses: 2—50 ton 

Pres.—Frederick V. Murphy. 

Vice a (Production) vest E. Grif- 


Vice Tn. Sls. Mgr.—Norman E. Harris 


*°Star Mfg. Co., Leominster (1) 
Injection machines: 12—6 oz. to 9 oz. 
Pres.—Robert Padavano 
Treas.—Anthony Padavano 
Pur. Agt.—John Cullaine 


*Terkelson Machine Co., Boston (C) 
ompression presses: 25 
Pres.—Albert B. Terkelsen 
Vice Pres.—Jasper Derry 
Sls. Mgr.—Harold A. Myers 
Pur. Agt. & Treas.—Edwin A. Terkelsen 


*Victory Plastics Co.. Hudson (C, E, I, T) 
Compression presses: 25 ton to 
Extrusion machines: 2—%” 
Injection machines: 6 oz. to 100 oz. 
Treaster resses: 50 ton to 200 ton 
tdwin L. Beckwith 
Vice Pres., Sls. Mgr.—Charles P. Maciver 
Pur, Agt.—Sherwood C. Nichols 
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CUSTOM MOLDERS AND EXTRUDERS 


*Worcester Moulded Plastics Co., 


: 20—8 oz. to 375 oz. 
ham 


Sls. “Mer.— mas Ackerly 
Pur. Agt.—Ralph Williams 
Treas.—Horace Gooch 


MICHIGAN 


*Bangor Plastics, inc.. 200 fon AY T) 
Compression presses: 0 ton to ton 
Transfer 1— 30 ton; 1—250 ton 

Pres. Victor Miller 
batt = Gen. Mgr., Sls. Mgr.—E. O. 


Asst. Mgr., Pur. Agt.—G. F. Wokeck 
*Blue Water Plastics Co., St. Clair ) 
Injection machines: 2~—4 oz. to 6 o2.; 2~12 


oz. to 16 oz. 
Pres.—Chris Haas 


*Bopp-Decker Plastics, Birmin ton (I) 


Injection machines: 2—6 oz.; 2— ; 2-12 


Vice tJ: Ror in Agt. .—Judson Decker 
Sls. Mgr. —Frank Murphy 


**Cadillac Plastic & Chemical Co., 


Detroit (C, E) 
Extrusion machines: 1—1%"; 3—1%"; 1—2%”"; 
3—3"; 1—4%”" 
Pres.—Robert 


Jacobs 
Exec. Vice Pres.—Richard J. Jacobs 
Sis. Mgr.—Lloyd R. Marentette 
Pur. Agt.—Frank Barnard 


*De Luxe Plastic Co., Detroit (E) 
Extrusion machines: 2—3%"; 1—4%"; 1—5”; 


1-6” 
Pres.—Nick Timko 
Sls. — ames C. Morosco 
Pur. Agt.—F. Hudson Haynor 


*Detroit Macoid Corp., Detroit (E, I) 
on nee «way i 
_— mee ‘Hendrie, Sr. 
Vice Pres. 


Pur I. E. Gould 
Sls. Mares: D. Bie 


*Detroit Plastic Products Co., Mf. 


Clemens (I) 
Injection machines: 2—4/6 oz.; 5—12/16 oz.; 
1—20 oz. 


*Double D Plastics, Greenville (I) 
seat machines: 1—4 oz.; 2—6 oz.; 3-8 
2—20 oz. to 28 oz.; 1-32 oz. 
9 Earl D. Drake 
Gen. Mgr.—C. P Wilson 
Sls. * 9 —K. _— 
Pur. Agt. —Fons's 


Duralastic Products Co., Detroit (C) 


ie +e ian 30 ton to 200 ton 


Pres.— 
Vice re fulus , 
Sls. + nag & Project Engineer—Clyde J. 


Hamner 
Pur. Agt.—James R. Pollock 


*Fabricon Products, A Div. of The 
Eagle-Picher Co., River Rouge (C) 
Cc a oy presses: 15 ton to 200 ton 


‘ ller 
% 4 Galvin. R. D. Halford 
Pur. Agt.—( . Barber 


*Frank Plastics Corp., Detroit (E) 


Extrusion machines: 


*General Machine & Tool Works, 
Walled Lake (Cc, D 
Compression presses: 2—150 ton 
Injection machines: ‘4 4—8 oz.; 4—32 

oz.; 1-60 oz.; ~48766 oz.; 180/120 
oz.; 1—300 oz. - 400 oz. 


General Plastics, Inc., Kalamazoo (E, - 
Extrusion machines: 4 
Injection ere 1—2 oz.; 2—2%” oz.; 1— 


8 oz.; 1-12 oz 
Pres., Sis. Mgr., Pur. Agt.—M. K. Gibson 


Vice Pres.— bien Hayes 





* Operates own tool room 
% Indicates Advertiser 
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Grand Haven Plastics Co., Grand Haven 


Compression presses; 6—from 25 ton to 150 


Pres.—R. E. Jacobson, Jr. 
Vice Pres., Gen. Mgr.—J. F. Bonar 
Secy., Treas.—Dave Jacobson 


*Haas Corp., The, Mendon S&S I, T) 
Compression presses: 3—50 ton; 4—80 ton; 3 
—100 ton; 4—150 ton; 2— ies. ton; 4—250 
ton; 1—400 ton; 3— 450 ton; 1—700 ton 
Injection machines: 1—2% oz.; 1-6 oz.; 5—8 
oz.; 1-12 oz.; 2-16 oz.; 1—20 oz. to 28 

oz.; 1—32 oz. 

Transfer presses: 4—80 ton; 3-100 t 4—- 
150 ton; 2-175 ton; 4—250 ton; “3-450 
ton; 1—700 ton 

Pres., Sls. Mgr.—Paul C. Haas 
Vice Pres.—Norman H. Haas 
Pur. Agt.—Keith Drake 


Hoffman Industries, Inc., Spring Arbor 


Injection os 1—4 oz.; 1—8 oz.; 1-12 
oz.; 1l— 
Pres.—John J. Hoffman 
Vice Pres. & Sls. Mgr.—Eugene F. Hoff- 


man 
Pur. Agt.—William P. Hoffman 


*Hughes Plastics, Inc., ,, Jose peph (I) 
Injection Machines: 3—4 oz.; oz.; 2-9 


oz. 
Pres.—Kent H. Hughes 
Sls. Mgr.—R. S. Kasischke 


*Kal Plastics, Inc., Beaverton (E) 
Pres.—M. J. ahar 
Sls. Mgr.—Rod Tawsley 


*Lus-Trus Corp., Ypsilanti ( 
Extrusion Machines: 10—From 2” to 3%” 
Pres.—H. T._ Mather 
Exec. Vice Pres.—Elton E. Magnuson 
Dir., Sls.—Fred E. Schwab 
Dir., Eng.—Fred N. Blackmore 


*MacDonald Mfg. Co., New Baltimore 


(C, I) 
Compression Presses: 2—150 ton 

Injection Machines: 1—2 oz.; 1—3 oz.; 1—4 
0Z.; a! a 4—8 oz.; 1-9 oz.; 1-20 
0Z.; — oz.; 1-32 oz.; 1-48 oz.; 
2-64 1—80 oz. 

Pres. ee MacDonald 

Vice Pres.—Scott Walker 
Pur. Agt.—William Hopson 


*Michigan Plastic Products, Inc., Grand 


Haven (I) 
mnioeiien Machines: 1—2 oz —4 oz.; 1-6 
a4 @ ©) 1—12 oz.; “- Me oz.; 2—20 


in * Sis. Mgr. Miller G. Sherwood 
Vice Pres.—Marion A. Sherwood 
Plant Mgr.—C. F. Maitzen 

Chief Engineer—R. W. Ruiter 

Pur. Agt.—Mary Bosman 


*Mitchell Plastics, Inc., Owosso (I) 
arr Machines: 2— 4 oz.; 2—6 oz.; 2— 
oz.; 1-12 oz; 3-16 oz.; 1—32 oz.; 
1 48 oz. 
Chrmn.—William F. oem 
Pres.—Thomas S. Drabe 
Secy., Treas.—D. K. Patines 
Pur. Agt.—G. A. Van Epps 
Plant Mgr.—Henry L. Miller 


*Modern Plastics Corp., Benton Harbor 
C, I, T) 
Compression presses: 35—35 ton to 1200 ton 
Injection machines: 21—4 oz. to 60 oz. 
be a fF ~y 25—35 ton to 500 ton 
ictor A. Miller 
View Pres., Gen. Mgr., Owen E. Skelton 
Pur. Agt.—Richard Smikle 


Pace Co., F. D., Grand Rapids (Cc, I) 
Compression Presses: 1—30 
Injection Machines: 1—1 oz 
Pres., Sls. Mer.- -—F. D. ee 
Vice Pres.— xs . Pace 
Pur. Agt.—L. Vanderbrink 


Plastic Masters, Inc., New Buffalo (C, I) 
Compression Presses: 2—780 ton; 1—600 ton; 
2—280 ton; 3—175 ton; 2—150 ton; 


ton 
Injection Machines: 3—20 oz.; 3—12 oz.; 
Pres.—Victor A. Miller 
Vice Pres.—Owen E. Skelton 
Mgr.—Carl G. Marquardt 
Pur. Agt.—Don Siegmund 


(For complete addresses, see Alphabetical Index, p. 1323) 





*Plastics Processing Co., Flint (C, E, J) 
Compression Presses: 1—100 ton 
Extrusion Machines: 1—3%”" 
Injection Machines: 1—4 oz.; 1-8 oz.; 1-1§ 
oz.; 1—20 oz. 
Pres., Sls. Mgr.—Edward M. Werbe 
Vice Pres. —Raymond L. Cook 
Pur. Agt.—Earl Rock 


Plastray Corp., Walled Lake (1) 
Injection Machines: 9—4 to 24 oz. 
Pres. & Sls. Mgr.—D. L. Jocelyn 
Vice Pres.—H. V. Mutter 
Pur. Agt.—R. J. Granlund 


Reynolds Plastics, Inc., Walled Lake ‘e (C) 
compression Presses: 1-8 t ton; 1-100 
Pres., Sls. Mgr., Pur. Agt. “ douee oe 
Vice Pres.—J. Kovacs 


*Robbins, Jim, Co., Royal Oak (D 
Injection Machines: 8—4 oz.; 2—8 oz.; 1-19 
oz.; 8-16 oz.; 18-20 oz.; 2 b0 on, 
1—100 oz. 
Pres.—J. M. Robbins 
Exec. Vice Pres., Sls. Mgr.—W. L. John. 


son 
Exec. Vice Pres.—H. G. Michael 
Pur. Agt.—C. W. Cornwall 


St. Clair Plastics Corp., Pm City (1) 
Injection Machines: 1— “+ 1-4 on; 
1—4 oz. Vt K- % = 1-10 oz; 
1—12 oz. to 16 o 
Pres., Pur. Agt.—A. ew 


*St. Regis Paper Co., Michigan Panelyte 
Molded Plastics Div., Dexter (C, LT) 
Compression Presses: 2—30 oa 1—35 ton: 

7-50 ton; 5-100 ton; —150 bn 
8-200 ton; 1-300 ton; 1-400 ton; 
1—500 ton 
iapetios Machines: 1—4 oz.; 1-6 oz 
1-10 o7.; 4-12 “on; 4- i oe 
2-48 o 
Transfer a 5—200 ton; 1—300 ton 
Plant Mgr.—Paul Y. Chamberlin 
Sls. Mgr.—E. E. Sanders 
Pur. Agt.—Walter K. McGee 
Chief Sls. Engineer—W. J. Parsons 


Swedish Crucible Steel Co., Detroit 
(C, ED) 
Compression Presses: 45—100 to 500 ton 
Extrusion Machines: 5—2%”" to 3%” 
Injection Machines: 15—8 oz. to 80 oz. 
Pres.—O. L. Olson 


Pur. Agt.—J. Efrusy 


*Thierica Studio, Inc., Grand Rapids (1) 


Injection Machines: 2—up to 16 oz. 


°W-L Molding Co., The, Kalamazoo 
C, I, T) 


Compression Presses: 1—20 ton; 1-30 ton 
2—100 ton; 1—200 ton; 2—250 ton 
Injection Machines: 4—6 oz.; 5—8 oz.; 1-12 

oz.; 2—20 oz. 
Transfer Presses: 1—30 ton; 1-100 ton; 
2-250 ton; 1—20 ton 
Pres., Sls. Mgr.—Geo. R. Laure 
Vice Pres.—E. L. Laure 
Pur. Agt.—J. P. Nielsen 


Wolverine Plastics, Inc., Milan (D 
Injection Machines: 14—6 oz. to 140 oz. 
Pres., Sls. Mgr.—Dan Vass 
Vice Pres., Engineer—Jay Kuhn 
Pur. Agt.—Don Harkness 


*Woodall Industries, Inc., Detroit 
(C, E) 

Compression Presses: 28—up to 1000 ton 
Extrusion Machines: up to 6” 

Pres.—H. J. Woodal 

Exec. Vice Pres.—C. B. Johnson 

Ind. Sls. Mgr.—A. J. McKeon, Jr. 

Pur. Agt.—G. K. Geisbuhler 


MINNESOTA 


*Booker & Wallestad, Inc., Minneapolis 


Injection Machines: 1—1 oz.; 1—4 oz.; lb 


oz. 
Pres.—R. G. Booker 

Vice Pres.—V. C. Wallestad 
Sales Mgr.—R. J. Lindgren 
Pur. Agt.—Danold Peoples 


*Contour Plastic Molding, Inc., 
Minneapolis 
Injection Machines: 6—% o02.; 
3-—2% oz.; 1—4 oz.; 1-12 on 
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Engineering Associated, Winona (I) 
Injection py my 1-2 oz.; 1-2% oz.; 
1—4 l oz. 


Gen. Mar. : asil W. Leggin 


Excelsior Plastics, Sub. of Northwest 
Plastics, Inc., Belle Plaine (I) 


ion M achines: 6—2 oz. to 28 oz. 
— —J, R. Freyermuth 
Vice Pres.—William H. Mahle 
Mer.—Tom McKinney 
Treas.—R. W. Helgeson 


**Mayon Plastics, Hopkins (E) 
xtrusion machines: 4—2%”; 1—3%” 
° Gen. W Mer. & Pur. Agt. no EE D. Johnson 


Minneapolis Plastic Molders, Inc., 
Minneapolis (C, I, T) 
Compression presses: 18—50 ton to 300 ton 
Injection machines: 4—2 oz. to 8 oz. 

i sresses: 10—50 ton to 300 ton 
~ Fre »as.—J. Erick Anderson 


**®Minnesota Plastics Corp., St. Paul (I) 
Injection machines: 38—% oz. to 48 oz. 
Pres.—H. R. Galloway 
Vice Pres.—C. S. Blackwell 
Sis. Mgr.—J. H. Thomas 
Pur. Agt.—N. A. Sandven 


*North Star Industries, Inc., Minneapolis 
(I) 
Injection machines: 1—4 oz.; 1—6 oz. 
es Sls. Mgr.—Ray H. Harris 


Vice Pres.—Leo B. Harris 
Pur. Agt.—Frank Harris 


*Northwest Plastics, Inc., St. Paul 


(C, I, T) 
Compression | rs SSeS: 5 at 50 ton to 500 ton 
Injection machines: 2 oz. to 24 oz. 


Transfer presses: 16— = 50 ton to 500 ton 
Pres.—J. R. Freyermuth 
Vice Pres.—William H. Mahle 
Treas.—R. W. Helgeson 
Sis. Mer.—W. W. Hutchins 
Pur. Agt.—R. J. Twiss 


*Plastics, Inc., St. Paul (C, I, T) 
Compression presses: 18—from 12 ton to 500 
ton 
Injection machines: 10—2 oz. to 24 oz. 
Transfer presses: 4—from 175 ton to 500 ton 
Pres.—H. A. Griebenow 
Vice Pres., Sls. Mgr.—P. K. Schilling 
Pur. Agt.—M. Peterson 


*Product Engineering & Development 


Co., Hopkins (C, T) 

Compression presses: 2—175 ton; 1—100 ton; 
1—30 ton 

Transfer Presses: 1 Plunger transfer, 175 


ton 
Sls. Mgr., Pur. Agt.—A. G. Morrison 


*Rainbow Plastic Products, Inc., 
Minneapolis (I) 
Injection machines: 6—from 2% oz. to 20 oz. 

Pres.—L. E. Erickson 
Vice Pres.—O. A. Hultgren 


*Rayette, Inc., St. Paul (C, I) 
ompression presses: 1—15 ton; 2—30 ton; 
2-50 ton; 3-100 ton; 1—150 ton; 
1—200 ton 
Injection machines: 2—8 oz.; 1—4 oz. 
Pres.—M. L. Arend 
— Pres.—W. P. Niemiec 
Mgr.—D. F. Boyd 
Pur. Agt = lizabeth Houston 


*Sperzel Co., Minneapolis Ci Hh 
Compression presses: 1—400 ton; 3—600 ton; 
4—1500 ton 
Injection machines: 1—4 oz. to 6 oz.; 1—8 
oz. to 10 oz.; 8—12 oz. to 16 oz. 
Transfer presses: 1—400 ton; 3—600 ton 
Pres., Pur. Agt.—M. J. McCabe 
Vice Pres., Sis. Mgr.—H. H. Reinhard 


*Thermotech Plastics, Inc., Affiliate of 
Booker & Wallestad, Inc., Minneapolis 
(Cc, 1) 
Compression presses: 1—25 ton; 1—30 ton; 
_ 2-50 ton; 1-75 ton 
Injection machines: 4—2% oz. 
Pres., Sls. Mgr.—E. M. Booker 
Vice Pres.—J. M. Thomson 


*Thunderbird Plastics, Inc., Minneapolis 
(I) 


Injection machines: 1—6 oz.; 1—8 oz.; 1-9 
oz.; 4—12 oz. to 16 oz. 


a 
* Operates own tool room 
%& Indicates Advertiser 


*United Fabricators & Electronics, Inc., 
Stillwater (I) 
Injection machines: 5—1 oz.; 5—2% oz.; 1-3 

oz. 
Pres., Sls. Mgr.—R. C. Gilbert 
Vice Pres.—Albert Kreimer 
Pur. Agt.—F. R. Gilbert 


** Wilcox Products Co., Minneapolis (I) 
Injection making: 38-2 oz; 2-2% oz.; 
1-4 —6 oz. 
Pres.—Earl’ W. Nelson 
Vice Pres.—Sylvester Mady 


MISSISSIPPI 


Fryling Electronic Products, Holly 
Springs (I) 
Injection machines: 1-8 oz.; 1-16 oz.; 

2—32 oz.; 1-48 oz.; 1—60 oz. 
Pres.—G. Richard Fryling 
Vice Pres.—Geo. Fryling 
Sls. Mgr.—Jack P. Hauke 
Pur. Agt.—Marvin Brown 


MISSOURI 


* Avsco, Inc., Excelsior Springs (I) 
Injection machines: 1—3 oz.; 6—4 oz. to 6 
oz.; 1-12 oz. to 16 oz.; 2—16 oz. to 
20 oz.; 1—48 oz. 
Pres.—_John E. Ferguson 
Sls. Mgr.—Richard S$. Baumgartner 
Pur. Agt.—Ron Blair 


*Cepco Plastics Co., (Crestwood) St 
Louis 
Injection machines: 1—4 oz.; 1-6 oz.; 1-16 
oz.; 1—80 oz. 
Pres.—R. A. Karasek 
Vice Pres.—Frederick Taussig 


Clear View Plastics Corp., Popular Bluff 


Injection machines: 2—12 pl 2—12 oz. to 
oz.; 1-16 oz. to 20 o 
Pres., Sls. Mgr.—Earl bocdeneniass 


Engineered Products, Inc., Hazelwood (I) 
Injection machines: 2-6 oz 1—8 oz.; 1—10 
oz.; 1-12 7 1— 16 0 02. 
Pres.—George R. Krieger 
Vice Pres. & Treas. oa C. Shirtum 
Gen. Mgr. & Pur. Agt.—Leon E. Lada 


Hanley Plastics Co., St. Louis (C, I) 
Pres.—A. J. Spanogle 


*Howard Moldings Inc., Kansas wate (C) 
Compression presses: 2—150 tons; 

tons; 2—50 tons; 4—100 tons; inais 
tons; 1—15 tons. 

a sma P. Kay 

Vice Pres.—Jack R. Kay 

Sls. Mgr.—Robert L. Langford 

Pur. Agt.—Larry A. Miller 

Gen. Mgr.—Al Rollins 


*Injection Molding Co., Kansas City 


I, T) 
Pres.—W. K. Archer 
Vice Pres.—M. L. Davis, M. J. Grebowiec 
Exec. Vice Pres. & Sls. Mgr.—R. V. Vos- 


burgh 
Pur. Agt.—E. M. Davis 
K-S-H Plastics, Inc., High Ridge (E) 


Extrusion machines: 
Pres., Sls. Mer.—R. S. Hawes III 
Vice Pres., Pur. Agt.—F. L. Hawes 


°*Keyes Fibre Co., Waterville (C) 
Compression presses: 1—100 ton; 2—200 ton; 
1—300 ton; 9-500 ton; 1—800 ton; 


1—1000 ton 
Pres.—R. H. Cutting 
Vice Pres., Sls.—D. Archibald 


Mdse. Mgr.—D. Hall 
Pur. Agt.—R. Wescott 


*Koller Craft Plastic Products, Inc., 
Fenton cin 
Compression presses: 2—50 tons; 2—100 tons; 

3-150 tons; 4—200 tons; 1—250 tons; 
1—390 tons 
Injection machines: 1—300 oz.; 1—200 
1+100 oz.; 2—32 oz.; 1-28 oz.; 3- °26 
ez.; 2-16 oz.; 1-9 oz.; i-i2 0z.; 
3—4 oz.; 1-2 oz 
Transfer presses: 1-300 tons; 3—-175 tons; 
—125 tons 
Pres.—A | Koller 
Pur. Agt.—R. Boehner 


CUSTOM MOLDERS AND EXTRUDERS 


*Kuhlman Plastics Co., Inc.,Kansas City 


Injection machines: 1—4 oz.; 2—9 oz.; 2—12 

O25 4-16 2; 1-20 02, 2-48 o2.; 

Pres., Sis. ‘Mar. Pur. Agt.—O. E. Kuhlman 
Vice Pres., Secy.—Mrs. Marie Kuhlman 


Lenco, Inc., Jackson : Ct T) 
Compression presses: 2~—75 ton; 1— (G) "ton; 
1—200 ton 


Injection machines: 1—8 oz. 

Transfer presses: 1—200 ton; 1-100 ton 
Pres.—Paul J. Leonard 
Vice Pres.—W. C. Martinson 
Sls. Mgr. & Pur. Agt.—A. E. Perrin 


*Plastics Molding Co., Inc., St. Louis 
T) 
J > 
Compression presses: 5~—75 ton, 5—100 ton, 
10—175 ton 
Injection machines: 1—4 to 6 o 
Transfer presses: 5~—75 ton, 5-100 ton, 
10—175 ton 
Pres.—William Bachman 
Vice Pres.—Harold Bachman 
Gen. Mgr.—R. S. McDorman 


*St. Louis Plastic Moulding Co., St. Louis 


Injection machines: 1—2 oz.; 1—4 oz.; 1-6 
0z.; 1-8 oz.; 3-12 oz.; 1-14 oz. 


Vice Pres.—Val J. Goessling 
Pur. Agt.—L. R. Sappington 


NEBRASKA 


*Kerrco, Lincoln (C, 1%) 
Compression presses: 7—50 ton to 200 ton 
Injection machines: 4—3 oz. to 12 oz. 
Transfer . ei 


Kerr 
Sls. Mgr.—D. Ww. Hemphill 


Omaha Plastics Co., Omaha (C, I, T) 
Compression presses: 4—25 to 325 ton 
Injection mac ~as } 2-1 = 4 oz. 

— —— — 
.—Geo' D. Kahn 
Vie " Pres.— ied K. 


*Western Plastics Corp., Hastings (E) 
Extrusion_ machines: 8-1" to 3%” 
Pres., Treas. on. Lainson 
Vice Pres.—H. A. Lainson 
Sls. Mgr.—Larry D. Schnase 
Admn. Asst.—Keith W. Nielsen 
ecy.—Thomas Creigh, Jr. 


NEW JERSEY 


* Acetal Molding Co., Morristown (Ih 
Injection machines: 8—% oz. to 20 oz. 


*Action Plastics, Inc., Paterson 
Extrusion machines: 12—from 1%” to 10” 
Pres.—Peter H. Seckel 
Vice Pres., Milton Weiss, Jules R. Besser- 
man 


All Plastics Corp., Avon-By-The-Sea (I) 
Injection machines: 2—4 oz. to 6 oz.; 1-8 
oz., 1-12 oz. to 16 oz. 
Pres.—Albert C. Tompkins 
Vice Pres., Sls. Mgr., Pur. Agt.—William 
B. Tompkins 


*American Hard Rubber Co., Div. of 
Amerace Corp., Butler (C, E, I, T) 
Compression presses: 16—100 ton; 7s 175 

ton; 30-200 ton; 39-250 ton; 3—380 

ton; 1—400 ton; 2—500 ton; iL 760 

ton; 3—1600 ton; 1—2400 ton 
Extrusion machines: 10— 2%” to 4%” 
Injection machines: 1—1 oz.; 8—8 oz.; 1-48 


oz. 
Transfer presses: 1—500 ton 
res.—N. Tuthill 


Vice Pres.—J. P. Coughlin 
Sis. Mar.—G. H. Reed 
Pur. Agt.—V. Culver 


American Thermoplastics Corp., Union 
(E) 


Extrusion machines: 10-1%" to 4%” 
res.—Edwin H. Stratford, Jr. 
Vice _Pres.—Robert Peacock, David H. 
Garrison, Jr. 
Secy., Treas.—Samuel B. Fortenbaugh, Jr. 
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CUSTOM MOLDERS AND EXTRUDERS 







Arrow Plastics Corp., Passaic (1) 
Injection machines: 6: 1—4 oz.; 3~—12 oz.; 
1—12 to 16 oz.; 1-24 oz. 


*Atlas Plastics, Inc., Little Ferry (D 
Injection machines: 3-12 oz.; 1—5 oz. 
Pres., Sis. Mgr., Pur. Agt.—B. W. Maute 


Berkeley Engineering & Mfg. Co., a 
eley Heights (Cc, I 
Compression presses: 1—50 ton; 1-150 ton 
Injection mac A ven 2—4 oz.; 1-8 oz.; 1-16 


oz. 

Partner, Gen. Mar., Sls. Mgr.—Alfred F. 
Bahlke 

Partner, Factory Supt.—William Giese 

Pur. Agt.—Arthur F. Paulina 


*Bloomfield Molding Co., Bloomfield 


Congeaie presses: 3—100 ton; 3—200 ton; 
00 


ton 
Injection machines: 1—4/6 oz.; 5—12/16 oz.; 
—8/10 oz.; 1-4 oz.; Tine oz.; 1-26 


oz. 
Pres.—Sam Novick 
Sales Mer.—William Barry 
Pur. Agt.—J. L. Verner 


**Boonton Molding Co., Boonton 
(C, I, T) 
Compression presses: 96—from 25 ton to 
ton 
Injection machines: 19—from 2 oz. to 16 oz. 
Transfer presses: 17—from 25 ton to 300 ton 
Sls. Mer.—Chris J]. Groos 
Pur. Agt.—Henry E. Packer 


Britel Products. Inc., Paterson (D 
Injection machines: 6—2 oz. to 12 oz. 
Pres.—G. A. Brightman III 


*°Carmer Industries, Inc., Kenilworth 


Extrusion machines: 6 
Pres.—Carl A. Redmer 
Vice Pres.—Thomas J. Corbett 


*Carolan, K. T., & Co., Inc., Orange (E) 
Extrusion machines: 3-1”; 1%”; 3” 
Pres., Sales Mgr.—Kenneth T. Carolan 
Vice Pres.—H. J. O'Gorman 


*Celluplastie Corp., Newark (E, D 
Extrusion machines: 5—up to 3%” 
Injection machines: 16—3 oz. to 12 oz. 
Pres., Treas.—J. D. Giles 
Vice Pres., Sales—J. D. Proetor 
Vice Pres., Prod.—A. Nichols 


*Cerramoplastic Molders, Inc., Morris- 


town (C, T) 
Compression and transfer presses: 40—25 ton 
to 1000 ton 


*Claremould Plastics Co., Newark (D 

Injection machines: 10—from 4 oz. to 16 oz. 
Pres., Secy., Pur. Agt.—Philip Clare 
Vice Pres., Sls. Mgr.—George Clare 


*Corroplast, Inc., Passaic (E) 
Vice Pres,—_W. A. Mollard 
Sis. Mgr., Pur. Agt.—Jacob Jaglom 


**Davis, Joseph, Plastics Co., Kearny 


(E, I) 

Extrusion machines: 26—1” to 8” 

Injection machines: 14—2 oz. to 16 oz. 
Chrmn. of Bd.—Joseph Davis 
Pres.—Morton Davis 
Vice Pres.—Abe Davis 
Treas.—Lincoln Steinhardt 
Sis. Mgr.—Stanley Shur 
Pur. Agt.—S. Goldblatt 


*Delta Plastics Co., Bellmawr (C, I, T) 
Compression presses: 3—50 ton; 1—100 ton 
Injection machines: 1—3 oz. 

Transfer presses: 1—100 ton 


*Desimone, A. J., Corp., E. Paterson (I) 
Injection machines: 18: 2-12 oz.; 4-16 


Pres.—A. J. Desimone 

Vice Pres. & Pur. Agt.—J. A. Desimone 
Sls. Mgr.—Stanley O. Fenkel 
Secy.—John J. O'Reilly 


**Dillon-Beck Mfg. Co., Hillside (1) 
Injection machines: 1—8 oz.; 4—4 to 6 oz.; 
—12 to 16 oz. 
eae” Parke Logan 
res., Sls.—Charles B. Sanders 
Vice Pres., Pee Richard R. Lowe 


Secy., Treas.—W. E. Selby, Jr. 





* Operates own tool room 


% Indicates Advertiser 
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*Emeloid Co., Inc., The, Hillside (1) 


Injection machines: 3-2 oz.; 2—4 oz.; 2—6 
oz.; 2—8 oz.; 1-12 oz. 
Pres.—M. P. Leeds 
Vice Pres.—J. S. Freundlich 
Sales Mer.—G. W. Emerson 
Pur. Agt.—Florence Headley 


*Fibro Corp., Clark (DH 
Injection machines: 14—1 oz.; 4—6 oz., to 
8 oz.; 2—9 oz.; 1-12 oz. to 16 oz.; 
3-16 oz.; 2-20 oz.; 1—48 oz. 
Pres.—Frank Fontenelli 
Vice Pres., Sls. Mgr.—John Fontenelli 
Pur. Agt.—Richard K. Searles 


Food Film, Inc., Colivel ) 
een machines : 1—1”; 3—-1%"; 1-—2%"; 
Pres.—M. R. Gerow 
Vice Pres.—L. S. Little 
Pur. Agt.—D. D. Gerow 


*°Fortney Mfg. Co., Inc., Newark (I) 
Injection machines: 1-4 oz.; 3-8 oz.; 
1—12 oz. 
Pres. & Sls. Mgr.—Eugene L. Fortney 
Pur. Agt.—Elias L. Egeth 


*°Garfield Mfg. Co., Wallington 
(C, T, CM) 


Compression presses: 7—25 ton; 5—50 ton; 
4—100 ton; 1-200 ton; 1—300 ton; 
1—500 ton 

Transfer resses: 1—25 ton; 1—50 ton; 
4—100 ton; 1—200 ton; 1—300 ton 

Pres. F. W. Bauer 
Sls. Mer.—John Klimock 
Pur. Agt.—H. E. Sheard 


*Garray Plastics, Inc., Kearny (I) 
Injection machines: 8—2 oz. to 16 oz. 
res.—Henry Charzewski 
Vice Pres.—Henry Charzewski 
Sales Mer.—George R. Gomperts 
Pur. Agt. Doris McCracken 


*Gibson Associates, Inc., Cranford (1) 
Injection Machines: 1—4 oz. to 6 oz.; 18—12 
oz. to Oz. 


Pres.—Roval H. Gibson 

Vice Pres.—Eleanor Mcllvaine 
Sales Megr.—Frank J. Daleo 
Pur. Agt.—Anthony J. Grimaldi 


°Greising Engineering Co., Runnemede 
(Cc, 1) 
Compression presses: 8—10 ton to 100 ton 
Injection machines: 1—2 oz. 
Prop. A. R. Greising 
Pur. Agt.—I. R. Greising 


Hall Mfg. Corp., Paramus (E) 
Extrusion machines: 1—2”; 1-2%"; 1-3\%” 
Pres., Sls Mer.—William W. Hall 
Vice Pres.—Vreeland Flagg 
Pur. Agt.—Anne F. Hall 


*Holstein, Lee, Injection Molding, Inc., 
Clifton ( 
Injection machines: 1—4 oz.; 1—6 oz.; 1-8 

oz —12 oz. 
Pres. hee Holstein 
Vice Pres., Treas.—Selma Holstein 


*Hungerford Plastics Corp., Morristown 


1) 
> 
Extrusion machines: 5—1%” 6” 
Injection machines: 16—8 oz. to 57 oz. 
Pres.—D. C. Hungerford 
Sr. Vice Pres.—Jack Sandler 
Vice Pres., Sales—D. P. Arrowsmith 
Vice Pres., Prod.—Ake V. Ljung 
Pur. Agt.—R. V. Jacques 
*Hyde, A. L., Grenloch (E, I) 
Extrusion machines: 6—2” 
Injection machines: 12—2 oz. to 200 oz. 
Pres., Sls. Mgr.—A. S. Hyde 
Vice Pres.—C. L. Hyde 
Pur. Agt.—A. L. Hyde 
*Hydrawlik Co., Roselle 4 (E, 


Extrusion machines: 1—3%"; 1—4” 
Injection machines: 1—8 oz. 
Pres., Sls Mgr.—George A. Brown 
Pur. Agt.—M. M. Johnson 


*Industrial Devices Inc., Edgewater (I) 
Injection machines: 5—2% oz. 
Pres.—Nathan Schnoll 
Vice Pres. & Sls. Mgr.—N. J. Seiden 
Pur. Agt.—G. E. Mesnick 


Industrial Plastic Co., Metuchen (E) 
Extrusion machines: 6—1” to 4%" 
Pres. & Pur. Agt.—Edgar A. Baurer 
Sls. Mgr. & Vice Pres.—Joseph Schenkman 


complete addresses, see Alphabetical Index, p. 


Orange (C 


*Industrial Plastics & Equipment ee 
eS 

Compression presses: 4 

Extrusion machines: 1 

Injection machine s: 3 

Transfer presses: 1 
Pres.—Carmen R. Giannota 
Vice Pres.—Frank Kane 7 
Sls. Mgr.—Pat Petrillo : 
Pur. Agt.—Dick Rubin 


*Jersey Plastic & Die Casting Co., Ime 


ington (C, 1, T) 
Compression presses: 8—50 ton to 800 ton 
Injection machine 11—1 oz. to 32 az. 
Transfer presses: 3—50 ton to 200 ton 


Extrusion machine 2 

Injection machines: 3—2 oz.; 1—3 oz. 
Pres.—William Gould 
Vice Pres.—Charna Gould 


*Keystone Plastics, Inc., Newark (E, 1) 
1-2”; 2-91". 234" 


*°Killion Tool & Mfg. Co., Verona (B) 
Ext Tusion_mi achines: 4 
-Pres.—Fred T. Killion 


*°Kuhn & Jacob Molding & Tool Co, 


Trenton (C, T) 

Compre ssion presses: 5—100 ton; 6-60 ton; 
3—35 ton; 6—25 ton 

Transfer presses: 2—320 ton; -200 ton; 
10-140 ton; 14—100 ton; Tw 50 ton 


automatics 
Pres.—Eugene Jacob 
Vice Pres.—Walter Jacob 
Sls. Mgr.—Walter Jacob, Jr. 
Pur. Agt.—Michael King 


Laurel Plastics Inc., Asbury Park (D 
Saigon machines: 9—3 oz. to 8 oz. 
~David |]. Rosenheim 
View Pres.—Marcelle Rosenheim 
Pur. Agt.—Stacey Tavis 


*Liberty Plastics Co., a 
F, I, T) 
Compression presses: 16— 25 - '. 2000 ton 
Extrusion machines: 1—2 
Injection machines: 1 2 oz. *7%8 oz.; 1-480 
O77. 
Transfer presses: 1-100 ton; 2-250 ton; 
1—500 ton; 1—1000 ton 


*°Lor-El Co., Jersey City () 
Injection machines: 1—1 oz.; 4-4 07; 4-5 
oz.; 1—6 oz.; 1—12 oz.; 1—20 oz, 


Pres., Sls. Mgr., Pur Agt.—Lore E. Feiler 
Vice Pres.—E. J. Angelica 


*Luzerne Rubber Co., Trenton (C, E. 1) 
Compression presses: 12-80 ton; 5—150 
ton; 5—200 ton; 2—600 ton 
Extrusion machines: 1—4%” 
Injection machines: 2—5 to 7 oz. 
Pres.—Bruce Bedford, Jr. 
Vice Pres.—Harry E. Case 
Sls. Mgr.—M. J. Kearney, Jr. 
Pur. Agt.—Wm. Gummere 


M.C.I. Plastics Corp., Lakewood (D 
Injection machines: 3—4/6 oz.; 4—12/16 oz. 


®*Mack Molding Co., Wayne (C, E,I,T) 
Compression presses: 45—15 ton to 560 ton 
Extrusion machines: 2 
Injection machines: 67—% oz. to 560 oz. 
Transfer presses: 12—90 ton to 560 ton 

Pres.—D. S. Kendall 

Vice Pres.—J. McIntosh 

Sls. Magr., Secy.—S. I. Howell 
Pur. Agt.—R. Marx, E. Smith 


*°Madan Plastics, Inc., Cranford (C, I) 
Compression presses: 1—250 ton; 1—350 ton 
Injection machines: 3—2 oz.; 1—6 oz.; “18 

oz.; 1—24 oz.; 1—42 oz. 
Pres., Sls. Mgr.—R. W. Madan 
Secy., Treas.—E. K. Madan 
Chief Eng.—L. W. Jordan 
Plant Mgr.—A. Kwiecien 
Pur. Agt.—S. Miller 


*Martindell Molding Co., Trenton 
(C. I, T) 


Compression presses: 19-59 ton to 300 ton 
Injection machines: 7—4 oz. to 16 oz. 
Transfer presses: 12—100 ton to 300 ton 
Pres.—A. S. Martindell 
Vice Pres. & Sales Mgr.—G. C. Zentmayer 
Sec.-Treas.—M. H. Martindell, Jr. 
Pur. Agt.—J. C. Smith 


McCormack Rubber Co., Ridgefield Park 


Compression presses: 19—25 ton to 400 ton 
Pres., Sls. Mgr.—Robert J. Heiney 
Vice Pres.—I. Gralnick 
Pur. Agt.—M. Kearns 
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Mira Plastics Co., Inc., Paterson (I) 


Injection machines 7—2 oz. to 20 oz. 


Modern Molders, Inc., Ke nilworth (I) 
Injection machines 7—4 oz. to 16 oz 
Pres.— Michae Lutz 
Pur. Agt.—Char les G. Karross, Jr. 


Modular Molding Corp., Burlington (C) 


Compression presses —}00 ton 
Pres.—A. R. Pollac 
Plant Mgr.—W. A. Steene 
Monmouth Plastics, Asbury Park (E) 


Extrusion machines: 1—3%” vacuum vented 
Pres.—Harry A. Mullen 
Vice Pres.—M. C. Bachner 


Gen. Mer., 5) Mer., Pur. Agt.—E. H. 
Mullen 
Natvar Corp:, Woodbridge (E) 
Extrusion machines: 12 
Pres.—Frederick M. Damitz 
Vice Pres.—S. Sichermann 
Sls. Mgr ~§. Sichermann 
Pur. Agt.—M. N. Hilseberg 
Nemo Labs., Inc., Belleville (T) 
Transfer presses: 1—2 oz.; 1—4 oz. 
ye = k Lemkin 
Vice Pres.—Rosalie Lemkin 
Sls. Mgr.—Mic . 2e1 Sarullo 
Pur. Agt.—Milton Friedman 
**Orange Products, Inc., Orange (I) 


Injection machines: 1—4 oz. to 6 oz.; 3-8 
0Z.; 1—12 oz. to 16 oz. 
Pres.—L. W. Schaper 
Vice Pres.—C. J. Gentile 


*Park Plastics Co., Linden (D 
Injection machines: 2-3 oz.; 6—6 o2z.; 
13—12 oz.; 1—24 oz. 
Pres.—A. Lange 
Vice Pres.—E. Joffe 
Pur. Agt.—A Monte 


*Parkway Plastics, Inc., New Market (I) 
Injection Machines: 4—4 oz. to 6 oz.; 2—12 
oz. to 16 oz. 
Pres.—E. W. Rowan 
Vice Pres.. Sls. Mgr.—E. Kirby Preston 
Pur. Agt.—Kurt Kraemer 


Plastex Process Co., Mavwood (E) 
Extrusion machines: 1—1%", 2—2%” 
Pres., Sls. Mer.—Clifford Jordan 
Vice Pres., Pur. Agt.—Russel Jordan 


*Plastic Extruded Products Co., Elizabeth 


(E) 
Extrusion machines: up to 3%” 
Sls. Mer John G. Walsh 
Pur. Agt.—George J]. Katelus 
Plastic Glass Corp., Newark (C, E) 
Compression presses: 1—60 ton 
Extrusion machines: 2—2%” 
es., Sls. Mer.—Leo Wagner 
Vice Pres., Pur. Agt.—Martin Jay 
*Plastic Inlays, Inc., Summit (1) 


Injection machines: 4—8 oz.; 3—4 oz. 
Pres., Sls. Mer.—J. J. Larmour 
Plant Mer.—G. Ferri, Jr 
Pur. Agt.—C. B. Brown 


*Plastic Laminating Corp., Vauxhall (C) 
Compression presses: 2—24 x 26 300 ton; 
—24 x 54 500 ton; 1—36 x 48 500 ton 
Pres., Sls. Mer.—Joseph DiBella 
Vice Pres.—Vincent T, Cooney 
Pur. Agt.—Terry Kane 


*Plasticraft Mfg. Co., Kearny (D 
jection machines: 4—16 oz. 
Pres.—I. Siper 
Vice Pres., Sls. Mgr.—Ben Siper 
Pur. Agt.—San Siper 


Plasti-Form, Inc., Phillipsburg (E) 
Extrusion machines: 2—1%”; 4—2%”; 1-314” 
Pres., Pur. Agt.—John Schoeneck 


Plastylite Corp., North Plainfield 
, E, T) 
Compression presses: 16— 50 to 250 tons 
Extrusion machines: 2—2% 
Transfer presses: 3—100-250 tons 
fes.—H. Weinraub 
Vice Pres. & Sls. Mgr.—Robert J. Gold- 
stein 
Pur. Agt.—_M. Stevenson 





*Operates own tool room 
*% Indicates Advertiser 





*Plura Plastics, Maplewood tf) 


Injection machines: 4—8 oz. 


Poly Plastic Products, Inc., Paterson (E) 
Extrusion machines: 8—1%" to 3%” 
Pres., Sls. Mgr.—Joseph Esak 
Vice Pres., Pur. Agt.—Alfred A. Voskian 


Polyplastex United, Inc., Union (C) 
Compression presses: = openings, 3” 
daylight, 48” x 96”; 1-10 openings, 
3” daylight, 3%” x 3%” 
Pres.—H. W. E. Riley 
Vice Pres.—A. W. Ehlers, S. F. Peskin 
Sls. Mgr.—E. G. Ottley 
Pur. Agt.—M. Carbo 


**Pyro Plastics Corp., Union (1D 
Injection machines: 40 automatic from 2 to 
Pres.. William M. Lester 


Sls. Mgr.—Paul H. Schaaf, Jr. 
Pur, Agt.—Louis Lubars 


Raybestos-Manhattan, Inc., Passaic 


C, E, I, T) 
*Reliance Plastic & Chemical Corp., 
Paterson (E) 
Extrusion machines: 3 
res.—Fred Levine 
Sls. Mgr.—J. R. Gordon 
Resistoflex Corp., Roseland (C, E) 


Compression presses: 12—presses up to 1200 
ton 
Extrusion machines: 10 
Pres, —E. S. Peierls 


Sls. Mgr.—H. H. Wulff 
Pur. Agt.—R. Atkins 


Richard Alan Button Co., Roosevelt 


(C, I, T) 
Compression presses: 1—30 ton; 1—50 ton; 
12—150-200 ton 
Injection machines: 1—2 oz. 
Transfer presses: 1—200 ton 
Pres.—B. S. Haines 
Plant Engineer—H. E. Melvin 
Pur. Agt.—N. Richter 


* Riverside Plastics, Inc., Ww foodivery (E) 


Extrusion machines: 2—2% 
Sanford Plastics Corp., Matawan 


Cc, E, 1) 
Compression presses: 2—150 ton 
Extrusion machines: 5—from 1” to 2%” 
Injection machines: 1—3 oz. 
res.—Warren L. Schnur 
Vice Pres.—John B. Anderson 
Plant Mgr.—Sanford J. Emil 


*Shasta Mfg. Co., Berkeley Heights 
I, T) 
Compression and transfer presses: 7—75 ton 
to 350 ton 
Injection machines: 7—2 oz. to 20 oz. 
Plant Mgr.—G. S. Sullivan 


Shaw Insulator Co., Irvington (C, I, T) 

ompression and transfer presses: 45—from 
15 ton to 400 ton 

Injection machines: 7—2 oz. to 24 oz. 
Pres.—Frank H. Shaw 
Vice Pres.—Stanford H. Shaw 
Sls. Mgr.—Joe R. Brown 
Pur. Agt.—Frank P. Ashley 


*Springfield Tool & Die Co., Inc., 
Springfield (D 
Injection machines 1-6 oz.; 4-12 oz.; 

1—12 oz. to 16 oz.; 1—24 oz. 
Pres., Mgr.—Ludwig Stark 


Star Mfg., Inc., Little Ferry (C, T) 
Compression presses: 20—15 ton to 300 ton 
Transfer presses: 15—15 ton to 300 ton 

Pres.—Frank Vecchiotti 
Vice Pres.—Vincent Vecchiotti 


*Sterling Plastics Co., Union ti) 
Injection machines: 12-2 to 20 oz. 
res.—George ]. Staab 
Sls. Mger.—Charles A. Cox 
Pur. Agt.—F. E. Betz 


*Sussex Plastic Co., Belleville (E) 
Extrusion machines: 1—3%", 2—2%", 8—1\%” 
Mgr.—Willy Eckert 
Sls. Mgr.—John H. Strasbourger 


*Swenson, V. H., Co., Inc., Kearny (C, I) 
Compression presses: 1—50 ton, 1—150 ton 
Injection machines: 12—4 to 12 oz. 

Pres., Sis. Mgr.—V. H. Swenson 
Vice Pres.—G. I. Feeley 
Pur. Agt.—G. 1. Feeley 


CUSTOM MOLDERS AND EXTRUDERS 


*Tech-Art Plastics Co., Morristown 


ee Mey 
Compression presses: 16—15-100 ton; 80— 
50-1000 ton 

Injection machines: 8—2 oz. to 20 oz. 
Transfer presses: 6—50 ton to 200 ton 

Chrmn. of Bd., Sis. Mgr.—J. H. DuBois 

Pres.—Harold J. Coo 

Vice Pres., Mfg.—John P. Lombardi 

Vice Pres., Eng.—S. E. Tinkham 

Treas., Pur. Agt.—Max Morrof 

Prod. Mgr.—William J. Woodruff 


Technical Industries, Inc., Woodbridge 


Injection machines: up to 1 oz. 
res.—Edward Kaufman 
Sls. Mgr.—June Schwartz 
Pur. Agt.—Jay Kaufman 


*Thermoplastic Processes, Inc., Stirling 


7 
Extrusion machines: ar) i (Vertical); 2— 
1%”; 6—-2%"; jst 2-44” 
inigction ‘machines: 
Pres.—James H. Du Pont 


*Thielex Plastics Corp., The, New Market 


Extrusion machines: 11—from 1” to 3%” 
Pres., Sls. Mar.—E. A. de Matteo 
Vice Pres,—Dante E. de Matteo 
Pur. Agt., Treas.—Gino W. de Matteo 


Van Ness Plastic Molding Co., sss 
I 


Injection machines: 1—3 oz.; 1-6 oz.; 1-8 
oz. 

Pres., Sl Sls Megr., Pur. Agt.—Paul J. Van 

Vice Pre. —Mrs. Paul J. Van Ness 


®Wagner Plastic Corp., Lakewood (D 
Injection machines: 
Pres.—Walter Wagner 
Vice Pres.—Lester Myers 


*Wheaton Plastics Co., Mavs Landing (I) 
Injection machines: % oz. to 8 oz. 


*Wiggins Plastic Molding Co., Inc., Clif- 
ton (C, I, T) 
Compression presses: 15—10 ton to 565 ton 
Injection machines: 6—1 oz. to 8 oz. 
Transfer presses: 15—20 i to 565 ton 

be r. Agt.—A. Jj. BT Beste 
Vice Pres., Sis. Mgr.—D. 


"Wilpst Tool & Mfg. Co., Kearny (1D 
Injection machines: 22—2 oz. to 16 oz. 
Pres., — a L. Niclaus 
Vice , Pur. Agt.—Richard Nicklaus 


NEW YORK 


*A.A.A, Plastic Co., New York (C, E, 1) 
Compression presses: 8 
Extrusion machines: 5—1%”" to 4” 
Injection machines: 6—2 oz. to 16 oz. 

Pres., Sales Mgr.—L. H 
Vice Pres.—S. Posner 
Pur. Agt.—Thomas Logan 


Accurate Molding Corp., Long Island 


City (C, T) 
Compression Presses : oS ton to 300 ton 


Transfer - 
Pres., Bales} Mgr.—Leo Adenbaum 
Vice Pres.—David Adenbaum 
Pur. Agt.—Alex Adenbaum 


*° Ace Plastic Co., Jamaica (E) 
Extrusion machines: 8—-1%" to 4%” 
res.—A. D idman 
Vice Pres., Sales Mer.—Sidney Seidman 
Vice Pres. —George J. Seidman 
Sales Mgr., Pur. Agt.—Irving Steinberg 


City 
Injection machines: 1— =s oz.; 2—8 oz. 
Pres.—Peter M. Miale 


*Ace Plastic Molding Corp., Long send 


* American Plasticraft Co., al York (1 
Injection machines: 5—2 to 2 
Partners—Frank Yablon, sae Spe 


* American Plastics Corp., New York 
(C, E, I) 
Compression presses: 10 
Extrusion machines: 8 
Injection machines: 20 
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CUSTOM MOLDERS AND EXTRUDERS 


*Amos-Burke Plastics, Syracuse (I) 
Sntgetion machines: 3—1 oz. to 16 oz. 
—D. W. Burke 


“Mgr.—A. Amos 


— Plastics Co., Inc., Long Island 
City (E) 
Extrusion Pee: oF all 1-14"; 2-— 
2%"; 4—3%"; 10—2%” 
Pres., ind Mgr. Richard A. Fisch 
Vice Pres.—Myron Rothman 
Pur. Agt.—Leo Gans 


Art Plastics Co., Woodside (D 


Injection machines: 2—4 to 6 oz.; 2—2% oz. 


**° Auburn Plastics, Inc., Auburn (C, E, I) 

mpression presses: 10—automatic rotary; 
3—15 ton automatic 

Extrusion mechines: 2—1%"; 2-2%”; 1-3%"; 


Injection machines: 25—1 oz. to 40 oz. 
es.—John H. Woodruff 
Vice Pres.—E. M. Woodruff, Douglas 
Woodruff, Jr.. M. R. Turrell 
Pur. Agt.—H. K. Siegmund 


*Augusta Plastics, Inc., Bronx (1) 
Injection machines: 1-2 oz. to 3 oz.; 2- 
4 oz. to 6 oz.; 6-12 oz. to 16 oz. 
Pres.—Stanley Sapery 
Treas., Pur. Agt.—Murray Nadel 


*Axel Plastics 
Brooklyn 
Pres.—R. R. Axel 
Vice Pres.—J. Miller 
Sls. Agt.—J. D’Avanzo 
Pur. Agt.—A. Axel 


Laboratories, 


(CM) 


Research 


Beacon Plastic & Metal Products, Inc., 
New York 
Injection machines: 4—% oz. to 16 oz. 
Pres.—I. Martin Spier 


*Bernard Plastics Molding Corp., Long 
Island City (I) 
Injection machines: 1—2 oz.; 2—6 oz.; 1l— 

oz.; 1-12 oz.; 2—16 oz. 
Pres.—Bernard B. Levine 
Secy.—Robert Phillips 
Pur. Agt.—Marvin David 
Pint. Supt.—Ali Mohammed 


Bo-Mer Mfg. Co., Inc., Auburn (C) 
Compression presses: 3-30 ton; 1-50 ton; 
1—150 ton 
Pres., Gen. Mgr.—K. H. Bowen 
Vice Pres., Treas.—D. S. Bowen 
Pur. Agt.—Mrs. T. Bennett 


*Bricmar Mfg. Corp., New York (E, 1 
Extrusion machines: 1—%"; 1—1%"; 2-2” 
9 3%” 


Injection machines: 1—1 oz.; 2—2 oz. to 
oz.; 1-4 oz.; 1-6 oz.; 6—8 o2z.; 
4—12 oz.; 2—16 oz 


Pres., Sis. Mgr.—Herman |. Brickman 
Vice Pres.—Bert B. Brickman 
Pur. Agt.—Gene Siciak 


*Brilhart Plastics Corp., Mineola 
(C, I, T, CM) 


Compression presses: 1—40 ton; 1—30 ton; 
1—10 ton; 8—20 ton; 4—30 ton; 6— 
50 ton , 
Injection machines: 1—32 oz.; 1-16 oz. to 
; oz.; 6-12 oz.; 3-8 oz.; 4—6 oz.; 
2—4 oz.; 8-1 oz 
Transfer presses: 1—400 ton; 1—125 ton; 
1—100 ton: 1—50 ton 
Pres.—Philip Kahn 
Vice Pres., Treas.—Gilbert Kahn 
Gen. Maer.—Roland Barratt 
Pur. Agt.—Ralph West 


*Busada Mfg. Corp., Flushing (E) 
Extrusion —oe 52% 
Pres., Sls. Mgr.—John K Busada 
Vice Pres. Busada 


*Cee-Jay Extruders, Inc., New Hyde 
Park (E) 
Extrusion machines: 6 

Pres.—Charles S. Grey 


*Chili Plastics, Inc., N. Chili (1) 
Injection machines: 1—4 oz. jet flow; 3-— 
oz. to 6 oz.; 2—8 oz.; 2—12 oz.; 

1—12 oz. to 16 oz 





* Operates own tool room 
%& Indicates Advertiser 
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*Continental Extrusion Corp., Brooklyn 
E 


Extrusion machines: 3-—1%", 2—2%”", 
res.—Geo. Shluger 
Vice Pres.—Jack Shulman 


1—4%”" 


**Contour Extrusion Co., Mamaroneck 


(E) 
Extrusion machines: 6—1%" to 2%” 
Co-owners—J. Dukess, H. Van Leeuwen 


*Cotton, C. B., Co., Inc., Brooklyn (I) 
Injection machines: 2—4 oz. to 6 oz.; 2— 
oz.; 1-12 oz.; 1-12 oz. to 16 oz.; 
1—16 oz. to 20 oz. 
Pres.—Chester B. Cotton 
Vice Pres., , = Mer.—George M. Blu- 
mentha 
Plant Maer. clinton J. Voigt 


Cox Plastics Corp., Buffalo (C, T) 
Compression presses: 6—up to 300 ton 
Transfer presses: 3—up to 300 ton 

res., Sls. Mer.—James V. Cox 
Vice Pres., Pur. Agt.—Eugene Hiller 


*Creative Ornament Molding Corp., New 
York (1D 
Injection machines: 12—2 oz. to 4 oz. 


Crellin Plastics Corp., Chatham (I) 
Injection machines: 1-2 oz.; 4—8 oz.; 3— 
oz.; 1-20 oz. 


Pres. —John R. Crellin, Sr. 
Pur. Agt.—Arthur W. Brusie 


Curtiss-Wright Corp., New York (1D 
Injection machines: 4—up to 48 oz. 
Gen. Mer.—Dr. K. F. Hager 
Dir. of Sis.—L. Wimmer 
Pur. Agt.—Wm. Yanko 


*Debo, L. F., Mfg., Co., Depew (1D 
Injection machines: 1—2 oz.; 1—4 oz. 
»res.—Leroy Debo 


Vice Pres.—Florence Debo 


*DeWitt Plastics Div., Shoe Form Co., 
Inc., Auburn (E) 
Extrusion machines: 1—3%”" 

Pres.—Frank P. DeWitt 

Vice Pres.-Wm. J. DeWitt, Jr. 
Sls. Mer.—David E. Gregory 
Pur. Agt.—Gordon N. Tutton 


*Diemolding Corp., Canastota (C, T) 
Compression presses: 55-35 to 500 ton 
Transfer presses: 15—25 to 500 ton 

Pres.—Donald H. Dew 

Vice Pres.—Donald Dew, 3 

Vice Pres. & Sls. Magr.— Jarvis Dew 
Pur. Agt.—L. Brooks 


*DuBois Plastic Products, Inc., Buffalo 
I 


Injection machines: 2—1 oz. 2—4 oz.; 1l- 
5 oz.; 10-8 oz.; 1— 12° oz.; 1-16 oz. 


*Dynamic Plastics Corp., Richmond Hill 
(1) 


Injection machines: 6—4 oz. to 28 oz. 
Pres.—Arnold J. Kivelson 


Eagle Molding Corp., Brooklyn (I) 


Injection machines: 4—8 oz. 


*Eagle Plastics Corp., Long Island City 
C, I, T) 

Compression presses: 15 ton; 300 ton 

Injection machines: 4 oz. 

Transfer presses: 50 ton 


°*Emerson Plastics Corp., Bronx 
Compression presses: 3—up to 60 tons 
Extrusion machines: 5—up to 1%” 
Pres.—W. Elsfelder 
Vice Pres. & Sales Mgr.—A. Margosian 
Pur. Agt.—Don Singer 


(C, E) 


Excel Plastic Mfg. Corp., New York (D1 
Injection machines: 1—4 oz.;: 4—8 oz.; 1l— 
p : 1-20 oz 
Pres., Pur. Act. —Adolph Dellheim 
Vice Pres.—Ilse Dellheim 


°Farragut Plastics Corp., Brooklyn (I) 
Injection machines: 6—9 oz.; 12—16 oz. 
Pres.—Howard W. Partridge 
Vice Pres. & Sls. Mar. ~ Milton S. Hoffman 
Pur. Agt.—Moe Hoffman 


*Finest Plastics, Inc., Pelham Manor (I) 
Injection machines: 6—from 4 oz. to 20 oz. 
Pres., Sls. Mar.—Fred Bellin 
Vice Pres., Pur. Agt.—Emil Kocur 


(For complete addresses, see Alphabetical Index, p. 1323) 


Frisch Doll Supply Co., Inc., New York 


Injection machines: 2—16 oz. 
Pres.—Anna F. Schwartz 
Sis. Mgr. & Pur. Agt.—M. M. Schaffer 
Vice Pres.—Ben Stern 


*Gabriel Mfg. Co., Inc., 
Injection machines: 2—2 
oz.; 1—12 oz. 
Pres.—Ed Gabriel 
Vice Pres., Pur. Agt.—Robert Gabriel 
Sls. Mgr.—Mel Harris 


— Point (I) 
4-4 02z.; Be 


*Gary Enterprises, Inc., Brooklyn 
Injection machines: 1—4 oz. to 6 oz; 2- 
8 oz.; 2—8 oz. to 10 oz.; 1-10 og; 
1—12 oz.; 4—12 oz. to 16 0Z.; 0) os 


Pres._R. B. Fritzhand 
Pur. Agt.—M. M. Printz 


*Gemloid Corp., Long Isle and City (@ 
Injection machines: 2—4 2-8 oz; 2- 
2 oz.; 2—16 oz.; 1-80 oz. 
Pres., Sls, Mer.—Leonard E. Elterman 
Vice Pres.—Car! Haller 
Pur. Agt.—R. Johnstone 


*Glass Laboratories, Inc., Brooklyn (E, I) 
Pres.—A. Shanok 
Vice Pres.—Jesse Shanok 
Sales Mgr.—I. Jacobs 
Pur. Agt.—Victor Shanok 


*Gries Reproducer Corp., New Rochelle 
(D) 


Injection machines: 17—.03 oz. 
Pres. —Otto Gries 
fice Pres.—A. Ehbrecht 
Sales Mer.—Carl Chase 
Dir. of Sales—Joseph Saks 
Pur. Agt.—Robert Barlow 


*Guild Molders. Inc., Elmsford (1) 
Injection machines: 1-2 oz.; 1—4 to 6 oz. 
res.—Emil Davidson 


*Haller Plastics Corp., Long Island City 


Injection machines: 2—4 to 6 oz.; 2—8 oz, 
—12 oz.; 3-12 to 16 oz 
Pres.—Carl Haller 
Vice Pres.—Joseph F. Slater 
Sls. Mgr.—G. Landsberger 
Pur. Agt.—J. Cruger 


Harro Plastics Co., Bronx 
Injection machines: 1-2 oz.; 1—8 oz; l- 
2 oz. to 16 oz. 
Partners—Harold and Rose Begleiter 


*Hollis Press, Inc., The, New York 


(C, I, T) 
Compression presses: 2 
Injection machines: 4 
Transfer presses: 9 
Pres.—Charles Levy 
Pur. Agt.—Mrs. H. S. Freidia 


Holman Mfg. Co., Inc., Hoosick Falls 


C,D 
Compression presses: 17—5 to 150 tons; 
1—50 ton 

Injection mavhines: 1—2 oz.; 1—12 oz. 

Pres.—Arthur R. Tinnerholm 

Vice Pres.—Blanche Tinnerholm 

Sales Mear.—Herbert H. Shepardson 

Pur. Agt.—Sanford L. Cluett, Jr. 


*Hopp Plastics, Div. of The Hopp Press 
Inc., New York (D) 
Injection machines: 2—8 oz. 

Pres.—Hermann Hopp 
Vice Pres.—Philip Hopp 
Vice Pres.—George Hopp 
Sis. Mer.—Ed. Autler 


*Hydro Molding Co., Inc., Plattsburgh 
“9 , 
Compression presses: 12—60-175 tons 
Injection machines: 16—1%-12 oz. 
Transfer presses: 3—60-175 tons 


* °*Ideal Plastics, Div. of Ideal Toy Corp., 
Hollis (1) 
Injection machines: 8—3 oz.; 10—4 oz.; 30- 

8 oz.; 2—9 oz.; 14—12 oz.; 2-16 oz; 


9—20 oz.; 4—32 oz.; 2—48 oz.; 2—60 oz. 
Pres.—D. Rosenstein 
Vice Pres.—Lionel Weintraub 
Treas. & Prod. Mgr.—A. M. Kat 5 
Vice Pres., Plastics Sales—A. C. * Manovill 


Pur. Agt.—L. Hansburg 
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®*Industrial Sales Engineers, New York 


(E, 1) 
Extrusion machines 8—1% to 4%” 
Injection machines 10—2 oz. to 22 oz 
Pres. & Sis. Mer.—L. H. Posner 
Vice Pres.—S. Posner 
Pur. Agt.—S. Logan 


®Injection Molding Corp., New York (D 
Bnigction machines: 12—4 oz. to 32 oz 
es.—Daniel D Whyte 
Vv ice Pres., Treas.—Jay J]. Whyte 
Vice Pres., Sls. Mar. Nicholas Klein 


xInsulation Mfg. Co., Inc., Brooklyn 


(C, T) 

Compression presses: 50—15-450 tons 
Transfer presses: 8—22-450 tons 

Pres.—Ethel L. Starke 

Vice Pres. & Prod. Mgr.—G. W. Starke 

Sales Mer.—Robert W. Stark: 

Gen. Mer. & Pur. Agt.—E. Steinberger 

Plant Mer.—C. N. Starke 


International Plastic Co., New York 
(C, E) 
Compression presses 1-2 oz.; 1-8 oz.; 
1-12 oz 
Extrusion machines: 1-—3” 


*Jamison Plastic Corp., North Bellemore 
(I 


Injection machines: 13—2 to 32 oz. 
res.—Harry Jamison 
Vice Pres.—Stanlev Bindman 
Sls. Mgr.—Howard Farber 
Treas.—Jack Jamison 
Pur. Agt.—Joseph Bonifazio 


*Jay Moulding Corp., Cohoes (C, T) 
Compression presses: 1—50 ton; 2—100 ton; 
1—250 ton; 1—200 ton 
Transfer presses: 1—50 ton; 1—250 ton 


Pres. & Sls. Mer.—Jacob M. Weinberg 
Vice Pres.—Dudlevy R. Myer 
Pur. Act.—S. Weinberg 


*Jodee Plastics, Inc.., Brookly n 
Extrusion machines: 1 —3%" 
Injection machines: 1 ry oz. , 8 oz. 

Pres.. Sls. Mar.—Ni holas Meglino 
Vice Pres.. Prod. Mgr.—William Hendrick- 


(E, 1) 


son 
Pur. Agt.—Josephine Meglino 


Kwik-Mold Plastics Corp. Brooklyn (I) 
Injection machines: 2—4 oz.; 4—8 oz.; 2— 


o7. 


Pres., Sls. Mgr., Pur. Agt.—Joseph Pearl- 


man 
Vice Pres.—Sidney Salwen 


*Leaf Plastics, Inc., Yonkers (1) 
Injection machines: 10—up to 24 oz. 
Pres. & Pur. Agt.—George W. Leaf 
Vice Pres. & Gen. Mer.—Ludwig Leaf 
Plant Mer.—Lester Gabriel 
Sec.-Treas.—Dr. Wm. R. Leaf 


*Life Plastics, Inc., Brooklvn (1) 
Injection machines: from 1% oz. to 8 oz. 
capacity 
Pres.—Robert M. Lane 
Vice Pres.—Lewis Pitt 


Lumelite Corp., Pawling (D 
Injection machines: up to 4 oz. 

Pres.-H. W. Williams 

Sls. Mer.—F. E. Weddell 

Secy.—G. M. Williams 


Majestic Molded Products, Inc., New 
York (E, 1) 
Extrusion machines: 6—2” to 6” 

Injection machines: 22—4 oz. to 200 oz 
Pres.—Henry Wish 
Vice Pres., Gen. Mer.—Norman Davis 
Vice Pres., Pur. Agt.—David Sacharoff 
Prod. Mgr.—Irving Sacharoff 


*Mastro Plastics Corp., New York (E, 1) 
extrusion machines: 1—2% 
Injection machinns = ? Jy . “Fi-8 0Z.; 
4-12 oz -16 oz.; 1—24 oz. 
Pres., Sis Mer. Mario Maccaferri 
Vice Pres.—C. A. Sherman 


*Molded Industrial Plastics, Inc., Flush- 
ing I) 
Injection machines: 1—2 oz.; 1-4 oz.; 1- 

9 oz.; 1—16 o7 
Pres., Sls. Mgr., Pur. Agt.—I. Allen 





rates own tool room 
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Nalge Co., Inc., The, Rochester (D 
Injection machines: 1—1 oz.; 2—special 40 oz. 
-res.—Emanuel Goldberg 
Pur. Agt.—Richard T. Cleaver 


*National Fabricating Co., S. Ozone Pk. 
(I) 
Injection machines: 10 


*National Plastic Corp., Brooklyn (1) 
Injection machines: 8—2 to 16” 
res.—Noah Rubin 
Vice Pres.—Jack Rubin 


Norton Laboratories, Inc., 


Subsidiary of 
Auburn Plastics, Inc., 


Lockport 


Compression presses: 32—from 70 ton to 450 
ton; 3—from 15 ton to 75 ton, automatic 
Injection machines: 11—from 1 oz. to 16 oz. 
Transfer presses: 29—from 75 ton to 500 ton 
Pres.—John H. Woodruff 
Exec. Vice Pres.—K. O. William Sandberg 
Customer Service Mgr.—Howard O. Painter 
Sales Service Mgr.—Richard Koshinski 


*Ontario Plastics, Inc., Rochester (E, I) 

Extrusion machines: 1—2%” 

Injection machines 1—-2% oz.; 1—3 oz.; 
2—4 oz. to 6 oz.; 2-6 oz.; 2—8 oz 
to 10 oz.; 9-9 oz.; 2—12 oz. to 16 oz.; 
1—16 oz.; 1—24 oz.; 1—48 oz 

Pres.—Richard L. Haves 

Vice Pres.—John F. Spitznagel 
Sls. Mer.—Carl G. Carlson 
Pur. Agt.—Leo J. Hayes 


Plasticite Corp., New York (DD 
Injection machines: 4 to 16 oz. 
res.—Effram Arenstein 
Vice Pres.—Seymour Arenstein 


*Plastiline, Inc., White Plains (I) 
Injection ma achines: 8-8 oz.; 2-16 oz.; 
12 oz 
Pres. B. N. Batzer 
Sales Mer.—G. R. Quinn 
Treas.—M. A. Batzer 
Pur. Agt.—T. Fletcher 


Plasti-Skill Co., Long Island City (CM) 
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Personnel: see p. 1292 


°Poly-Cell Plastics Co., Smithtown  (E) 
Extrusion machines: 7—up to 4%” 
Pres., Pur. Agt.—J. Rosenberg 
Vice Pres., Sls. Mgr.—R. Rosenberg 


*Princess Plastics, Brooklyn (E) 
Extrusion machines: 

Pres., Sls. Mer.—Fred Fedel 

Vice Pres., Pur. Agt.—Ray Marino 


*Progressive Plastics Mfg. Co., Bronx (D 


Injection machines: 13—from 4 oz. to 20 oz. 


°R. C. Molding. Inc., New Hyde Park (I) 


Injection machines: 5—4 oz, to 6 oz. 
6 oz. to 8 oz.; 1-12 oz.; 4—12 3 = 
to 16 oz 


Pres.—B. E. Wessinger 
Vice Pres., Sls. Mgr.—G. P. Humphrey 


*Robinson Plastics Corp. New York (1 
Injection machines: 1— oz 38-12 oz.; 
2-16 oz 
Pres.—Sol. M. Robinson 
Vice Pres.—irvin I. Rubin 
Sls. Mgr.—Myron Maibrunn 
Treas.—Irwin H. Robinson 


*Rotuba Extruders, Inc., Brooklyn (E, I 
Extrusion machines: 18 
Injection machines: 5 
Pres.—Walter Bell 
Vice Pres.—John Novelo 
Sls. Mer.—Herbert Weber 
Pur. Agt.—M. Yagelka 


*Silicone Insulation, Inc., Bronx (C) 
Compression presses: 12—to 75 ton 

Pres.—W. Elsfelder 

Vice Pres., Sls. Mgr.—A. Margosian 

Pur. Agt.—Don Singer 


Specialty Insulation Mfg. Co., Inc., Hoos- 
ick Falls (C, T) 
Compre ssion presses: 2—12 ton; 22—25 ton; 

2—50 ton; , 10— 75 ton; 6-100 ton; 
2-175 ton; 2—400 ton 
nee. so. presses ate ton; 4—25 ton; 6— 

50 ton; 8—75 ton; 8—100 ton; 1—175 ton 

Pres., Sis. Mgr., Treas.-Edmund J. Sko- 
rupski 

Vice Pres.—Harold H. Rice 

Pur. Agt., Sec.—Carl J. Kempf 


CUSTOM MOLDERS AND EXTRUDERS 


Sterling Molders, Inc., Lockport (Dp 
Injection machines: — oz.; 3-2 oz; 1l— 
oz.; 1—4 o7.; 8-6 oz; 4-8 oz; 
1-10 oz.; 5—12 oz. 
Pres.—Paul Bronnenkant 
Vice Pres.—Charles M. Ferreo 


*Streamline Plastics Co., Bronx 
Extrusion machines: 6 
Injection machines: 15 
Partners—Sol Bartner, M. J. Schlussel, Mor- 
ton Schlussel, Ed Schlussel 


(E, I) 


°Syracuse Ornamental Co., Inc., Syracuse ~ 


(C, 
Compression presses: 1—472 ton; 6-186 ton; 
4—216 ton 

Injection machines: 1—16 oz 

Pres.—A. E. Holstein 

Vice Pres. Mfg.—A. E. Holstein, Jr. 

Vice Pres. Design—H. Laylon 

Sls. Mer.—R. A. Holstein 

Pur. Agt.—M. F. Clark 


*Svracuse Plastic Molders, Syracuse (I) 
Injection machines: 
Partners—J. R. Falcone, Anthony Falcone, Jr. 


*Thermold Corp., Manlius (I) 
Injection machines: 1-2 oz.; 1—4 oz.; 3— 
8 oz.; 1-12 oz.; 1-16 oz. 
Pres., Sis. Mer.—Wallace B. Ross 
Vice Pres.—Charles M. Farley 
Treas.—E. H. Ethridge, Jr. 


Tico Plastics, Inc., New York (I) 
Injection machines: 11—8 oz. to 35 oz. 
Pres., Sls. Mer.—Saul Blitz 
Vice Pres., Treas.—I. S. Kirstein 
Pur. Agt.—Charles E. Cohen 
Pint. Supt.—Moses S. Bar 


Trimold, Inc., Kenmore (I) 
Injection machines: 3—4 oz. to 6 oz.; 2— 
oz.; 1—9 oz 


Pres., Pur. Agt.—C. R. Witt 
Vice Pres., Sls. Mgr.—S. M. Knapp, Jr. 


°Tri-Point Plastics, Inc., Albertson {E) 
Extrusion machines: 8—%” to 2” 
Pres.—Sal Mulay 
Vice Pres.—Jack Kipnes 
Sls. Mer.—Pat Ruggieri 
Pur. Agt.—Sid Kipnes 


United Mask & Novelty Co., Inc., Glen- 
dale (C) 
Compression presses: 1—75 ton 
Pres.—Elwood G. Pamatat 
Vice Pres., Pur. Agt.—Clinton Pamatat 
Sls. Mgr.—Hilda Pamatat 


*United Progress, Inc., Albany (C) 


Compression presses: 4—5 ton to 25 tor 


°Vari-Plastics, Inc., Watervliet (1) 
Injection machines: Rc 4 oz.; 1-8 oz; 1l- 
oz.; 5—22 
Pres., Sls. Mer. Charlie Saxe 
Vice Pres., Pur. Agt.—Walter Saxe 


*Voges Mfg. Co., Inc., Ozone Park (ID 


Injection machines: 12—2 oz. to 28 oz. 


**Vogt Mfg. Corp., Rochester 
Extrusion machines: 20—up to 4%” 
Injection machines: 2—up to 2 oz. 

Pres.—R. A. Lander, Jr, 

Vice Pres.—R. J. Linge 

Sis. Mar., Plastic Div.—F. D. Spencer 
Pur. Agt.—A. Odell 


(E, D 


*° Waljohn Plastics, Inc., Brooklyn (E, I) 
Extrusion machines: 18 
Injection machines: 5 
Pres.—Walter Bell 
Sls. Mgr.—Herb Weber 
Pur. Agt.—M. Yagelka 


*Westplex Corp., Rochester 
Injection machines: 1-2 oz.; 1—3% oz.; 
4—10 oz.; 1-12 oz. 


Sls. Mgr.—R. E. Lee 


*White, S. S., Dental Mfg. Co., Indus- 
trial Div., New York (C, E, I, T) 
Compression presses: 2—25 ton; 4-175 ton 
Extrusion machines: 1—4” 

Injection machines: 12—2% oz. to 12 oz. 
Transfer presses: 1~—200 ton 
Pres.—F. E. Steen 
Vice Pres., Plant Mgr.—W. P. Uhler 
Sls. Mgr.—G. T. Latimer 
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CUSTOM MOLDERS AND EXTRUDERS 


*Whyte Mfg. Co., Inc., New York (D 
Injection machines: 12—4 oz. to 32 oz. 
Pres.—Daniel D. Whyte 
Vice Pres., Sis. Mgr.—Nicholas Klein 
Vice Pres., Pur. Agt.—Jay J. Whyte 


*Woloch, George, Co., Inc., New York 
(E) 
Extrusion machines: A 
Pres.—George Woloc 
Vice Pres.- Harding ‘Miller 
Sls. Mgr.—Wm. Silverstein 
Pur. Agt.—Edgar L. Baker 


* World Plastics, New York (E, I) 
Extrusion machines: 1-1%"; 2-2"; 1-2%"; 
=n 4“ 
Injection machines: 1—16 oz. 
Partners—Milton Book, George Strisguth, 
Leon A. Cook 
Sls. Mgr.—E. B. Leimseider 


NORTH CAROLINA 


*Burlington Molding Corp., Burlington 
(1) 


Injection machines: 8—3 oz. to 48 oz. 
Pres., Pur. Agt.—D. M. Powers 


Vice Pres., Sls. Mgr.—C. N. Linscott 


*Carolina Industrial Plastics Div., Essex 
Wire Corp., Mt. Airy (E) 
Extrusion machines: 15 

Pres.—D. L. Webb 
Sales Mer.—William W. Chapman 


Pur. Agt.—L. B. Webb 
Chief Engineer—F. W. Sturtevant 


Northwest Plastics of Carolina, Sub. of 
Northwest Plastics, Inc., Gastonia 
(C, I, T) 
Compression and transfer presses: 16—50 ton 
to 500 ton 
Injection machines: 2—8 oz. to 16 oz. 
Gen. Mgr.—Don Bullard 


*Southern Plastics Engineering Corp.., 


Greensboro (C, I, T) 
Compression presses: 5—from 15 ton to 
350 ton 


Injection machines: 5—from 1/3 oz. to 22 oz. 
Transfer presses: 3—from 30 ton to 90 ton 
Pres.—]. W. Worsham 


OHIO 


"Ackerman Plastic Molding Div., Con- 
solidated Iron-Steel Mfg. Co., Cleve- 


land (T) 
Transfer presses: 11-100 ton to 385 ton 
Pres.—L. S. Cawrse 


Vice Pres.—J. F. Maine, J. Hanks 
Gen. Magr.—A. F. Kuthe 


*Adams Plastic Products, Cincinnati (I) 
Injection machines: 1—3 oz.; 1—8 oz.; 1— 
10 oz.; 1-12 oz 
Pres.—Raymond N. Adams 
Treas.—Mary L. Adams 


*American Agile Corp., Bedford (E, I) 

Extrusion machines: $2 

Injection mach: nes 193" ‘oz., 1-160 oz. 
Pres.—]. A. Neumann 
Vice Pres., Sls. Mgr.—C. F. Freedman 
Pur. Agt.—V. S. Balogh 


Argo Plastic Products Co., Cleveland 
(E, I) 


Extrusion machines: 1—1%”" 
Injection machines: 1—16 oz. 
Pres.—H. L. Dlott 
Vice Pres., Sls. Mgr.—D. E. Grant 


*Barron, J. E., Plastics, Inc., Cincinnati 
(1D) 
Injection machines: 1—2% oz. 
res.. Pur. Agt.—S. J]. Johnson 
Vice Pres., Sis. Mgr.—Arthur Cole 


Bluebird Plastics, Inc., C poben ton (1) 
Injection machines: 1—8 1-16 oz.; 
—28 oz. 
Pres.—_W. D. Timmons, Sr 
on Pres.—R. K. Fox 
Gen. Mgr., Sales Mgr. & Pur. Agt.—Edward 
B. Dennison 


* Operates own tool room 
Indicates Advertiser 
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*Buckeye Molding Co., Miamisburg (DID 
Injection machines: 14—4 to 16 oz. 
Pres.—W. H. Robinson 
Vice Pres.-E. W. Robinson 
Sales Mgr.—C. R. Scheuring 
Pur. Agt.—W. E. Koons 


°C.T.L. Div., Studebaker-Packard Corp.., 
Cincinnati (Cc 
Compression . presses: 4—75 ton; 3—toggle; 
2—800 ton; 1—1000 ton 
Pres.—E. P. Warnken 
Vice Pres.—M. N. Korelitz 
Sis. Mgr.—R. Pollock 
Pur. Agt.—C. Morrow 


*Campro Co., The, Canton (I) 
Injection machines: 16—6 oz. to 32 oz. 
Pres.—Albert Harris 
Vice Pres.—Charles Wolk 
Sales Mgr.—Robert Sweaney 
Pur. Agt.—Robert Arner 


*Canton Containers, Inc., Canton (E) 
Extrusion machines: 3 
Pres.—Poul Heller 
Vice Pres.—Ralph Heller 
Gen. Mgr.—Robert Fulmer 


*Carlon Products Corp., Aurora (E, I, T) 
Extrusion machines: 47 
Injection machines: 3 
ransfer presses: 7 
Pres.—E. T. Collinsworth 
Vice Pres.—Irving Abramowitz, Philip 
Britton 
Sales Ya poe I. Rudge 
Gen. Mgr.—James D. Cleminshaw 
Pur. Agt.—Jerry Zimmerman 


“Champion Molded Plastics, Inc., Bryan 
(1) 
Injection machines: 18—4 oz. to 48 oz. 
Pres., Sales Mgr.—L. L. Phillips 
Vice Pres.—G. H. Hester 
Pur. Agt.—J. C. Sloan 


Chemplasco, Inc., Cincinnati (E) 
Extrusion machines: 1—3%” 
Pres.—Mr. J. E. Barron 


Cincinnati Milling Machine Co., The, 
Cimastra Div., Cincinnati (C) 
Mer.—Robert A. Winblad 
Mgr., Marketing—Nelson C. Hinchee 
Technical Supt.—Robert W. Curtis 
Product Design—Jack A. Keown 


*Cincinnati Molding Co., Cincinnati (C) 


Compression presses: 6—50 ton 


*Conneaut Rubber & Plastics Co., Con- 
neaut (E) 


Extrusion machines: 8 
Pres.—j. M. W. Chamberlain 
Vice fp C. Hunter 
Sls. Mgr.—J. H. Davison 
Pur. Agt.—J. B. Phipps 


*Cosmo Plastics Co., Cleveland (1) 
iplocticn machines: 2—6 oz.; 3—8 oz.; 5— 
a oz. 
Sis. Mgr.—A. Gordon 
Prod. Mgr.—B. Gordon 
Pint. Mgr.—I. Gordon 


*°Crane Plastics, Inc., Columbus (E) 
Extrusion machines: 8—up to 4%” 
Chairman—R. S. Crane 


Pres.—R. S. Crane, & 


Sls. Mgr.—Jameson Crane 
D & G Plastics Co., Kent (D 
ae machines: 1—8 oz.; 1-10 oz.; 
—20 oz. 


Partners—D. L. Davenport & Victor Gon- 


ero 
Sis. Mgr.—Luke Sewell 
Pur. Agt.—Charles Marshall 


Co., Mantua 

Extrusion machine: 
Pres.—Frank H. “hice 
Vice Pres., Treas.—A. B. Briggs 
Sis. Mgr.—Bradford Burnham 
Pur. Agt.—George Ploskunak 


Dekoron Products Div., Samuel —, 5 


*Dimco-Gray Co., Dayton (C, T) 
Compression presses: 16—5 to 400 ton 
Transfer presses: 4—60 to 140 ton 

Man. Partner—F. E. Gray 
Partner & Ch. 7s. m9 E Gray 
Sales Mgr.—C. 

Partner & Pur. Ag a Gray 
Asst. Gen. Mgr Wright 





Electric Auto-Lite Co., The, General 
Products Group, Toledo (C, 1, T) 
Compression presses: 40—from 15 ton t 

423 ton 
Injection machines: 26—from 8 oz. to 28 og, 
Transfer presses: 21—from 50 ton to 350 tog 
Pres.—]. P. Falvey 
Vice Pres.—R. E. Valk 
Sis. Mgr.—S. T. Rose 
Pur. Agt.—H. Ricker 


Elyria Molding 
Elyria 
Compression presses: 3—50 ton ( automatic); 

3-75. 150, 200, and 350 ton 
Injection machines: 3—8 oz. to 20 oz. 
Transfer presses: 10—75 ton to 350 ton 


& Engineering Co 


°F & F Mold & Die Works, Inc., Dayton 
(D) 


Injection machines: 11—4 oz. to 22 oz. 
*res.—lohn G. Fiedler 
Vice Pres.—Otto E. Fiedler 
Sis. Mer.—John G. Braden 


Fenco Mfg. Co., Akron (D 
Injection machines: 3-8 oz 4-12 oz, 
3 oz.; 2-20 oz. 
Pres. —J. V. Ferriot 
Vice Pres., Prod.—G. F. Keeler 
Vice Pres.—G. H. Ferriot 
Comptroller—Wm. B. Poe 


Treas.—E. F. Ferriot 


Francis Industries, Pataskala (E, T) 
Extrusion machines: %3 
Transfer presses: | 
Pres. & Sls. Mer ~Richard J. Francis 
Vice Pres. & Pur. Agt.- A. Francis 


*Geauga Industries Co.. Sw etait s. 
Extrusion machines: 2—2 - 
Pres.—Ellis H. Clark 
Vice Pres.—Adrian Welch 
Vice Pres.—Lugh M. Johnson 
Sales Mer.—Paul W. Boorn 
Pur. Agt.—John F. Lockhart 
Vice Pres.—James Petersen 


*°General Industries Co., The, Elvria 
(C, I, T) 
Compression presses: 112—30 to 1800 ton 
Injection machines: 18—8 oz. to 200 oz, 
Transfer presses: 30—100 to 425 ton 
Pres.—Wm. E. Foster 
Vice Pres. and Mgr., Plastics Div.—Morris 
Barchard 
Chairman of the Board—A. W. Fritzsche 
Dir. of Engr.—R. L. Smith 
Ch. Eng.—D. F. Bubb 
Sales Mar.—J. M. Callihan 
Pur. Agt.—C. W. Heidrich 


Globe Molded Plastics, Inc., Byesville 
Injection machines 1—4 oz.; 2-16 of; 
1—12 oz 
Pres.—Verland E. Frederick 
Vice Pres.—Lewis H. Matheny 
Sls. Megr., Pur. Agt.—A. T. Gander 
Plant Mgr.—William E. Long 


*Greene, Ray, & Co., Toledo (C) 
Compression presses: 3—50 ton; 1—150 ton 
res.—Ray Greene 
Pur. Agt.—Ken Greene 


Harcort Mfg. Co., The, Ravenna (C, I) 
7 


Sompression presses: 
Injection machines: 7 


Industrial Plastics, Inc., Cleveland (D 
Injection machines: 2—12 oz.; 1—8 oz. 
Pres.—Robert H. Rodgers 
Sls. Mgr.—F. Scott Rodgers 
Pur. Agt. & Plant Mgr.—Heinz Kroeger 


*Kurz-Kasch, Inc., Dayton (C) 
Compression presses: 116—6 ton to 800 ton 
res., Treas.—-W. G. Davidson 
Vice Pres., Sls. Mgr.—R. L. Davidson 
Vice Pres., Mfg.—F. R. Kiernan 
Vice Pres., Engineering—L. J. Rawson 
Pur. Agt.—l. H. Naas 


L & P Tool Co., Cincinnati (C, E) 


Compression presses: 1—50 ton 
A - 
Extrusion machines: 1-34"; 1—1% 


Lake Erie Plastics, Inc., Elyria 
Injection machines: 6—4 oz. to 24 oz. 
Pres.—O. F. Everitt 


**Lester Engineering Co., Cleveland (D 
Injection machines: 4 to oz. 
Pres.—David White 
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*#*Lincoln Molded Plastics, Inc., Circle- 
ville (I) 


Injection machines: 17: 1—6 oz.; 1-12 oz.; 
ee _16 oz.; 2—32 oz.; 2--48 oz.; 1—64 
oz.; 1—200 oz 
Pres.—Harry Jenkins 


Vice Pres.—M. W. Burkhart 


Asst. Sls. Mgr.—D. E. Meyers 
Majestic Molding Co., Elyria (I) 
Injection machines: 1—4 oz.; 4—8 oz.; 2- 
} oz.; 1-32 oz 
Mehl Mfg. Co., Cincinnati 
Pres.—J. Mehl 
Vice Pres.—!I. Makrauer 
Mold-Rite Plastics, Inc., Cambridge 
(C, T) 


Compression presses: 30-300 ton 


Transfer presses: 50—300 ton 
res.—L. F. James 
Secy., Treas.—R. L. James 


*Munray Products Div., The Fanner Mfg. 


Co., Cleveland (C, E, I, T) 
Compression presses: 1—15 ton; 1—20 ton; 
1—40 ton 


Extrusion machines: 5—2%”; 2—3%”; 1—4\%” 
Injection machines 1—-1% oz.; 1-2 oz; 
j- oz. 
Transfer presses: 1—20 ton; 
00 ton 
Pres.--T. Butz 


1—40 ton; 1— 


Gen. Mar.—S. M. Schlein 
Sis. Miur.—Vernon K. Jack 
Pur. Agt.—L. Fallon 
Napco Plastics, Inc., Napoleon (I 
Injection machines: 2—6 oz.; 1-8 oz.; 2-— 


9 oz.; 1—16 oz.; 2—28 oz. 
Pres.—Paul W. Young 


Vice Pres.—Richard W. Seislove 


*Ohio Plastics Co., The, Frazeysburg (1) 


om ¥' machines: 1--6 oz.; 3—8 oz.; 2— 
12 1 2 


oz.; 1 2 oz 20° oz.; 1—24 oz. 
eq Gen. Mer.—George N. Edwards 
Pur. Agt.—Mary E. Moss 


*Owens-Illinois Glass Co., Plastics Div., 
Toledo (C, I) 


Compression presses: 1—60 ton 
Injection mz Boa nes: % oz. to 12 oz 
Pres.—C. R ate Be 
Vice Pres.—G. S. Babeock 


Gen. Mer., 
Babeoc 

Sls. Mer 
Rudy 

Pur. Agt.—M. S. Carr 


Closure & Plastics Div.—G. S. 


Closure & Plastics Div.—J. S. 


*Payne Tool & Engineering Co., The 
Springfield (Cc, I) 
Compression presses: 1—2080 ton 
Injection machines: 2—4 oz 

duos Sls. Mgr., Pur. Agt.—Albert Ed. 
Payne 


*Peerless Molded Plastics, Inc., Toledo 
(C, I, T) 
Compression presses: 6—50 ton; 9—75 ton; 
2—150 ton; 1—200 ton; 1—300 ton 
Injection machines 5—-2% oz.; 1—4 oz; 
; 7-4 oz. to 6 oz.; 1—6 oz.; 1-8 oz.; 
1—12 oz. 
Transfer presses 6-75 ton; 1—150 ton; 
1—200 ton 


Pres., Treas., Sls. Mgr 
Vice Pres., Secy.—R. E. Wagner 
Pur. Agt.—J. Tochtermann 
Plant Mgr.—J. E. Flory 


W. G. Skutch, Jr. 


*Plaskolite, Inc., Columbus (E) 
ay oO machine $3 1—4%"; 1—3%"; 2—2%"; 

I 
Pres.- Donald C 
Vice Pres. 


Dunn 
Norris H. Olson 


**Plastex Co., The, Columbus (E) 
xtrusion machines: 1—2%” —3%"; 3-4” 
Pres.—Richard $ Zimmerman 
Vice Pres.—Robert O. Zimmerman 
Pur. Agt.—Robt. Zimmerman 

*Plastic Moldings Cincinnati 

2, I) 

40 to 400 ton 


Corp., 


Compression presses: 65 
Injection machines: 4—4 oz.; 1—2 oz. 
Pres.-Edwin H. Gordes 
Vice Pres.—John E. Bast 
Sls. Mgr.—Robert W. Gordes 
Pur. Agt.—Edwin J. Gordes 





*Operates own tool room 


Indicates Advertiser 





*Plastic Research Products, Div. of 
Grimes Mfg. Co., Urbana (C, T) 
Compression presses: 33-15 to 850 tons 
Transfer esses: 16—50 to 350 tons 


Pres.—Elliott Bonnie, Jr 


Vice Pres.—Donald O. Printz 
Sls. Mgr. & Pur. Agt.—R. E. Stockton 
Plastic Toys C orp.» Byesville (D 
injection m machin 2—4 oz. 
Pres. & Sl Mz r.—O. J. Sharpe 
Pu. Agt.—D vory 
*Plastico, Dayton (Dp 


Injection machines: 1—3 oz.; 3—9 oz. 
Partners—Clifford E Heggs, Beverly P. 


He 7s 
Sls. Mgr Clifford E He ges 
Plastics Extrusion Corp., Sub. of Vacuum 
Plastics Corp., Columbus (E) 
Pres.—Herbert S. Cook 
Vice Pres.—Preston Davis 
Pur. Agt.—M. L. Grosh 


Precision Molded Plastics, Inc., Cleveland 


(I) 
4—capacity 4 oz. to 24 oz. 


°R & K Plastic Industries Co., Cleveland 


Injection machines: 


(I) 
Injection m achines 6—4 oz.; 7-6 oz.; 2— 
8 o7 12 oz.; 1-16 oz. 
Pres . hn A. Rybak 
Vice Pre Fred R. Kreuscher 
Sis. Mar.—R. A. Ryba 
Pur. Agt.—Cloyd Harr 
*°Recto Molded Products, Inc., Cincin- 


nati (C, I, T) 
Compression presses: 58—10 ton to 250 ton 
Injection machines: 11—2 oz. to 9 oz 


Transfer presses; 1—80 ton; 6—200 ton 
Pre N. A. Backscheider 
Vice Pres.—Irvin Klein 
Sls. Mer.—R. N. Backscheider 


Pur. Agt.—Lloyd S. Larrick 


*St. Regis Paper Co., Panelyte Div., Cam- 
bridge 1) 


Injection machines: 23—from 4 oz. to 120 oz. 


Sajar Plastics, Inc., Middlefield (1) 
Injection machines: 4—8 oz.; 1-24 oz 
Pres.—Arthur H. Radde 
Secy., Treas Lugh M 
Dir. of Sales, Pur. Agt. 
Gen. Mar Chief 
Whetstone 


Johnson 
Robert N. Hills 
Engineer—James D. 


*Schulman, A., Inc., Akron (E) 
Extrusion machines: 3—6”"; 1—8”"; 2—8%” 


*Seiberling Rubber Co., Plastics Div., 


Newcomerstown (C, E) 

Compression presses: 2—5 deck; 1—6 deck; 
1—8 deck 

Extrusion machines: 2—3%” 


Pres.—]. P. Seiberling 

Vice Pres.—H. P. Schrank 

Sis. Mer., Plastics Div.—C. J. Figenscher 
Gen. Mar., Plastics Div.—Harry M. Zim- 


merman 


Shepherd, J. H., Son & Co., Elyria (I) 


Injection machines: 2—8 oz. 


Standard Molding Corp., Dayton (1D 
Injection machines: 1—4 oz., 3-8 oz., 1— 
12 oz., 1—16 oz., 1-28 oz., 2— 48 oz. 


Pres.-W. F. Oelman 
Vice Pres.—M. E. Koch 
Sls. Mer.—Richard Myers 


Pur. Agt.—N. F. Patterson 


*Structurlite Plastics Corp., Hebron (C) 
Compression presses: 16—25 to 500 ton with 
platen areas from 2’ to 6’ x 6’, daylight 
24” to 94” 
Pres.—Charles D. Jones 
Sls. Mer., Treas.—Robert E. Griffith 
Pur. Agt.—L. R. Rose 


Sun Plastic, Inc., Cuyahoga Falls (I) 


Toledo Plastics Co., Toledo (Cc, I) 
Compression presses: 1—50 ton 
Injection machines: 1—2 oz.; 2—4 oz.; 2—8 oz. 


Universal Molding, Inc., Upper or 
(I 


Injection machines: 1—4 oz.; 1—8 oz.; 5— 
2 oz. to 16 oz.; 3-20 oz. to 28 oz.; 
2—48 oz. 
Pres., Sls. Mgr.—Stanley Marks 
Vice Pres., Mfg., Pur. Agt.—Clifford W. 


Hutchison 


CUSTOM MOLDERS AND EXTRUDERS 


Vacuum Plastics Corp., Columbus (E) 
Extrusion machines: 1~-2%" 
Pres.—Herbert S. Cook 
Vice Pres.—Preston Davis 
Pur. Agt.—M. L. Grosh 


*Vichek Tool Co., Sub. of Pendleton Tool 
Industries, Inc.. Cle ve ‘land (E, I) 
Extrusion machines: 

Injection machines: 2 2 es 1-3 oz; 1- 
oz.; 1—5 o2.; 1-6 oz; 1-9 oz; 
2-12 oz.; 1—16 oz.; 2—24 oz.; 1—48 oz. 
Pres.—E. C. Koster 
Vice Pres.—L. F. Storie 
Sls. Mger.—D. T. Wynne 
Pur. Agt.—F. J. Tkach 


Vulcan Corp., Cincinnati (I) 
Injection machines: 3-12 oz. 
Pres.—loseph_ B. Reynolds 
Vice Pres., Sis. Mar.—E. V. Nelson 
Vice Pres.—L. B. Austing 
Pur. Agt.—Frank Edmisten 


° Welch Plastics & Mfg. Co., Inc., Colum- 
bus (1) 
Injection mac hine ss: 1-6 oz.; 3-8 oz; l- 

2 o 3-16 oz.; 1—20 oz. 
Pres.—Arthur R. Welch 
Vice Pres., Sls. Mgr.—Ralph A. Welch 
Pur. Agt.—John T. McManus 


Wilson Plastics, Inc., Sandusky (I) 
Injection machines: 20 
Pres.—O. Wilson 
Sls. Mgr.—R. L. Motter 
Pur. Agt.—W. A. Arnold 


Yardley Plastics Co., Columbus  (E, 1) 
Extrusion machines: 16-24%" to 6” 
Injection machines: 20—4 to 64 oz. 

Pres.—F. B. Hill, Jr. 

Vice Pres.—W. E. Jacobson 

Vice Pres., Sls.—R. W wg 

sls. Magr.—Custom Extr . C. Pulmer 
Pur. Agt.—E. A. fo. veg 


Zenith Plastics Co., Cleveland (I) 


Injection machines: ‘o- from 4 oz. to 30 oz. 


Pres.—F. N. Acker 
Vice Pres., te Mer.—Paul R. Zurlinden 


Pur. Agt.—P. E. Keidel 


OKLAHOMA 


*Continental Plastics of Oklahoma, Okla- 
homa City (I 
Injection machines: 7-2 oz. to 48 oz. 

Pres.—Ray Stroud 
Vice Pres., Marketing—Charles R. Good 
Pur. Agt.—Norma Treadway 


OREGON 


*Anderson Die & Mfg. Co., Portland (I) 
Injection machines: 2—4 to 6 oz. 
Pres.—George C. Anderson 
Pur. Agt., Treas.—K. M. Evans 


Beaman Plastics, Portland (Cc, D 
Compression presses: 1—90 ton; 1—300 ton 
Injection machines: 1—16 oz. 

Pres.—Thelma E. Beaman 
Sales Mer.—R. O. Morrison 
Pur. Agt.—R. Goebel 


*Columbia Basin Plastics Co., Portland 


> 
Compression presses: 300 ton 
Injection pol cere 1—10 oz.; 2~12 oz. 
Pres.—James C. DeShazor, Jr. 
Pur. Agt.—Kathleen M. Evans 


Grant & Roth Plastics, Inc., Portland 


> 

Compression presses: 1—300 ton 

Injection machines: 3—4 oz.; 1—8 oz. 
Pres., Pur. Agt.—Merrill R. Roth 
Vice Pres., Sls. Mgr.—Phil Fennelly 


PENNSYLVANIA 


*A.S.K. Plastic Mfg. Co., 1 Philadelphia 2 
Injection machines: 6: .; 2 oz; 
oz.; 2 to 4 aa; 4 Gee 





CUSTOM MOLDERS AND EXTRUDERS % ize 





Tw 
Abutco Plastics Industries, Inc., Hazelton H & R Industries, Nazareth (E, ID *Parker Plastics Corp., Pittsburgh ) : 
(E) Extrusion machines: 11—2” to 4%” Injection machines: 1-1 oz.; 1-10 02,5 x 
Extrusion machines: 4%” Injection machines: 6—2 oz. to 16 oz. 1—4 oz.; 1—-2% oz.; 23 oz. 
Pres.-W. C. M. Butler, Jr. nee John Hauck Pres.—Mitchell Parker A 
Vi Pres.. Sis.—Frank M. Kelle Vice Pres. & Pur. Agt.—Elton M. Roeder Vice Pres.—Mitchell T. Parker 
View P ” Prod.—T Cc 4 Sls. Mgr.—C. Forrest Bowers Sis. Mgr.—E. Towle 
ice Pres., Prod.—Travis Coxe - SET. os. Mgr.—k. Lowle 
Pur. Agt.—Henry Olewine 
Pelmor Laboratories, Inc., Newtown (C) 
* Acme Plastic Products Co., Inc., Doyles- Halsey, Inc., Scranton (C) Copoccnain peestas | Be< —56 ton, 2~70 ton 
tow (C, T) Compression presses: 2—25 tons; 1—50 tons; FO6.~~\ ESE =o 
own 2 # 9 2—200 tons; 2—300 tons Vice Pres.—Emelie A. Pelham 
Compression presses: 15—up to 75 ton Pres., Sls. Mgr. & Pur. Agt.—Halsey J Pur. Agt.—Ronald B. Morgan 
Transfer presses: 2—up to 75 ton Sorrell : ‘ c 
aaa sa eS ee House Vice Pres.—C. W. Hupfer 
ur. Agt.—M. S, Walther *Penn-Plastics Corp., Cle nside (C,LT) 4 
Compression presses: 15-1 ton to 150 ton 
7 Injection mé B  anmoy ~2 oz. to 24 oz, 
*Allegheny Plastics, Inc., Coraopolis Insulation Products Co., Pittsburgh (C) pa ome S— “50 ton to 250 ton; 
(C, E) Compression presses: 2 automatic (Stokes); 1. ™ =a y Kle : 
Pres Sls. Mer.—C WwW Kleider 
Compression presses: 2 automatic; 4—15 ton; 4—30 to 100 tons View Deen. tte.—i low - e 
: ce Pres., Mfg.—A. Newton ; 
6 manual; 4—300 ton Pres.—M. G. Rensland ‘ery ~ oll wy Pe 
. . Vice Pres.—T. H. Dudley Perkins 
Rutresion machines: 3 ram type presses for Sls. Mgr., Pur. Agt.—H. A. Rensland Pur. Agt.—Geo. W. Wilson 
resins ‘ ; ; ° $ 
Pres. gee M. Yost i 
Vice Pres.—George P. O'Neil ; 
Sls. Mgr.—William E. Moritz °y Sedeetrios. Tee., Packt «|S Reery Pleatics, Ine. Erie = Ce 
Gen. Mgr., Pur. Agt.—Nate B. Maruca ames ndustries, inc., Faoli ( Compre ssion | + og 12—75 ton to 300 ton 
Injection machines: 2—12 oz. to 16 oz, Injection machines: 14—6 oz. to 28 oz. 
sree rag nae * — F. Quici bi mae ee — ton to 300 ton 
7“ * s gr ur. : ici —}. C. St 
*°American Insulator Corp., New Free- Ene. ue Pae-H. St. Cove 
om (Cc, L, T) Pur. Agt.—Frank Chrostowski, Jr. 
Compression presses: 85—10 to 2000 ton e . . 
Injection machines: 18—4 to 48 oz. Keystone Packaging Service, Easton (E) Plastic Fabricators, Inc., Fernwood (Del. 
Transfer presses: 16—40 to 650 ton Extrusion machines: 1—2%”; 2—1%” | 
a Pr - J. a Pres., Pur. Agt.—John Schoeneck Co.) (Cc, I, T) 
ice FTes.— ' antz Compression Presses: 5—75 ton to 150 ton 
Sls. Mgr.—B. L. Attig Injection machines: 1—3 oz 
Pur. Agt.—A. L. Bortner ° Sagaeee spaneee: 4-75 ton to 125 ton 
. +: ~ »res.—Milton Cohen 
aa ed _ Plastics, Inc., Sub. of Owens- Secy., Treas.—Stanley G. Child, Jr. 
*Byrd Plastics, Inc., Erie (I) E inois Glass Co., Lake City ; (CL T) 
Injection machines: 1—4 oz.; 2—8 oz.; 1-— ompression presses: 2 on; ids ion ; : 
12 oz. eo} ae ary a 6-300 ton; *Plastic Mold & Die Co., Hatboro 
Injection machines: 1—12 oz. (C, I,T) 
. Transfer presses: 1—150 ton; 1—250 ton; Compression egg 1-75 ton; 1-200 ton 
Calcon Mfg. Co., Inc., W Veshingion (E) 2-200 ton; 3-300 ton; 2—400 ton Injection machines: 1—4 oz. vertical 
ee machines: | 2—4%"; Plant Mgr.—Lloyd T. Moore La op Py * i 200 ton 
es.—]. V. Kohdan 
Pres., Sls. Mgr.—James C. Morosco Sls. Mgr.—G. Kirschner 
‘ *Loranger Mfg. Corp., Warren (C, I, T) : : : 
**Consolidated Molded Products Corp. Compression presses: 20-15 to 700 ton *Plastic Mold & Tool Co., Philadelphia 
Scranton e 5. T) Injection machines: 2—4 oz. 
Compression presses: 50-25 ton to 500 ton tee presses: 8—200 ton to 300 ton Compression presses: 10-15 to 75 ton 
Injection machines: 30—2 oz. to 200 oz. sare 2 Albert Loranger Owner—Herman Purner 
Transfer presses: 40—70 ton to 350 ton Is. Mgr., Pur. Agt.—Howard M. Boyd 
Pres.—John ta yet w 
Vice Pres., Supt.—E. . Birne i- 
Vice Pres., Sis. Mgr.—J. W. Pillinger Plesti Vee Corp, Monigunety to 9 
Pur. Agt.—Walter Golden Ludascher, William C., Eddi (D ae 7 
Seey.-f E. MeMah, dington oz.; 4—32 oz. aoe 
secy.—j- & mcmenon Injection machines: 1—4 Pres., Sis. Mgr.—Con F. Sterling 
Owner—William C. Lelencdber Vice Pres., Pur. Agt.—Thomas A. Frazier 
Curry Arts, Scranton (C) 
Compression presses: 1—36” x 38”, 4 open- Polymer Corp., The, Reading 
ings *Mannesmann-Easton Plastic Products Extrusion machines: 10—from 2” to 4%" 
Pres., Sls. Mgr.—Harry H. Rosenthal Did a 
it. ; ‘ Co., Inc., Easton (E) Pres.—Louis L. Stott 
: Vice Pres., Pur. Agt.—Kurt Adler } caren Mr wat pity ns orem ~ Vice Pres., Mfg.— Ralph E. James 
| Hebe Ge Wager gh Me“ Roten arth 
; 7 . lice Pres.. Gen. Mgr.—Harvey G. Wisme ave —~RVE 5. Be : 
; Dama Plastics, Inc., Springfield (C, CM) . : is sence 
: Compression presses: 1—28 ton; 1-100 ton 
: ease, Sts. Mar John R. Davis *Port Erie Plastics, Inc., Erie (D 
7 ice Pres., Pur. Agt.—Raymond P. Malion ®Molded Insulation Co., Philadelphia Injection machines: 8—from 2% oz. to 32 oz. 
1 C, I, T) 
a | . . Compre: : 40-5 ¢t to 3 o2 : : 
i Erie Plastics Co., Inc., Erie (E) Injection machines: 28-1 os. to 120 -: - *Precision Plastics Co., Philadelphia (1) 
} — mac ow 1-8 ” il | 1? 4 Transfer presses: 10—1 = to 150 ton Injection machines: 4 to 24 oz. 
: Tes =. Ss. Mgr ur. Agt ward A. Chrmn. of the Brd.—V. I. Zelov Pres.—-Edward W. Danien 7 
: - Lacks Pres.—Wm. T. Bradbury : 
; Vice Pres.—Aaron Laub Cc Vice Pres.—R. F. Hurst 
: Secy., Treas.—Jeffrey A. Gage Sls. Mgr.—Wm. Berger 
y a *Presque Isle Plastics, Inc., Erie (I) 
’ Pur. Agt.—M. Halamar q : ? ay 
i Injection machines: 1—4 0z.; 4—6 oz.; l- 
: : : , em ee a . 1-89 one 
b *°Erie Resistor Co., Erie (1) $0 aes 538 sos SO ian 
me Injection machines: 27—from 6 oz. to 120 oz. os ’ Pres.—W. J. Phillips : 
; Pres.—G. R. Fryling 7s Niagara Plastics Co., Erie (1D Secy., Treas.—D. N. Struble 
Vice Pres.. Mfg.—G. P. Fryling Injection machines: 2—4 oz. - 6 oz; 1l- 
. i ee SS rh D Leiies 2 o2.; 1-8 oz.; 1-32 < : 
t ‘ur gt.—G priswolc . Sis M fs ‘ 4 
ih Gen. Mgr.—G. M. Schau angi BM, Se [Rooney **Quinn-Berry Corp., Erie 
Pur. Agt.—Robert P. Rooney Injection ry me? 2 ‘; 9-8 oz.; ll- 
Z 0Z.;: —% oz. to SZ oz. 
Franklin Plastics, Inc., Franklin (E, 1) ge ll 5) ie mene . Simpy 
Extrusion machines: 2—2%"; 3—3%”"; 2—4%” : y Secy., Treas.—L. {' Berry : 
Injection machines: 1-6 oz.; 1-8 oz.; 1—- Nosco Plastics, Inc., Erie (D Asst. Secy.—E. M. Mulcahy 
2 oz.; 1-16 oz. Injection machines: 28-2 oz. to 200 oz. Pur. Agt.—A. P. Wagner 
Pres.—Dixon P. Downey including automatic ; 
Vice ae e Litzinger res.—R. C. Houser 
Sis. Mgr.—B. Tate Vice Pres., Gen. Mer.—P. C. Roche . 
Re Ate, OC. Giant *Ross, Milton, Co., The, ee 
. ’ 
Gessner Mfg. Co., Inc., Ambler (C, 1) Compression presses: 1-25 ton; 3-50 tig 
oneeatien resses: s°5)5 ton to 50 ton I aot a a 6 oh a — 
njection machines: 3-2 o Optics Mfz. C Philadelphi injec a. r ie 
> . 54 ptics g. Corp., Uadeiphia ({C) Transfer presses: 2-15 ton; 2-50 ton; 1- 
Pres., Sls. Mgr.—Edward H. Gessner Compression presses: 1—120 tons; 1—125 tons 60 ton; 1—75 ton; 1—150 ton : 
Pres.—C. R. Ritchell Pres.—Milton Ross 4 
ne sey Exee, Vice Pres.—H. R. Leopold Vice Pres.—S. H. Neuman ; 
* Operates own tool room Sis. Mgr. (Ind. Div.)—W. S. Victor Sls. Mgr.—Eugene D. Ross 
% Indicates Advertiser Pur. Agt.—M. F. Kaufman Pur. Agt.—Patricia Hazelwood 
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Sealview. Plastics, Inc., West Consho- 
hocken (C) 
Compression presses 5—50 ton to 100 ton 

Pres., Sls. Mgr.—Robert C. Watson 
Vice Pres.—Henry Elser 


*Skyline Industries, Titusville (E, I, T) 
Extrusion machines: 26—2%” 12” 
Injection machines: 8—4 oz. A 24 oz. 
Transfer presses: 1—50 ton; 1-100 ton 

Pres.—Noel J. Poux 

Vice Pres.—Richard N. Poux 

Sls. Mgr.—C. R. Knouse 

Gen. Megr., Pur. Agt.—Charles A. Poux 


Bepies Plastics, Inc., Verona 


mpression presses: 5—from 15 up to "400 


tons 
Transfer os": 2—25 to 400 tons 
Pres.—V Squires 


Vice Pres.—W. A. Meyer 
Vice Pres., Sls. Mgr.--M. L. Worstell 


Stagg, W. H., Plastics Engineering, Phil- 
adelphia (I) 
Injection machines: 2 oz., 8 oz 

Pres.—Laura G. Stagg 


*Sylvania Electric Products, Inc., Parts 
Div., Warren (C, I, T) 
a wy presses: 9—15 ton; 13—50 ton; 

16—60 ton; 2—150 ton 
Injection machines: 1—2 oz.; 1-2% o2.; 
6—4 oz.; 3—8 oz.; 2—12 oz.; 1—20 oz.; 
1—48 oz. 
Transfer presses: 2—150 ton; 2—200 ton 
Pres.—Robert E. Lewis 
Vice Pres., Parts Div.—Merle W. Kremer 
Sis. Mgr.—F. Martin 
Pur. Agt.—R. Marlin 


*Vulcanized Rubber & Plastics Co., Mor- 
risville (D 
Injection machines: 20—3 oz. to 56 oz. 

Pres.—Robert G. Werner 

Vice Pres., Mfg. & Sls.—David Lewis 
4 Sls. Mgr.—William L. Moore 

Fur. Agt.—Joseph Matteucci 


"Westlake Plastics Co., Lenni Mills 


(C, E, 1) 

Compression presses: 1—200 ton; 1—400 ton 

Extrusion machines: 1—1"; 1—1%"; 1—2%"; 
—~3%" 


Injection machines: 1—4 oz. 
Pres.—E. B. Westlake, Jr. 
Vice Pres.—E. F. Westlake 
Sls. Mfg.—W. F. Noonan, Jr. 
Pur. Agt.—D. D. Dundore 


“Westmoreland Plastics Co., Inc., Latrobe 


( 
Compression presses: 24—15 ton to 250 ton; 
23 Automatic 
Pres.—Glenn J. Davis 
Vice Pres., Gen. Mgr.—Harvey G. Skinner 
Vice Pres.—E. M. Schuman 


*Wirz, A. H., Inc., Chester (Cc, I) 
Compression presses: 5—50 ton; 2—150 ton 
Injection machines: 1—4 oz.; 4—8 oz. 

Pres.—R. F. Cox 
Vice Pres., Sls. Mgr.—D. B. McAfee 
Pur. Agt.—J. E. Smith 


Yates Co., Erie (E) 
Extrusion machines: 5—1” to 3%” 
res.—R. N. Yates 
Vice Pres.—J. O. Elbin 
Sls. Mgr.—W. N. Mulkie 


RHODE ISLAND 


Belon Chemical Co.., Inc., Cosagion (E) 
xtrusion machines: i-\ 4”; 1-3 
Pres., Sls. Mgr., Pur. nee * Robert M. 
Kempt ton 
Vice Pres. TM M. Foster 


a 


"Operates own tool room 
*& Indicates Advertiser 


*Berkander, George F., Inc., Providence 


(E, I) 
Extrusion machines: | 
Injection machines: 9-2 oz.; 1-4 oz.; 2-9 
oz. 

Pres.—John S. Moran 

Vice Pres.—Bertin Anderson 

Sls. Mgr.—Douglas T. Lakey 

Pur. Agt.—Steward Fraser 


dence 
aw machines: 1—1/3 oz.; 2—2 oz.; 3— 
4° 1—5 oz.; 4—8 oz.; 1—12o0z.; 1-16 


eg ‘1-20 oz 


*Cowan Plastic Products Corp., Provi- 
(I) 


Greene Plastics Corp., Hope Valley (C, I) 
Compression presses: 10—75 ton 
Injection aenebinats 5 presses to 6 oz. 
Pres. William Blunt White 
Sis. Mgr.—Walter F. Cole, Jr. 
Pur. Agt.—Francis E. Card 


Molding Corp. of America, Inc., Provi- 


dence (C, T) 
Compression presses: ~ —up to 300 ton 
Transfer presses: 1— ton 


Pres.—Robert G. Holt 
Vice Pres., Sls., John O. Tate 
Design Engineer—James V. Murphy 


*Plastic Engineering Co., Pawtucket (I) 
Injection machines: 7—2 to 24 oz. 
Pres., Sls. Mgr., Pur. Agt.—Edward I. Rose 
Vice Pres.—Beatrice Rose 


*Rosbro Plastics Corp., Pawtucket ) 
Injection machines: 
res.—Bertram M. Brown 
Sls. Mgr.—Gregory T. Parkos 
Dir. of Pur.—Albert M. Surdut 


*Tupper Co., W oonsocket, (E, I) 
Extrusion machines: 1%” 
Injection machines: 100— 2 oz.-48 oz. 
Pres.—John R. Ansley 
Vice Pres.—Gerald R. Zeek 
Sls. Mgr.—Edwin N. Fitzpatrick 


SOUTH CAROLINA 


Diversified Industries, ine, Trenton (E) 
Extrusion machines: 1-2 —3y%,” 
Pres. H. G. Reynolds 


Sonoco Products Co., Hartsville 


(C, E, I, T) 
Conqpeae | presses: 58—35 ton; 3—150 ton; 
3- ton 
Extrusion machines: 1—1%%” 
Injection machines: 1—5 oz.; 2—16 oz. 
Transfer presses: 1-150 ton; 1—300 ton; 1— 
500 ton 
Pres.—James L. Coker 
Exec. Vice Pres.—Charles W. Coker 
Vice Pres., Sis.—C. H. Campbell 
Pur. Agt.—P. C. Coggeshall 


*Soo Valley Co., Columbia (E) 
Extrusion machines: 2—1%” 
res.—A. L. Scott 
Sls. Mgr.—Robert L. Beebe 
Pur. Agt.—Frank Cox 


**Southern Plastics Co., Columbia (C, E) 
Compression presses: 7—up to 200 ton 
Extrusion machines: 5— a 2%” to 4%” 

Pres.—J. W. Lindau III 
Vice Pres.—Irwin Kahn 
Vice Pres., Pur. Agt.—Leonard Bogen 


*Westinghouse Electric Corp., Micarta 
Div., Hampton (C, E) 
Compression presses: 375—50 ton to 1500 ton 
Extrusion machines: 1—2”; 1—6” 

Pres.—M. W. Cresap, Jr. 

Exec. Vice Pres.—J. K. Hodnette 
Marketing Mgr.—H. C. Smith 
Pur. Agt.—D. E. Thompson 


CUSTOM MOLDERS AND EXTRUDERS 


TENNESSEE 
*Kusan, Inc., Nashville (D 
Injection machines: 19—2 to 32 oz. 
Pres.—W. R. McLain 


we Pres.—E. C. Horton 
Vice Pres., Sis.—L. P. Brittain 
Pur. Agt. —Charles Griffin 


Morgan Plastics, Nashville (D 
ingen machines: 1—9 oz 
Gen. Mgr.—Wills N. 5 = 
Sls. Mgr.—E. S. Morgan, Jr. 


*National Plastics, Inc., Knoxville 
(C, I, T) 
Compression and Transfer presses: 2—150 
ton; 2—200 ton; 2—300 ton 
Injection machines: 1—1% oz.; 1—8 o 
Bd. Chrmn., Dir. of feccarch aa Devel- 
opment—C. Van Deventer, III 
Pres.—Charles L. Yeomans 
Vice Pres., Gen. Mgr., Sls. Mgr.—A. E. 


Drew 
Vice Pres.—M. T. Victor 


**Patent Button Co. of Tennessee, The, 
Knoxville (C, I) 
Compression presses: 44—15 ton to 500 ton 
Injection machines: 7—4 oz. to 28 oz. 

Pres.—E. C. Snoddy 
Vice Pres.—D. S. Hart 
Sls. Mgr.—David G. Adcock 
Pur. Agt.—S. E. Cunningham 


Plastic Industries, Inc., Athens (I) 
Injection machines: 1—6 to 8 oz. 
Pres., Sls. Mgr.—J. C. Beene, III 
Vice Pres.—Roy Nankivell, e 
Pur. Agt.—Roy Nankivell, 


TEXAS 


*Amtex Industries, Inc., Dallas (1D 
Injection machines: 4—6 oz.; 1-20 oz. 


Blackwell Plastic Molding Co., Ine., 
Houston (E, 1 
Extrusion machines: 1—2%”" 

Injection machines: 9—1 to 16 oz. 
Pres., Pur. Agt.—L. D. Blackwell 
Vice Pres.—R. H. Blackwell 
Vice Pres., Sales and Eng. “on Pinkston 
Sec.-Treas.—Irene Blackwel 


*Crown Machine & Tool Co., Fort 
Worth (Dp 
Injection machines: 10—2 oz. to @ oz.; 37 

special machines 
Pres.—William Harrison 
Vice Pres., Prod.—Hugh O. Clark, Jr. 
Vice Pres. Sls.—William Coughlin 
Pur. Agt.—Earl Halvorson 


*Doré, John L., Co., Houston (C, E) 
Compression presses: 2—100 ton; 6—1> to 
100 ton; 1—150 ton; 6—400 ton; 1— 
500 ton; 1-750 ton 
Extrusion machines: 1—3%"; 1-1\%" 
Pres. & Treas.—John L. Doré 
Vice Pres. & Gen. Mgr.—!. S. Bawcom 
Sis. Mgr.—Harry I. ompson, Jr. 
Pur. Agt.—Oscar M. Fraley 


*Electro Plastics Corp., Dallas (Cc, 1) 
Compression presses: 2—50 ton 
capes 5 analnnaes 1—2%” oz.; 1-8 oz.; 1— 


Me. Pur. Agt.—Joe Baxt 
Vice Pres.—_Wayland M. George 
Secy., Treas.—Don Shepherd 


*Lamco, Inc., Lampasas (Cc, D 
Compression presses: 1—50 ton 
Injection machines: 1—8 oz. 

Pres.—Dan Nixon 

Vice Pres.—Clyde Hetherly 

Gen. Mgr., Sls. Mgr., Pur. Agt.—J. F. Eder 
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CUSTOM MOLDERS AND EXTRUDERS 


Libbert Plastics, Inc., Forth Worth (E, I 
Extrusion machines: i-1% 
Injection machines: 1—4 oz.; 1—6 oz.; 2—12 
oz. to 16 oz.; 1—60 oz. 
Pres.—Evelyn S. Libhert 
Seey., Treas.—Alex Warfield 
Pur. Agts.—Alex Warfield, Hal Ferguson 


Linehan & Co ., Dallas (E, 1) 
Extrusion machines: 5—2\4” 
Injection machines: 1—6 oz. 
res.—M. J. Linehan 
Sis. Mer.—J. B. Linehan 
Pur. Agt.—M. J. Linehan, Jr. 


*Lone Star Plastics Co., Inc., Fort Worth 

(Cc, 1) 

Compression presses: 1—12 ton; 1—20 ton, 
2~—50 ton, 2—200 ton 

inleneee machines: 1—2% oz.; 1—4 oz., l— 


6 o 
Pres Me Ivin Hare 
Vice Pres.—E. H. Swazey 
Sls. Mger.—W. Pat Fralin 


Moore Plastics, San Antonio (D 
Injection machines: 1—8 oz. 
Owner—Bart Moore 


*Nalle Plastics, Inc., Austin (E, I) 
Extrusion machines: 1—3%"; 1—4%” 
Injection machines: 5—2 oz. to 10 oz. 

Pres.—George S. Nalle, Jr. 
Vice Pres.—A. B. Nalle 
Sls. Mgr.—Galen Simmons 


Plastic Engineering & Sales Corp., Fort 


Worth ic -» 
Compression | aman 75 ton 
Injection machines 


Southwestern Plastic Pipe Co., Mineral 
Wells E) 
Extrusion machines: 3—3%"; 1—6” 


*Tex-Trude, Inc., Houston (E, 1) 
Extrusion machines: 5—2%%” 
Injection machines: 1—16 oz. 
res.~Thomas H. Shartle 
Vice Pres.—A. B. Keckley 
Gen. Mar., Pur. Agt.—C. M. Nettles 
Sls. Mer.—R. O. Tuxson 


*Wyatt Industries, Inc., Plastic & Rubber 
Div., Houston (C, T) 
Compression and transfer presses: 50—20 

ton to 2000 ton 
Pres.—Walter B ; an Wart 
Operations Mar.- J. Eckenrod 
Sls. Mer.—R. L. Be 
Pur. Agt.—D. V. Pyle 


UTAH 


*Rider Engineering & Plastic Co., Salt 


Lake City (I} 
Injection machines: 1—4 oz. to 6 oz.; 1—9 oz 
res.—R. W. Rider 


Vice Pres.—B. T. Rider 
Pur. Agt.—M. W. Rider 


VERMONT 


*G-W Plastic Engineers, Inc., Bethel (I) 
Injection machines: 4—3 oz.; 2—6 oz. 
Pres.—O. A. Westzaard 
Vice Pres., Sls. Mgr., Pur. Agt.—J. R. Gal- 


vin 


Manchester Molding Co., 
Depot 
Injection machines: 8 oz. 
Pres.—R. L. Thompson 
Sls. Mgr.—H. J. Stratton 
Mgr.—Harold W. Messe 


Manchester 
I 


Saratoga Plastics, Inc., Bellows Falls 
(C, I, T) 
Compression presses: Up to 200 ton 
Injection machines: Miniature 
Tranfer presses: Up to 200 ton 
Pres i. H. Lange 
Pur. Agt.—A. H. Brereton 





* Operates own tool room 
%& Indicates Advertiser 
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VIRGINIA 


*Diamond Plastic Industries, Inc., Roan- 


oke 
Injection machines: 1—4 oz.; 6—8 oz.; 9-— 
a OF 
Pres.—Donald B. Fx “0 - 


Sls. Mar.—Robert Gayl 
Pur. Agt.—Robert Huddle. »ston 


®*Dominion Plastics Co., Colonial Heights 
(1) 


Injection machines: 1—3 oz.; 1—8 oz.; 2—16 


oz. 
Pres.—Jonathan Bryan III 
Sls. Mgr.—Lawrence Blake 


*Hafleigh & Co., Buchanan (C, E) 
Compression presses: 6 150 ton; 1—250 ton 
Extrusion machines: 1 
Gen. Mer.—Paul H Bien -stein 
Sls. Mgr.—J. Russell Smith 


*°O’Sullivan Rubber Corp., Winchester 


C, E, 
Compression presses: 3—29” x 50” 
Extrusion machines: 2—400 Ibs/hr sheeting 
and shape d 
Pres.—Paul Terretta 
Vice Pres.—C. Robert Creamer, Jr. 
Pur. Agt.—C. G. Turner, Jr. 


es 


Southeastern Plastics, Inc., Portsmouth 


(C, 
‘Compression presses; 1-75 ton 
Injection machines: 4—up to 12 oz. 
Pres., Sls. Mgr.—Robert L. Davis 
Vice Pres.—C. M. Davenport 
Pur. Agt.—George V. Williams 


WASHINGTON 


* Allied Mfg. Co., Seattle (Cc, 1 
Compression presses: 2—300 ton 
Injection machines: 1—9 oz. to 12 oz. 
Pres. & Pur. Agt.—C. A. Stone 
Vice Pres. & Pur. Agt.—B. M. Rucker 


Vaupell Industrial Plastics, Seattle (C, I) 
Compression presses: 2—150 ton 
Injection machines: 1—3 oz. to 4 oz.; 1l— 
4 oz. to 6 oz.; 1-12 oz. 
Pres., Sls. Mgr.—L. J. Vaupell, Jr. 
Vice Pres.—E. P. Bayley 
Treas.—H. R. Rogers 


Western Plastics Corp., Tacama (E) 
Extrusion machines: 
Pres.—Dale E. Gaeth 
Vice Pres., Sls. Mgr.—Ralph L. Morgen- 
thaler 
Pur. Agt.—Arlene E. Skattum 


WEST VIRGINIA 


Plastics by . . . Hoover, Huntington (C) 
Compression , 7 - 1—20 ton; 1—30 ton 
Pres., Sls. Mar., Pur. Agt. ~James K. Hoover 
Vice Pres.-V. P. Hoover 


*Wheeling Stamping Co., Wheeling 


Compression presses: 14—50 ton; 11-150 ton 
Injection machines: 1—% oz.; 2-2 oz.; l=~ 


Pur. Agt.—L. B. Park 


WISCONSIN 


Chippewa Plastics Co., Div. of Rexall 
Drug & Chemical Co., Chippewa Falls 
(E 


Extrusion machines: 13-—1%"; 16-2%"; 1l— 
3} i” . —44 
Pres.—D. R. Williams 
Vice Pres., Sls.—R. F. Hrudka 
Vice Pres.. Prod.—D. M. Nutter 
Dir. of Purchasing & Planning—G. W. 
Dingman 


(For complete addresses, see Alphabetical Index, p, 1323) 





*Dickten & Masch Mfg., Milwaukee 

(C.,7) 

Compression presses: 8—50 ton to 400 ton 

Injection eM cme 3—8 oz. to 20 oz. 

Transfer presses: 12—70 ton to 350 ton 
Pres.—E. Dickten 


Sls. Mgr.—M. W. Hoge 


*Evans-Zeier Plastic Co., Madison (D 
Injection machines: 2—8 oz.; 1 5 oz. 
Partners—D. L. Evans, R. C. Zeier 


°Flambeau Plastics Corp. _Baraboo (E, }) 
=xtrusion machines: 
Injection machines 
P'res.—W. R. Sauey 
Vice Pres.—N. O. Sauey 
Sls. Mer., Ind. Div.—L. K. Sauey 
Pur. Agt.—R. C. Nowotny 


ey } 


oz E 360 oz, 


Lapcor Plastics, Inc., Manitowoc (C, T) 


Compression presses: >t 250 to 500 ton 
Transfer presses: 3—250 to 350 ton 
Pres.—Walter B. Longacre 


Vice Pres.—G. J. Pl att 
Pur. Agt.—P. A. Carew 


Lewis, G. B., Co., Watertown (C) 
Compression prmees: 138—75 ton to 500 ton 
res.—G Fr 


Vice Pres. “WwW ‘ton " Peleor, Allen Frater 
Pur. Agt.—Arthur J. Killian 


*Masterglas Div., Gisholt Machine Co. 
Madison (C, CM) 
Compression presses: 1—50 ton; 2—75 ton; 

1—150 ton; 1—200 ton 
Pres.—G. H. Johnson 
Vice Pres.—G. M. Class 
Director—R. F. Johnson 
Gen. Mgr.—C. M. Frvdenlund 
Gen. Sls. Mgr.—R. H. Bruce 
Technical Dir.—N. E. Scully 
Chief Pur. Agt.—F. C. Huegel 


*Milwaukee Plastics, Inc., Milwaukee 


(C. I, T) 
Compression presses: _* 200 ton to 350 ton 


Injection machines: oz. to 90 oz. 
Transfer presses: 5— $00 ton to 350 ton 
res.—C. J. Engman 


Vice Pres.-Sls. Mgr.—E. P. Altemeier 
Vice Pres.—W. J. Oc hriein 
Pur. Agt.—C. F. Preston 


*National Plasticrafters, Inc., Sub. of Na- 
tional Lock Co., Shebovgan 
Extrusion machines: 3—2%"; 1—4” 
Pres.—J. R. Sommer 
Exec. Vice Pres., Gen. Mgr.—George A, 
Boen 
Pur. Agt.—Gilbert Wildman 


Norco Plastic Inc., Milwaukee (C, I, T) 
Compression presses: 12—50 to 1200 ton 
Injection machines: 5—4 oz. to 25 oz. 
Transfer presses: 5—50 to 500 ton 

Pres.—Edward C. Berg 

Vice Pres.—R. W. Hageman 
Sls. Mgr.—Richard H. Geske 
Pur. Agt.—Henry J. Berg 


Northland Plastics, Inc., Sheboygan (E) 
Extrusion machines: ‘ 
Pres., Pur. Agt.—A. J. Zingsheim, Jr. 
Vice Pres.—Marilouise Zingsheim 
Sls. Mgr.—G. P. Pauly 


*Peerless Plastics Co., Inc., Butler (D) 
Injection machines: 2—5 oz.; 1—9 oz; 2 
16 oz.; 1-24 oz.; 1-90 oz. 
Pres.—Charles Ortgiesen 
Vice Pres.-Sls. Mgr. & Pur. Agt.—Walter 
J. Nagle 


*Pereles Brothers, Inc., Milwaukee (1) 
Injection machines: 17 
Pres. & Treas.—A. A. Pereles 
Vice Pres. & Sls. Mgr.—D. M. Stern 
Secy.—J. S. Pereles 
Pur. Agt.—D. H. Baum 


Plymouth Industrial Products, Inc., She- 


boygan 
Injection machines: 18—64 oz. to 1200 om 
Pres.—A. J. Simmons 
Vice Pres.—Wesley Jung, Sr. 
Gen. Megr.—Robert E. Marsh 
Sls. Mgr.—Chester T. Harrison, Jr. 
Pur. Agt.—G. Abler 

















*Portz Plastics & Fibre Co., 


Milwaukee 
(C, 1) 
Compression presses: 2—100 ton; 1-200 ton 
Injection machines: 1—4 oz.; 2+8 oz. 
Pres., Pur. Agt.—Chas. A. Portz 
Vice Pres.—_M. Mueller 
Sis. Mgr.—R r. Chop 


*Presco Plastics, Milwaukee (I) 
ee machines: 4—4 oz. to 20 oz. 
E. K. Schroeter 
View ‘Pres. L Schroeter 
Sis. Mgr.—Alfred Prinz, J: 
Megr.—Harold Stanward 
Pur. Agt.—E. Seubert 


*x*Sunlite Plastics, Inc., Milwaukee (E) 
. 14 ed 


Extrusion machines: 2 314", 6—2%”", 1 4 
Vice Pres.—Eugene L. Slingluff 
Trim Molded Products Co., Inc., Burling- 
ton (1D) 
Injection machines: 2—8 oz.; 2—12 oz. 
Pres., Sis. Mgr oo F. Hagen 
Vice Pres.—Louis J. Robbers 


Sec., Pur. Agt.—Jack Samuels 
"Western Coil & Electrical Co., Racine 
(I) 
Injection machines: 2—2 oz.; 1—4 oz.; 1l- 


oz.; 1-9 oz 
Pres., Sls. Mgr.—W 
Pur. Agt.—C. F 


Turnor Lewis 
Hansen 


WYOMING 
*Western Specialty Mfg. Corp., Cheyenne 
(C, I) 
Compression presses: 1—20 ton; 1—30 ton 


Injection machines: 1—2% oz.; 1—4 oz. to 
5 oz. 

Pres.—E. J. Miller 

Vice Pres.—L. R. Hurt 

Sls. Mgr.—E. W. Miller 

Pur. Agt.—E. W. Prentice 


ENGLAND 


Erinoid, Ltd., London (E) 
Extrusion machines: 4—2”; 20-—-2%” to 4%” 
Pres.—D. Kleeman 
Sales Dir.—K. Osborne 


*National Plastics, Ltd. (British Moulded 
Plastics, Ltd.), London (C, E, I) 
Compression presses: 196—4 ton to 300 ton; 

20—350 ton to 1500 ton 
Extrusion machines: 10—1%" to 4%” 
Injection machines: 32-2 ox to 60 oz. 

Chairman—C. F. Kearton 
Managing Dir.—J. R. S. Morris 


CUSTOM MOLDERS AND EXTRUDERS 


*Rediweld, Ltd., Crawley, Sussex 
(Cc, E, 1) 

Compression presses: 1—30 ton; 1-500 ton 

Extrusion machines: 1—1%"; 3” 
Injection machines: 1-16 oz.; 1—64 oz.; 

1-160 oz 

Chrma.—P. Adorian 

Gen. Magr.—Dr. H. P. Zade 

Sls. Mgr.—S. G. Evans 

Pur. Agt.—Mrs. G. Smallridge 


ITALY 


"Azienda Resine Sintetiche, $.A.S. Di R. 
Botta & C., Turin (E) 


Extrusion machines: 13 


*Lavorazione Materie Plastiche, S.A.S.., 
Turin 
Extrusion machines: 35 


THE NETHERLANDS 


*Luxor Plastics N.V., Amsterdam (D 
Injection machines: 48—up to 400 oz. 
Pres.—Hans A. Wetzlar 
Vice Pres.—Louis J. J. Verburg 
Sls. Mgr.—J. Henk Greif 








FILM, SHEETING, AND COATED 
FABRIC MANUFACTURERS 








A. Polyethylene Film—Plain Extruded Vinyl Film— Extruded Vinyl 

B. Polyethylene Film— Plain Sheeting—Plain 
Embossed or Printed F. Calendered and I. Calendered and 

C. Polyethylene Sheet—Plain Extruded Vinyl Film— Extruded Vinyl 

D. Polyethylene Sheet— Embossed or Printed Sheeting— 
Embossed or Printed G. Cast Vinyl Film Embossed or Printed 

E. Calendered and H. Calendered and J. Vinyl-Coated Fabrics 

CALIFORNIA COLORADO GEORGIA 
Amercoat Corp., South Gate (H) Sawaya Mfg. Co., Inc., Trinidad 


Exec. Vice Pres.—G. E. Seidel 
Vice Pres., Sales—D. O. Lachmund 


*Ellay Rubber Co., Los Angeles 
(E, F, H, D 


Pres.— DeWitt C. Maine 


fice Pres., Sls. Mgr.—Vincent L. Murphy 
Vice Pres.—Warner Johnson 
Pur. Agt.—E. P. Schreiner 
Flexfirm Products, S. E] Monte (J) 


General Manager—Ludley D. Eichorn 
Chemist~Edwin M. Young 

Sls. Mgr.—Alfred J]. Michels 

Pur. Agt.—James J. Goggin 


Marion General Plastics Co., Sub. of 
General Plastics Corp., Long Beach (C) 


Personnel: see p. 1262 


Plastron Specialties, Inc., Los Angeles (C) 


Personnel: see p. 1262 


Santa Barbara Plastics, Sub. of Narmco 
Industries, Inc., Goleta (J) 
Pres.—C. W. Brown 
Vice Pres.—G. Havens 
Gen. Mgr.—M. Scott Moulton 
Prod. Mgr., Pur. Agt.—Gedrge C. Bilbe 


indicates Advertiser 


(A, B, C, D, I) 


Personnel: see p. 1262 


CONNECTICUT 


Cordo Chemical Corp., Norwalk (J) 
Exec. Vice Pres.—George H. Sherrard 
Sls. Mgr.—F. M. Hall 
Buyer—Richard Gilbert 


Kage Co., Manchester 


(A, B, C, D) 


Ross & Roberts, Inc., Stratford 


(A, B, C, D, E, F, H, I, J) 
Pres.—Arthur M. Ross, 
Vice Pres.—Alvin V. Roberts 
Pur. Agt.—William E. Devine 


DELAWARE 


*du Pont, E. 1, de Nemours & Co., Inc., 
Wilmington (J) 


(A, C) 


Lamex, Inc., Norcross 
Personnel; see p. 1263 


ILLINOIS 


*Cam ne Div. of Chicago Molded 
cts Corp., = (C) 
Pres., Gen. Mgr.— ohn Jj. Bachner 
Vice Pres., Div. gr.—Edward F. Bach- 
ner, Jr. 
Sis. Mgr.— ames L. Bachner 
Pur. Agt.—Frank Klingenmeier 


Flex-O-Glass, Inc., Chicago (A, C) 


Joanna Western Mills Co., Chicago 


Pres.—F. L. R »C,D,)) 
Vice “Pres. Walter Re nery 


me Mgr., Plastic abrics Div.—J. P. 

aughton 

Sls. Mgr., Packaging Div.—Robert Hadka 

Sis. Mgr., Industri Fabrics Div.—E. J. 
Frauenfelder 


Pur. Agt.—Paul Pavius 


Midwest Plastic Products Co., Chicago 
Heights (C) 
Personnel: see p. 1265 








FILM, SHEETING, AND COATED FABRIC MANUFACTURERS 


Resineraft Plastics, Inc., Chicago  (C) 


Personnel: see p. 1265 


Visking Co., Div., of Union Carbide 
Corp., Chicago (A) 


INDIANA 


*General ae Comp., Marion (C) 


Personnel: 


KANSAS 


National Plastic Films, Inc. Ottawa (A) 
Pres., Sls. Mar., Pur. Agt.—Charles S. Imig 
Vice Pres.—Milo M. Hewitt 


MASSACHUSETTS 


Bolta Products Div., The General Tire & 
Rubber Co., Lawrence 
C, D, E, F, H, I, J) 


Personnel: see p. 1266 


Bortman Plastics Co., Boston (J) 
Pres., Sis. Mgr.—Mark Bortman 
Vice Pres.- | B Larus 
Pur. Agt.—A. Fopiano 


Deerfield Plastics Co., Inc., South 
Deerfield (A, C) 


Personnel: see p. 1267 


Goodall Vinyl Fabrics, Reading (J) 
Pres.—Peter P. Shea 
Vice Pres.—James L. Driscoll 
Vice Pres., Sls. Mgr.—Robert F. Daughters 
Pur. Agt.—William E. Rock 


Leathertone, Inc., Boston 
Personnel: see p. 1285 


(F, I, J) 


Ludlow Plastics, Needham Heights (A) 


Pres.—Austin B. Mason 

Vice Pres.—R. S. Metzler 
Sls. Mer.—W. F. Crimmin 
Marketing Mgr.—J. J. Keville 


Maynard Plastics Co., Ine. ., Salem (A, B) 
126 


Personnel: see p 


Novelty Bias Binding Co., Chelsea 
(A, B, E, F, H, I, J) 


Personnel: see p. 1267 


Pyrotex Co., Inc., Leominster (J) 
Pres.—M. C Bere n 
Vice Pres., Sls. Mgr.—M. H. Etsten 


*Sandman, Eli, Co., Worcester ) 


Pres.—Eli Sandman 
Tech. Dir.—J. L. Lewis 
Pur. Agt.—Mrs. E. A. Riza 


Vernon Plastics Corp., Lynn (H, 1) 
Pres., Sls. Mgr., Pur. Agt.—Frederick Gard- 
ner 
Vice Pres.—Harry Zuckerman 


MICHIGAN 
*Cadillac Plastic & Chemical Co., Detroit 
(A, C) 
Personnel: see p. 1268 
Lus-Trus Corp., Ypeil anti (C, D) 


Personnel: see p 


Woodall Industries, Inc., Detroit (C, D) 


Personnel: see p. 1268 


MINNESOTA 


Minnesota Mining & Mfg. Co., Irvington 
Div., St. Paul (J) 


w&Indicates Advertiser 


1280 (For complete addresses, see Alphabetical Index, p, 1323) 


MISSOURI 


Bemis Bro. Bag Co., St. Louis (A, J) 
Pres.—F. G. Bemis 
Sales Dir., Vice Pres.-—H. V. Howes 
Exec. Vice Pres.—Judson Bemis 


K-S-H Plastics, Inc., High Ridge (C, D) 
1269 


Personnel: see p 


NEW JERSEY 


Carpenter, L. E., & Co., Wharton (p 
res.—George Lucas, Jr. 
Exec. Vice Pres.—James V. Medici 
Pur. Agt.—Arthur W. Mitchell 


*Cooke Color & Chemical Co., 
Hackettstown (H) 
Pres.—Frederick V. P. Cooke 
Vice Pres.—Mrs. Edna M. Cooke 
Pur. Agt.—Eugene Topoleski 


*Davis, Joseph, Plastics Co., Kearny 
(A, C) 


Personnel: see p. 1270 


Efka Plastic Corp., Hoboken (B, D, F, I) 
res.—William K. Friedman 
Vice Pres.—George Katz 
Sls. Mgr.—Alex Gottesman 
Pur. Agt.—Alexander Katz 


Facile Corp., Sub. of Sun Chemical 
Corp., Paterson 
Megr.—E. Jacobson 
Sls. Mer.—F. Eastburn 
Pur. Agt.—R. L. Manning 


Fields, Charles S., Inc., Lodi 
(E, F, H, I, J) 
Pres.—Charles S. Fields 


Vice Pres.—Sidney Fields 

Sls. Maer.—Herbert Hammond 

Pur. Agt.—Milton J. Chinich 

Secy., Treas.—Irving I. Schnur 


Food Film, Inc., Caldwell (A, E) 


Personnel: see p. 127 


*Gering Plastics, Div. of Studebaker- 
Packard Corp., Kenilworth (A, B) 
Pres.—Larry Gering 
Exec. Vice Pres.—Herman Gering 
Vice Pres., Prod.—Ralph F. Hayes 
Vice Pres., Eng.—Neil Koop 
Dir. Sls., Molding Material Div —Raymond 
Mistretta 
Mar., Field Sls., Polyethylene Sheeting Div 
—Horton Conrad 
Dir.,.Mkting—Robert ]. Barbour 
Mgr., Sls.. Garden Hose Div.—Harry Eels 


Herculite Protective Fabrics, Newark 
(F, J) 
Pres.—Sy Hyman 
Vice Pres.—Robert Berns 
Sls. Mgr.—Al Brown 


Kaye-Tex Mfg. Corp., Yardville 


, C, E, F, H, I) 
Pres.—Irving Korn 


Vice Pres.—V. C. Pierce 
Sls. Mgr.—Carl H. Bagen 
Pur. Agt.—Robt. Korn 


Plastic Horizons, Inc., Paterson (A) 
Pres.—W. C. Leipold 
Secy., Treas., Sls. Mgr.—Maurice Brown 
Pur. Agt —John Peyton 


Plastic Siednating Corp.., Vauxhall (E) 


Personnel: see 


Poly Plastic Products, Inc., Paterson 
(A, B) 


Personnel: see p. 1271 


Polyethylene Corp., of America, 
Cranbury (A) 
Pres., Pur. Agt.—Robert N. Green 
Vice Pres., Sls. Mgr.—Paul N. Colby 


Polyplastex United, Ine., Union (J) 


Personnel: see p. 12 


Polytex Corp., Hoboken (B, F) 
Pres.—William K. Friedman 
Vice Pres.—George Katz 
Sls. Mgr.—Gerard Rothbart 
Pur. Agt., Secy.—Alexander Katz 


Reliance Plastic & Chemical Corp., 
Paterson (A, C) 


Personnel: see p. 1271 


Ridge Printing Co., Inc., Ridgefield 
I, J) 


(H, 
Pres., Sls. Mgr.—George M. Cohan 


NEW YORK 


A.A.A. Plastic Co., 


Personnel: see p 


Ne w York (C) 
12 


American Combining Corp., Arverne (J) 
Pres., Sls. Mgr., Pur. Agt.—J. T. Rudmap 


Associated Rubber & Plastic Corp., 
New York (E, F, H, I, J) 
Pres.—Abe Robbins 
Vice Pres., Sls. Mgr.—Ben Robbins 
Pur Agts.—Bernard Greenwald, Joseph 
Mauro 


* Auburn Plastics, Inc., Auburn (C) 
1272 


Personnel : See p 


Blossom Mfg., Co., Inc., Brooklyn 
(A, E, J) 


Brulene Coated Textiles, Inc., Brooklyn 
(G, J) 
Pres.—Morris J. Fassler 
Vice Pres.—Newton J]. Fassler 
Sls. Mer., Pur. Agt.—Herman Braverman 


Chase Bag Co., New York (A, B) 
Pres.—F. H. Ludington 
Vice Pres.—Plastics Div.—E. S. Elgin 
Vice Pres.. Gen. Sales Mer.—H. B. Rue 
Pur. Agt.—J. R. Wible 


Columbia Mills, Inc., The, Syracuse {J) 
Pres.—Robert A. Harper 
Vice Pres.—H. E. Wilkins 
Pur. Agt.—G. Gozigian 


Continental Extrusion Corp., Brooklyn 
(A, B, Cc, D) 


Personnel: see p. 1272 


Elm Coated Fabrics Co., Inc., New York 
(E, F, H, I, J) 
Pres.—A. Mittman 
Vice Pres.—E. Mittman 
Sales Mgr.—M. H. Grant 
Pur. Agt.—B. Gura 


Elmer Plastic Fabrics Corp., Flushing 
(E. F 
Agt.—Fred Elmer 


, > *> 


Pres., Pur 


Fabric Leather Corp., New York (H, I, J) 
res.—Samuel Schehr 
Vice Pres., Sls. Mgr.—Louis Schehr 
Pur. Agt.—Milton Schehr 


Fassler, M. J., & Co., Inc., Brooklyn 
> 
Pres.—Morris J. Fassiler 
Vice Pres.—Newton J. Fassler 
Secy., Treas., Sls. Mgr., Pur. Agt.—Herman 
Braverman 


Federal Industries, Belleville 
(E, F, H, 1, J) 
Pres.—Louis M. Plansoen 


Vice Pres., Sls. Mgr.—John W. F. Young 
Pur. Agt.—Paul B. Grosjean 


Fersons Industries, Inc., New York (E, H) 
res.—Harry L. Zuckerman 
Vice Pres., Pur. Agt.—Louis Schehr 
Sls. Mer.—Milton Schehr 











Frank, J. P., & Co., Inc., Brooklyn (A, C) 
Pres.—J. P. Frank 


Vice Pres.—Henry Hilsenroth 


Sis. Magr.- Morton Frank 
Pur. Agt.—John Pifat 


Gordon-Lacey Chemical Products Co., 
Inc., Maspeth (E, F, H, I, J) 
Pres. & Sales Mgr.—Robert Lacey 
Vice Pres.—Robert Gordon 
Pur. Agt.—Herman Lacey 


Harte & Co., Inc., New York 
(A, B, C, D, E, F, 3 i, pf 
Pres.—Fred S. Strauss 
Vice Pres.—Allen Shedlin 
Sls. Mgr.—Donald Lipps 
Pur. Agt.—Arthur Simon 


Hollywood Mills Meta Lite Corp., New 
York (J) 
Pres., Sls. Mer.—Maurice B. Goldfarb 
Vice Pres., Pur. Agt.—Ralph Goldfarb 

‘ 
Industrial Sales Engineers, New York (C) 


Personnel: see p. 1273 


Initaplast Mfg. Co., New York 
(B, D, F, I, J) 


Partner—A. Perlman 
Partner—Robert Perlman 


Jodee Plastics, Inc., Brooklyn (A, B, C, D) 


Personnel: see p. 127 


Kordite Co., Macedon (A, B) 
res.—Howard Samuels 
Vice Pres., Sls.—William Dodenhoff 
Pur. Agt.—James Murphy 


Marbek, Inc., Brooklyn (F, I, J) 
Pres., Vice Pres., Sls. Mgr.—Seymour Griss 
Pur. Agt.—Werner Isler 


Metallic Plastics Corp., Long Island City 


(E, F, H, I) 
Pres.—F. Z. Pearson 


Micron Plastics Corp., Brooklyn (A) 
Pres.—Theodore Arens 


Vice Pres., Sales Mgr.—Marvin Krakow 


Norman Plastics, Inc., New York 
(E, F, H, I, J) 


Pres., Pur. Agt.—Norman S. Wile 


Pearson Industries, Long Island City 


(E, F, H, I) 
Pres.—F. Z. Pearson 


Perforated Specialties Co., New York 


, B, C, D, E, F, G, H, L, J) 
Pres. & Pur. Agt.—A. Sharkey 
Vice Pres.—-M. Weston 
Sis. Mer.—S. Sharkey 


Plastic Film Co., Inc., New York (G, }) 
Pres.—W. B. Nichols 


Vice Pres.—A. C. Bunce 
Sls. Mgr.—E. V. Disch 
Pur. Agt.—G. Hagert 


Presto Plastic Products Co., Inc. 
) (B, D, E, F, H, I) 
Pres.—]. P. Frank 
Vice Pres.—H. Hilsenroth 


Sls. Mgr.—M. Frank 
Pur. Agt.—Gerry Dagess 


Printon Corp., New York 


(A, B, C, D, E, F, G, H, I, J) 
Pres.—Dr. Mare Goland 
Vice Pres.—Lew B. Goland 


Protective Lining Corp., Brooklyn 
, B, C, D, E, F) 


Pres. Pur. Agt.—Jerome J. Dorfman 
Sls. Mgr.—Louis Horowicz 


indicates Advertiser 


FILM, SHEETING, 


Rand Rubber Co., eeu 
, H, I, J) 
Pres.—LeRoy H. Rand 
Vice Pres.—E. M. French 
Sis. Mgr.—E. A. Mason 
Pur. Agt.—S. T. Lewis 


*Rubber Corp. of America, Hicksville 
S, F, H, I 
Pres.—W. A. Merton 
Vice Pres.—R. G. Merton 
Sls. Mgr.—A. W. Merton 
Pur. Agt.—D. Martin 


Rudd Plastic Fabrics Corp., Brooklyn 
res.—Albert Exelbert 
Vice Pres., Pur. Agt.—Martin Exelbert 
Sls. Myr.—Michael Bey 


Strauss, H. B., Corp., Bronx (E, F, H, I) 
Pres.—H. B. Strauss 
Vice Pres.—Edwin L. Gitow 
Sls. Mgr.—Robert B. Merlis 
Pur. Agt.—Morton Alter 


Trans-Poly Corp., Mt. Vernon (C) 


Pres., Pur. Agt.—Alfred Corman 


*Union Carbide Plastics Co., Div. of 
Union Carbide Corp., New York 
(E, G, H) 


Velveray Corp., New York 


(B, E, F, H, I, J) 
Pres.—_Raymond L. Schwartz 
Vice Pres.—Thomas Jordan 
Sls. Mgr.—Sidney Rothbart 
Pur. Agt.—C. Sanchez Sierle 


Weblen, Inc., New York (J) 
Pres.—S. L. Chambers 
Vice Pres.—Robert F. Buehler 
Vice Pres.—Robert Rose 


OHIO 


American Agile Corp., Bedford (C) 


Personnel: see p. 127 


Argo Plastic Products Co., Cleveland (C) 


Personnel: see p. 1274 


Canton Containers, Inc., Canton 


(A, B, C, D) 


Personnel: see p. 1274 


Chemplasco, Inc., Cincinnati * (A) 
Personnel: see p. 1274 


Clopay Corp., Cincinnati (A, B, C, D, G) 
Pres.—John S. Stark 
Vice Pres.—Arthur C. Greber 
Sis. Mgr.—Henry P. Trounstine 
Pur. Agt.—Philip Banta 


Columbus Coated Fabrics Corp., 
Columbus , F, H, I, J) 
Pres.—H. A. Flaharty 
Vice Pres.—Sls.—C, G. Jelliffe 
Secy., Treas.—R. D. Altmaier 
Pur. Agt.—S. N. McCloud 


Conneaut Rubber & Plastics Co., 
Conneaut (C) 


Personnel: see p. 1274 


Dobeckmun Co., The, Div., of The Dow 
Chemical Co., Cleveland (A, B) 
Pres.—T. F. Dolan 
Vice Pres.—-W. D. Sweeny 
Sls. Mgr.—R. J. Jones 
Pur. Agt.—J. Sullivan 


Domestic Film Products Corp., 
Millersburg (J) 


Goodrich, B. F., Industrial Products Co., 
Akron 


(A, E, F, H, I, J) 
Pres.—C. O. DeLong 
Gen. Maer.—G. E. Field 


Sls. Mger.—M. L. Briscoe 
Pur. Agt.—J. H. Ellis 


AND COATED FABRIC MANUFACTURERS 


Goodyear Tire & Rubber Co., Films & 
Flooring Div., Akron (E, H) 
Landers Corp., The, Toledo (J) 


Pres.— ohn P. Howland 

Exec. Vice Pres.—John C. Siegmann 
Sis. Mgr.—C. M. Scholz, Jr. 

Pur. Agt.—R. C. Ashton 


Mehl Mfg. Co., Cincinnati (A, B, D) 
Personnel: see p. 1275 
Singleton & Mack, Inc., Akron (J) 


Textileather Div., The General Tire & 
Rubber Co., Toledo (J) 
Gen. Mgr. “4 mann 
Dir. of 3. Ma ther 
Asst. Dir. of § a, E. Rowland 
Pur. Agt.—J. M. O Grady 


Tuff-Clad, Inc., Kent (G) 
Pres.—O. L. Boettler 
Vice Pres.—V. P. Reinfeld 
Sls. Mgr.—Dan Floasin 
Pur. Agt.—H. A. Muehler 


PENNSYLVANIA 


Abutco Plastics Industries, Inc., Hazelton 


Personnel: see p. 1276 
Crystal-X Corp., Lenni Mills (A, B, C, D) 


Firestone Plastics Co., Pottstown 
(A, B, C, D, E, F, H, 1) 


Pres.—Roger S. F irestone 
Vice Pres.—K. L. Edgar 
Sls. Mgr.—C. F. Edelmann 
Pur. Agt.—T. F. Storm 


H & R Industries, Nazareth (A, C) 
Masland Duraleather Co., Philadelphia 
H, I, J) 


Pres.—A. C. McCoy 
Vice Pres., Sis.—]. A. Shadle 
Vice Pres., Jur.—J. C. Lavin 


*Scranton Plastic Laminating Corp., 
Scranton (A, E, H) 
Pres.—D. P. Keisling 
Pur. Agt., Secy., Treas.—C. W. Walter 


Westlake Plastics Co., Lenni Mills (A, C) 


Personnel: see p. 1277 


RHODE ISLAND 


Belon Chemical Co., Ine., Cranston (D) 


Personnel: see p. i2 


SOUTH DAKOTA 


Raven Industries, Inc., Sioux Falls 


, B, E, F, G, J) 
Pres.—C. J. Hoigaard 


Sls. Mgr.—J. R. Smith 
Pur. Agt.—M. B. Stevens 
VIRGINIA 


Electro Plastic Fabrics, Inc., Pulaski (J) 
Pres.—Richard W. Beaver 
Vice Pres.—James H. Lower 


O'Sullivan Rubber Corp., Winchester 


. 


Personnel: see p. 1278 
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FILM, SHEETING, AND COATED FABRIC MANUFACTURERS 


WISCONSIN 


Chippewa Plastics Co., Div. of Rexall 
Drug & Chemical Co., Chippewa Falls 
(A, C) 


Personnel: see p. 1278 


Presco Plastics, Milwaukee (E) 
Personnel: see p. 1279 


CANADA 


Canadian General-Tower, Ltd., Ontario 


(e. FF, BH, &, J) 
Pres.—Gordon Chaplin 
Sales Mger.—_F. W. Craham 
Pur. Agt.—Ernie Willis 


Canadian Resins & Chemicals, Div. of 
Shawinigan Chemicals, Ltd., Montreal 
(A, B, C, D, E, F, G, H, I, J) 


Pres.—H. S. Sutherland 

Mgr.—G. M. Hale 

Gen. Sales Mgr.—S. F. Brenegan 
Pur. Agt.—]. G. Giroux 


ENGLAND 


Commercial Plastics, . London 
E, F, 4H, Lp 


Managing Dir.—Dr. }. oS raniec 


Rediweld, Ltd., Crawley, Sussex (©) 


Personnel: see p. 1279 








LAMINATORS, HIGH-PRESSURE 


B. 


A. Decorative 


Industrial 








CALIFORNIA 


Aerojet-General Corp., Structural Plastics 
Div., Azusa 
Max. size laminate sheet: 4 x 5’ 
Max. size molded tubing: 1” to 4%’ 
Max. size rolled tubing: 18” dia. to 4%’ 
Standard length tubing: 54” 
Specialize in: phenolic, polyester, and epoxy 

glass aiding compounds and laminates 
Personnel: see p. 126 


Chemold Co., Santa Monica (A, B) 
Max. size laminate sheet: 49” x 144” 
Pres.—K. D. Smith 
Sls. Mgr.—R. A. Nelson 
Admn. Coordinator—E. M. Langdale 


Crowl, Charles, Co., E] Monte 
Maximum size laminate sheet: 40” x 
Pres., Sis. Mgr., Pur. Agt.—C. A. Crowl 
Chee. of Plant Operations—A. L. Summers 
Pur. Agt.—Jean R. Blakistone 


(A, B) 


70" 
72 


*Dumont Corp., San R:fael (B) 
Max. size laminate sheet: 54” x 112” (mod- 
erate pressure) 
Max. size rolled tubing: 36” dia. x 
(low pressure ) 
Personnel: see p. 1261 


50” long 


*Fabricon Products, A Div. of The 
Eagle-Picher Co., Los Angeles (A, B) 


Fortin Plastics, Inc., Van Nuys (B) 
Max. size laminate sheet: 22 x 42 : 
Standard length tubing: 24”-30” 

Specialize in: Epoxy glass coi! forms, special 
sheet material 
Personnel: see p. 1261 


Plastic Age Sales, Inc., Saugus (B) 
Max. size laminate sheet: 3’ x 4’ 
Personnel: see p. 1262 


Plastics by Chapman, Richmond (A) 
Max. size laminate sheet: 10” x 12” 
Specialize in: laminating printed items, doc- 

uments, 


ete 
Pres.—Harold B. Chapman, Jr 


Polyply Co., San Diego (A, B) 


Max. size laminate sheet: 36” x 96” 
Pres.—George A. Baker 


Sierracin Corp., The, Burbank (A, B) 
Max. size laminate sheet 48” x 72” 
Pres.—C. H. Miller 
Sis. Mer.—H. G. Partridge ( Acting) 
Pur. Agt.—Helen Tyle 
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*Swedlow, Inc., Los Angeles (B) 
Max. size laminate sheet: press made 60” 
x 130”; continuous max. width—60” 
Specialize in: vacuum metallizing high-tem- 
perature laminates; stretched acrylics 
Pres.—Dave Swedlow 
Vice Pres.—John Endicott 
Sis. Mgr.—W. H. Face 
Pur. Agt.—R. Affeld 


Taylor Fibre Co., La Verne (B) 

Max, size laminate sheet: 49 49 

Max. size rolled tubing: 0.050” to 26.4” LD. 

Standard length tubing: 48” 

Specialize in: vulcanized fibre and laminated 
plastics in sheet, rod, tube, and fabri- 
cated parts 

Personnel: see p. 1284 


United States Chemical Milling Corp., 
Omohundro Fiberglass Div., 
Manhattan Beach (B) 
Max. size laminate sheet: 10’ x 18’ 

Fres.—Jay Sullivan 

Wks. Mgr.—Frank Beagle 
Sls. Mgr.—Robert H. Vinson 
Pur. Agt.—Tom Berry 


Westech Engineering, Santa Clara 
Max. size laminate sheet: 386 x 36” 
Max. size rolled tubing: 46” x 8’ 
Specialize in: reinforced epoxy, phenolic and 
silicone, sheet and tube and machined 
parts 


CONNECTICUT 


New England Laminates Co., Inc., 
Stamford (B) 
Max. size laminate sheet: 36” x 48” 

Pres.—John E. Currier 
Sls. Mgr.—Bruce B. Greenfield 


Pur. Agt.—Jerome Power 


DELAWARE 


Continental Can Co., Inc., a9 
Dept., Wilmington B) 
Max. size laminate sheet: 36” and 48” Po 

continuous length 
Sls. Mer., Decorative—R. E. Fitzgerald 
Sls. Megr., Industrial—J. O. Otis 


*Continental-Diamond Fibre Corp., Sub. 
of The Budd Co., Newark ) 
Max. size laminate sheet: 37” x 96” x 10” 
Max. size molded tubing: 9%” O.D. x 46” 

long 
Max. size rolled tubing: 56” O.D. x 76” long 
Standard length tubing: 36” 
Specialize in: electrical grades 
Personnel: see p. 1263 


(For ¢omplete addresses, see Alphabetical Index, p, 1323) 


Franklin Fibre-Lamitex Corp., 


Wilmington (B) 
Max. size laminate sheet: 24 x 96, 38 x 75, 
36 x 36 


Max. size molded tubing: 6%” O.D. 

Max. size rolled tubing: 324%” O.D 

Standard length tubing: 36” and special long 
lengths 


*National Vulcanized Fibre Co., 
Wilmington B) 
Max size , laminate sheet: 39” x 47"; 

x 95 

Max. size molded tubing: 12” 

Max. size rolled tubing: 30” 

Standard length tubing: 48” 

Specialize in: over 75 grades of laminated 
plastic and combinations with metal foil, 
rubber, fibre 

Personnel: see p. 1263 


Young Development Div., Explosives 
Dept., Hercules Powder Co., Ine., 
Wilmington (B) 
Max. size laminate sheet: 24” x 24” 

Max. size molded tubing: 3” 
Specialize in: custom molding 
Personnel: see p. 1263 


FLORIDA 


All-Tech Industries, Inc., Miami (A) 


Max. size lnminate sheet: 4 x 
Specialize in: polyester and epoxy 


Plastex Laminates, Inc., Hialeah and 
Max. size laminate sheet: all sizes; st 
to 20’ x 8 
Specialize in: decorative cast/lamination em 
veloping any core material 
Personnel: see p. 1263 


GEORGIA 


Lamex, Inc., Norcross (B) 
Max. size laminate sheet: 73” wide 
Max. size rolled tubing: 63” wide 
Standard length tubing: depends on thickness 
Personnel: see p. 1263 


Magnolia Plastics, Inc., Chamblee 
Max. size molded tubing: 1” diameter (ou 
side ) 
Specialize in: epoxy 
Pres.—Donald C. Wells 
Vice Pres.—Lester E. Hill 
Sls. Mgr., Pur. Agt.—R. M. Wells 





Fe 








ILLINOIS 
*Carroll, J. B., Co., Chic LZO 


Max. size laminate sheet: 21” x 25%” 
Specialize in: laminating © printed sheets 
Pres., Treas.—J. B. C arroll 
Vice. Pres., Dir. of Sls.—C. N. Cahill 
Sls. Mer —M. Sutherland 
Pur. Agt.-G. Regas 


Felsenthal, G., & Sons., 


Max. size laminate sheet 


Personnel: see p. 1264 
Richardson Co., The, Melrose Park (B) 


Max. size laminate sheet: 36” x 72”, 48” 
48” 


Chicago (B) 


20 x 20 


Max. size molded tubing: 2” O.D 

Max. size rolled tubing: 14” LD 

Standard length tubing: 36” and 48” 

Specialize in: Nema esa military grades of 
laminates for electrical and mechanical 
products; sheets, rod, tubes, and fabri- 
cated parts 

Personnel: see p. 1265 


1OWA 


Farley & Loetscher Mfg. 
Div., Dubuque 
Max size laminate sheet decorative 36” 

x 72”; 48” x 60”; industrial: 36” x 84” 

48” x 60” paper grades; 36” x 84” 
fabric grades 

Pres.—J. M. Burch, Jr 

Vice Pres.—A. E. Loetscher 

Div. Mgr.—F. R. Loetscher 

Pur. Agt.—L. J. Streinz 


Co., Plastics 
(A, B) 


MARYLAND 


Englander Co., The, Industrial Plastics 
Div., Baltimore (B) 
Max. size laminate sheet: 5’ x 8’ 

Specialize in: rigid u urethane foam 
Pres.—Ira M. 
Vice Pres., Ge mn. Mer. & Sales Mer.— 
Mitchell A. Kapland 
Pur. Agt.—O. I Rider 


Maleo Plastics, Inc., Baltimore 
Max. size laminat sheet gi° 25 
res.—L. Lawrenc 
Vice Pres., Sls..Mger.—H. Verbit 
Pur. Agt.—R. Daniel 





_ (A, B) 





National Plastic Products Co., The, 


Odenton (A) 
Max. size laminate sheet: 43” x 120” 
Personnel: see p. 126¢€ 


MASSACHUSETTS 


Blank, Arthur, & Co., Inc., Boston 


(A, 
Max. size laminate sheet: 21%” x 51%” 
Pres.. Pur. Agt.—Arthur Blank 
Vice Pres.—Harry Blank 
Sis. Mgr.—Bernard A. Blank 


Bolta Products Div., The General Tire & 
Rubber Co., Lawrence (A) 
Specialize in: serving trays 

Personnel: see p. 1266 


Colorvision Plastics, Inc.. Boston (A) 
Max. size I 73” 


laminate sheet: 37” x 
tes., Sls. Mer. J. Donovan 


Leathertone, Inc., Boston (A, B) 
Max. size |: aminate sheet 42” x 62” 
Personnel: see p. 1285 


Parkwood Laminates, Inc., Wakefield 
(A, B) 

48 x 120 

Sherman R. Thayer 


Leverette 
Vivian Aston 


Max. size laminate sheet: 
Pres. & Sls. Mur 
Vice Pres.—P. B 
Pur. Act 


Reiss Associates, Lowell (A) 
ax. size laminate sheet: 48 x 120 
Specialize in: decorative laminates; hard- 


board laminates 
a 
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Vice Pres., Sls. Mgr.—A. M. Reiss 
Pur. Agt.—A. Cornez 


Standard Pyroxoloid Corp., Leominster 
(A) 
Max. size laminate sheet: 52” x 22” 
Specialize in wy Nea of nitrate sheeting 
(optical, etc 
Pres., Pur. Ag  atiieaia H. Farr 
Vice Pres Treas.—William H. Lane 
Sls. Mer. — Phil lip J. Mahan 


Victory Plastics Co., Hudson 
Max. size laminate sheet: 60” 
Max. size molded tubing: 10” 

Personnel: see p. 1267 


(A, B) 


MICHIGAN 


Acme Laminating & Plastics Co., Inc., 
Detroit (A) 
Max. size laminate sheet: 24” x 24” 

D. Keiswetter 

Vice Pres.—Mark Berke 

Sls. Mer.—Verne Sorge 

Pur. Agt.—H. Ristum 


Detroit 
an(Ay B) 


Duralastic Products Company, 


Max. size. laminate sheet: 36” x 
Personnel: see p. 1268 


*Fabricon Products, A Div. of The 
Eagle-Picher Co., Los Angeles (A, B) 


Personnel: see p. 1268 


Leon Chemical Industries, Inc., Warren 
(A, B) 
Max. size molded tubing: 8” outside diam- 
eter, 4%" wall thickness 
Standard length tubing: 10’ long for tubes 
from 1” to 3%”, 6’ long for tubes 4” 
to 8” 
Specialize in: small diameter tubing for auto- 
matic molds 
Pres., Pur. Agt.—Arthur S. Nicholas 
Vice Pres.—James Nicholas 
Sls. Mgr.—Joseph Zielinski 


Reynolds Plastics, Inc., Walled Lake 
(A, B) 
Max. size laminate sheet: 24 x 22 
Personnel: see p. 1268 


St. Regis Paper Co., Panelyte Div., 
Kalamazoo (A) 
Max. size laminate sheet: 48” x 120”; thick- 

nesses—0.035”, 0.050", 0.062”, 0.10”, 
and 0.130” 

Specialize in: decorative sheet; specialty fab- 
rication including cut-to-size pieces, spe- 
> inlaying, silk screening, and Beak 

5 reets 


Woodall Industries, Inc., Detroit (A) 
Max. size laminate sheet: 48” x 192” 
Specialize in: decorative surfaced thermo- 

ay and thermosetting laminated 
sheet 


Personnel: see p. 1268 


MISSOURI 


Consolidated Plastic Sales Co., St. Louis 
(A) 
Max. size laminate: 24” x 36” 
»res.—Leroy C. Germain 


NEW JERSEY 
Coating Products, Inc., Englewood (A) 


Pres.—M. M. Mainthow 
Vice. Pres.—R. H. Goodman 
Sis. Mgr.—J. Abrams 

Pur. Agt.—J. Farley 


*Davis, Joseph,. Plastics Co., Kearny 
(A, B) 
Max. size laminate sheet: 22” x 52” 
Personnel: see p. 1270 


LAMINATORS, HIGH-PRESSURE 


Efka Plastic Corp., Hoboken (A) 
Max. size laminate sheet: 23%” x 53%” 
Personnel: see p. 1280 


*Emeloid Co., Inc., The, Hillside (A, B) 
Max. size laminate sheet: 21%” x 25%" (4 
laminating presses, 22” x 26”) 
Personnel: see p. 1270 


Kaykor Industries, Inc., Yardville (A, B) 
Max. size laminate sheet: 48” x continuous 
lengt 
res.—I. Korn 


Vice Pres.—J. L. Huscher 


Polyplastex United, Inc., Union 
Max. size laminate sheet: 48” x 96 
ersonnel: see p. 1271 


(A, B) 


St. Regis Paper Co., Panelyte Div., 
Trenton (B) 
Max. size te sheet $6”. = 36"; 36” 

x 48”; "x 36” x 78”; 48” x 60”; 
48” x 96” 


Max. size molded tubing: 5%” 

Max. size rolled tubing: 24” 

Standard length tubing: 36”, 48”, and 96” 

Specialize in: laminated sheet, tube, rod; 
fabricated parts 


Spiral-Glas Pipe Co., Old Bridge (B) 
Max. size molded tubing: 6” 
Standard length tubing: 20’ 
Specialize in: Piping for chemical process 
and oil field markets 
Pres.—Carl De Ganahl 
Sis. Mer.—C. Brice de Ganahl 
Pur. Agt.—Amy MacKenzie 


NEW YORK 


Fersons Industries, Inc., New York (B) 
Max. size laminate sheet: 24” x 54” 
Personnel: see p. 1280 


Industrial Sales Engineers, New York 


Max. size laminate sheet: 24” x 36” 

Max. size molded tubing: 15” 

Standard length tubing: 6 ft. 

Specialize in: custom work only 
Personnel: see p. 1273 


Laminated Fiberglass Corp. of America, 
New York (A, B) 
Max. size laminate sheet: 48” x 168” 

Pres.—Moosa Haghani 

Vice Pres.—L. Haghani 
Sls. Mgr.—F. Savastano 
Pur. Agt.—Armold Siegel 


Lewis Co., The J. P., Plastic Products 
Div., Beaver Falls (A, B) 
Max. size laminate sheet: 40 x 60; 40 x 42 
Specialize in: Low-cost electrical grade lam- 

inates and custom map and rt deco- 
rative a 

Pres.J. P. Lew 

General Page g Cc. emer 


Lumar Optical Mfg., Inc., Mount Vernon 

Max. size laminate sheet: 18” x 18” . 
Pres., Sls. Mgr., Pur. Agt.—Martin S. Fox 
Vice Pres.—Ludwig Geist 


Mica Insulator, Div. of Minnesota Mining 
& Mfg. Co., Schenectady (A, B) 
Max. size laminate sheet: 36” x 42” 

Max. size molded tubing: diameter 93”; 
length 40” 

Max. size rolled tubing: 12” O.D. 

Standard length tubing: 38” 

Specialize in: glass base for industrial grades 
and decorative grades for engraving 


Plastic Service Corp., New York (A, B) 


Max. size laminate sheet: 23% x 53 
Pres.—William Kaplan 
Vice Pres.—Paul orthrimer 


Sls. Mgr.—Ben Massler 
Pur. Agt.—William Kaplan 








LAMINATORS, HIGH-PRESSURE 
Printloid, Inc., Long Island City (B) 


Printon .. New York (A, B) 
Max. size imate sheet: 56” x 72” 
Personnel: see p. 1281 


Rudd Plastic Fabrics Corp., Brooklyn 
A, B) 


Max. size laminate sheet: 24” x 54” 
Personnel: see p. 1281 


Spaulding Fibre Co., 


Inc., Tonawanda 


(B) 
Max. size laminate sheet: 41” x 49” 
Max. size rolled tubing: 6” diameter 
Standard length tubing: 37” 
Specialize in: vulcanized fibre, industrial 


laminates, and fabricated parts 
res.—E. C. Knobloch 
Vice Pres., Sls. Mgr.—W. R. Gilsdorf 
Vice Pres.—S. low, R. F. Oleksiak 
Pur. Agt.—W. E. Hutchins 


Teitelbaum, N., Sons, Inc., New York (B) 
Max. size laminate sheet: 54” x 120” 
Pres. +: Teitelbaum 
Vice Pres.—F. Leibowitz 
Sls. Mgr.—B. Schwartz 
Pur. Agt.—Joe Taylor 


OHIO 


Apex Reinforced Plastics Div., White 
Sewing Machine Corp., Cleveland 


A, B) 
° 

My. -iz- molded tubing: 21” dia.; 12’ long 
Sus ize in: high strength, filament wound 


> “uctures, and pressure vessels 
Pres. Edward S. Reddig 
Vice Pres. Pm A. Gehling 
Sis. Mgr.—William Patterson 
Pur. Agt.—John Clyne 


C. T. L. Div., Studebaker-Packard Corp., 
Cincinnati (B) 
Max. size laminate sheet: 50” x 50” 

Personnel: see p. 127 


Cincinnati Milling Machine Co., The, 
Cimastra Div., Cincinnati 
Personnel: see p. 1274 


Dobeckmun Co., The, Div. of The Dow 
Chemical Co., Cleveland (A, B) 


Specialize in: special laminations of paper, 
film and foils 
Personnel: see p. 1281 


Formica Corp., The, Cincinnati (A, B) 
Max. size laminate sheet: decorative: 48 x 
96; industrial: 48 x 120 
Max. size molded tubing: O.D. up to 3” 
Max. size rolled tubing: O.D. up to 18” 
Standard length tubing: 36” 


General Electric Co., Laminated Products 
Dept., Coshocton (A, B) 
Max. size laminate sheet: decorative—48” x 

20” nominal; industrial—36" x 72” 
nominal 
Max. size molded tubing: O.D. 3.875” 
Max. size rolled tubing: O.D. 13”, LD. 10” 
Standard length tubing: 56” nominal 
Specialize in: general-purpose decorative, 
postforming decorative, electronic- grade 
PD am and copper clad industrial 
A. Hopper 
Sitinn — —B. W ullock 
Mgr., Decorative Laminate Sales—R. E. 
Lammens 
Mgr., Industrial Laminate Sales—B. F. 
rehl 


Pur. Agt.—N. L. Harris 


*Seiberling Rubber Co., Plastics Div., 
Newcomerstown (B) 
Max. size laminate sheet: 60” x 102” 

Personnel: see p. 1275 
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Tuff-Clad, Inc., Kent (B) 
Max. size laminate sheet: 4° x 15’ 
Max. size rolled tubing: 24” 
Standard length tubing: 20’ maximum 
Specialize im: lining of pipe, fittings, acid 
equipment, and —_ amiess tank linings 
Personnel: see p. 128 


OKLAHOMA 


Fibercast Co., Sand Springs 
Max. size molded tubing: 2%” 
O.D.; 3%” O.D.; 4%” O.D. 
Standard length tubing: 20’-6” 
Pres.—George oy 
Sls. Mer_H. D 
Plant Mer. aD ., 7 
Pur. Agt.—Jack Woods 


O.D.; ®) 


PENNSYLVANIA 


Allegheny Plastics, Inc., Coraopolis (A, B) 
Max. size laminate sheet: 
Specialize in: printed dt slide rules, 
charts, computers, etc. 
Personnel: see p. 1276 


BoMyte Co., The, Silverdale (A, B) 
Max. size lamiaate sheet: 48” x 72” 
Specialize in: decorative laminated sheets 

and fabricated tops 
Pres.—Richard P. Kahn 
Sls. Mgr.—B. N. Triol 
Pur. Agt.—Alfred M. Swann 


Curry Arts, Scranton (A, B) 
Max. size laminate sheet: 36” x 36” 
Specialize in: acrylic decorative sheets, 

acrylic and wood building panels 
Personnel: see p. 1276 


Dama Plastics, Inc., Springfield (B) 


Personnel: see p. 1276 


*Laminations, Inc., Scranton (A, B) 
Max. size laminate sheet: 54” x 144” 
Pres.—John R. Muldowney 
Vice Pres.—M. J. Lynch 


Swarthmore 


(A, B) 
Max. size laminate sheet: 23%” x 31” 
Specialize in graphic products: scales, charts, 
nameplates, dials, slide rules, etc. 
Personnel: see p. 1286 


Plastic Laminating Co., 


*Seranton Plastic Laminating Corp., 
Scranton 
Max. size laminate sheet: 18” x 24”; 36” 
x 48”: 50” x 108” 
Personnel: see p. 1281 


Sealview Plastics, Incorporated, West 
Conshohocken 
Max. size rolled tubing: 8” diameter x 96” 
Standard length tubing: 72” 
Specialize in: rolled tubing, very large con- 
tact moldings (32° x 36’) 
Personnel: see p. 1281 


*Synthane Corp., Oaks (B) 
Max. a lesninete sheet: 36 x 36, 36 x 72, 
4 5 


Max. size molded tubing: 4° O.D. 
Max. size rolled tubing: 26% O.D. 
Standard length tubing: 36”, 48”, 96” 
Specialize in: custom fabricated’ laminated 
plastics 
Pres.—R. R. Titus 
Mer. Sls. Promotion and Customer Rela- 
tions—Herbert Widdop 
Pur. Agt.—C. H. Cox, Jr. 


Taylor Fibre Co., Norristown (B) 
Max. size laminate: 49 x 49 
Max. size molded tubing: 4” O.D. 
Max. size rolled tubing: 0.125” to 10.5” LD. 
Standard length tubing: 48” 
Specialize in: vulcanized fibre and laminated 
plastics in sheet, rod, tube, and fabricated 
parts 


eomplete addresses, see Alphabetical Index, p, 1323) 


Pres.—J]. M. Taylor, Jr 

Vice Pres., Sls.—E. H. DaCosta 
Sis. Mgr.—P. A. Slaughter 
Pur. Agt.—H. R. Fifer 


Willson Camera Co., Havertown (A) 
Max. size laminate sheet: 22” x 50” 
Pres.—Thomas C. Willson 
Vice Pres.—Russel Onspack 
Sis. Mur.—R. Jones 
Pur. Agt.—N. Boks 


SOUTH CAROLINA 


Westinghouse Electric Corp., Micarta 
Div., Hampton (A, B) 
Max. size laminate sheet: 30 x 120; 48 x 96 
Max. size rolled tubing: up to 60” O.D. and 

to 72” length 
Standard length tubing: 18”, 24”, 36”, and 48” 


Personnel: see p. 1277 


TENNESSEE 


Plastic Industries, Inc., Athens (A) 
Maximum size laminate sheet: 6” x 8” 
Personnel: see p. 1277 


TEXAS 


Lone Star Plastics Co., Inc., Fort Worth 


(B 
Max. size laminate sheet: 24” x 24” 
Specialize in: special shapes, silicone and 
fibrous glass laminates 
Personnel: see p. 1278 


Wilson, Ralph, Plastics, Inc., Temple (A) 
Max. size laminate sheet: 4’ 
Specialize in: high-pressure aK a deco- 
rative 


WASHINGTON 


Pacific Plastics Co., Seattle (B) 
Max. size laminate sheet: 48” x 96” 
Pres., Sls. Mgr.—Ben Rosen 
Vice Pres.—Al Rosen 
Pur. Agt.—Jean Roache 


Vaupell Industrial Plastics, Seattle (B) 
Max. size laminate sheet: 1—16 12’; 
1—20” x 30” 
Personnel: see p. 1278 


WISCONSIN 


Bostrom Corp., Milwaukee (A, B) 
Max. size laminate sheet: 20’ x 10’ 
Pres.—Harold Bostrom 
Sls. Mgr.—R. D. Cory 
Pur. Agt.—Ed Weiland 


Buckstaff Co., The, Oshkosh (A) 
Max. size laminate sheet: 3’ 8’ 
Specialize in: hardboard castaand with mela- 

mine laminate 
Pres.—J. D. Buckstaff 
Vice Pres.—Clyde Buckstaff 
Sales Mar., Plastics—M. W. Poeschl 
Pur. Agt.—M. L. Kaspar 
Gen. Mgr.—John Weisz 


Consoweld Corp., Wisconsin Rz apids (A) 
Max. size laminate sheet: 60” x 
Pres.—S. W. Mead 
Sls. Mgr.—]. A. Davies 
Pur. Agt.—V. Krapfel 
Gen. Mgr.—J. G. Somers 


*Decar Plastic Corp., Middleton (a) 
Max. size laminate sheet: 3’ x 8’ and 4’ 
Pres., Sls. Mgr.—Ralph L. Fossier 
Vice. Pres., Tech. Dir.—T. Walter Noble 
Vice Pres. Plant Mer.—George Ww. J 
Pur. Agt.—Robert Keller 
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Oconomowoc 


(A, B) 


Max. size laminate sheet: 48” x 96” 
Specialize in fabricated parts of decorative 
laminated board and panel stock 

Pres.—W. W. Turner 

Exec. Vice Pres.—David McCalla 
Vice Pres.. Sls.—Robert W. Healy 
Vice Pres., Prod.—R. J. Lyman 


Fiberesin Plastics Co., 


Masterglas Div., Gisholt Machine Co., 
Madison (A, B) 
Max. size laminate sheet: 4’ x 8’ 

Specialize in: custom molding 
Personnel: see p. 1278 


Northern Plastics Corp., La Crosse, (B) 
Max. size laminate sheet: 39” x 72” 
Specialize in: NEMA grades & special lami- 

nates for unusual applications 


LAMINATORS, HIGH-PRESSURE 


Pres.—James S. Gelatt 
Vice Pres. & Sls. Mgr.—George C. Kroening 
Pur. Agt.—S. L. Noe 


Presco Plastics, Milwaukee (B) 
Pres.—E. K. Schroeter 
Vice Pres.—L, L. Schroeter 
Sis. Mgr.—Alfred Prinz, Jr. 
Mer.—Harold Stanward 
Pur. Agt.—E. Seubert 








LAMINATORS, THERMOPLASTICS 








CALIFORNIA 


Airconductors, Gardena 
Laminate: Vinyl to vinyl; acrylics to acrylics 
Pres.—Fred E. Sindars 
Vice Pres.—Mr. Cairns 
Sis. Mer.—J. M. Davis 
Pur. Agt.—H. B. Sindars 


Crowl Co., Charles, El Monte 
Laminate: Thermoplastic to metal and wood; 
thermosetting to hard board 
Personnel: see p. 1282 


Plastics by Chapman, Richmond 
Laminate: Vinyl to vinyl, acetate to acetate, 
acrylic to acrvlic 
Personnel: see p. 1282 


Sierracin Corp., The, Burbank 
Laminate: Acrylic to acrylic; polyester to 
acrylic; polyester to polyester 
Personnel: see p. 1282 


Urrite Plastics Fabricators, Pico Rivera 
Laminate: Acrylic to acrylic 
res.—E. V. Steele 


CONNECTICUT 


Ross & Roberts, Inc., Stratford 
Laminate: Vinyl to vinyl: vinyl to non-woven: 
vinyl to paper; vinyl to mylar; vinyl 
to cloth 
Pres.—Arthur M. Ross, Jr. 
Vice Pres.—Alvin V. Roberts 
Pur. Agt.—William E. Devine 


Rowland Products, Inc.. Kensington 
Laminate: Cellulose nitrate to cellulose ni- 
trate; cellulose acetate to cellulose ace- 
tate; cellulose nitrate, cellulose acetate 
to metal, cloth 
Personnel: see p. 1263 


GEORGIA 


Lamex, Inc., Norcross 
Laminate: Polyethylene aper, board, 


cloth, foil, burlap, e rs 
Personnel: see p. 1263 


ILLINOIS 


Arvey Corp., Laminated Materials Div.. 
Chicago 
minate: Vinyl, Mylar, cellulose acetate, 
polyethylene, etc. to substrates 
Pres.—Robert S. Hartman 
Vice Pres.—Kenneth J. Eaton 
Sis. Mgr.—Douglas T. Lind 
Pur. Agt.—John Garland 


*Carroll Co.. J. B., Chicago 
Laminate: Vinyl to vinyl; ethyl cellulose to 
Paper; styrene to styrene 
Personnel: see p. 1283 


Chicago Price Tag Mfg. Co., Chicago 
minate: Vinyl to = materials 
Personnel: see p. 126 
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Felsenthal, G., & Sons, Chicago 
Laminate: Acetate to acrylic; vinyl to acrylic; 
polystyrene to acrylic 
Personnel: see p. 1264 


Parisian Novelty Co., Chicago 
Laminate: Semi-rigid and rigid vinyl to flex- 
ible vinyl; acrylie film to film and paper 
Pres.—L. L. Joseph 
Vice Pres.—Victor Joseph 
Sls. Mgr.—Louis E. Kahn 
Pur. Agt.—Howard Cichy 


Sun Steel Co., Chicago 
Laminate: vinyl to steel; vinyl to aluminum; 
vinyl to magnesium 
Pres.—Col. B. G. Kaplan 
Vice Pres.—Robert Kaplan 
Mgr. Special Prod.—E. N. Sienko 


Therm-O-Form Plastics Co.. Homewood 
Laminate: Vinyl to vinyl; vinyl to paper; 
vinyl to cardboard 
Partner—Donald A. Stolzenbach 
Partner—W. Robert Brown 


MARYLAND 


Malco Plastics, Inc., Baltimore 
Laminate: Vinyl to vinyl; butyrate to buty- 
rate 
Personnel: see p. 1283 


MASSACHUSETTS 


Blank, Arthur, & Co., Inc., Boston 
Laminate: acetate to acetate; laminate vinyl 
to vinyl; laminate flexible vinyls to flex- 
ible vinyls 
Personnel: see p. 1283 


Bolta Products Div., The General Tire & 
Rubber Co., Lawrence 
Laminate ABS to AGS, Iotnats PVC to PVC 


Personnel: see p. 126 


Flexcon Co., Spencer 
Laminate: Vinyl to fabric; 
ay to styrene 
& Pur. Agt.—Roger Plourde 

i "Mer. & Pur. Agt.—Myles McDonough 


Mylar to vinyl; 


Leathertone, Inc., Boston 


Laminate: thermoplastics to thermoplastics, 
paper, wood, metal, etc 
Pres., Pur, Agt.—Jules H. Rubenstein 
Vice Pres.—L. Gradone 
Sls. Mgr.—Louis Rubenstein 


Ludlow Plastics, Needham Heights 


Laminate: Polyolefins to paper, paperboard, 
fabrics 
Personnel: see p. 1280 


Plastic Extrusion & Engineering Co., 
Inc., Westboro 
Laminate: Vinyl to vinyl 
Personnel: see p. 1267 


MICHIGAN 


Acme Laminating & Plastics Co., Inc., 
Detroit 
Laminate vinyl to paper 2 sides; vinyl to 
duron: vinv! to vinyl 
Personnel: see p. 1283 


Kal Plastics, Inc., Beaverton 
Laminate: High-impact styrene to oriented 
polystyrene 
Personnel: see p. 1268 


Reynolds Plastics, Inc., Walled Lake 
Laminate: fibrous glass to polyester, epoxy 
Personnel: see p. 1268 


Woodall Industries, Inc., Detroit 


Laminate: Styrene to styrene; vinyl to ABS 
Personnel: see p. 1268 


MINNESOTA 


Perma Seal Plastic Products Co., St, Paul 
Laminate: Vinyl to vinyl; polyester to poly- 
ester 


Pres., Pur. Agt.—Ralph H. Oby 
Schjeldahl, G. T., Co., Northfield 


Laminate: Polyester to other plastics, metals, 
ceramics 
Pres.—Gilmore T. Schieldahl 
Sls. Mgr.—John S. McClintock 
Pur. Agt.—Lowell T. Stoutland 


MISSOURI 


Consolidated Plastic Sales Co., St. Louis 
Laminate: Acetate to acetate; acetate to wood 
Personnel: see p. 1283 


NEW JERSEY 


*Davis, Joseph, Plastics Co., Kearny 
Laminate: Cellulose acetate to cellulose ace- 
tate 
Personnel: see p. 1270 


Efka Plastic Corp., Hoboken 
Laminate: Plastic to plastic; plastic to cotton 
Personnel: see p. 1280 


*Emeloid Co., Inc., The, Hillside 
Laminate: Vinyl to vinyl; styrene to styrene; 
acetate to acetate 
Personnel: see p. 1270 


Facile Corp., Sub. of Sun Chemical 
Corp., Paterson 
Laminate: Vinyl film to nylon fabric; ly- 
ester film to foil; polyethylene to ‘eho 
glass threads 
Personnel: see p. 1280 


Glassoloid Corp. of America, Clifton 
Laminate: Vinyl to vinyl; acetate to acetate; 
styrene to styrene 
Pres.—-W. A. Roembke 
Sis. Mgr.—]. Camphell 
Pur. Agt.—Mrs. J. Bonte 


Herculite Protective Fabrics, Newark 
Laminate: Vinyl to nylon; polyethylene to 
all fabrics; film to film 
Personnel: see p. 1280 


Kaykor Industries, Inc., Yardville 
Laminate: Vinyl to vinyl; vinyl to cloth; 
vinyl to glass 
Personnel: see p. 1283 
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*Lamart Corp., Clifton 
Laminate: Mylar to vinyl, paper, fabric; 
vinyl to vinyl, paper, fabric 
Pres.—Walter B. Hirsh 
Vice Pres.--B. V. Hirsh 
Pur. Agt.—John Le Schievo 


Modular Molding Corp., Burlington 
Laminate: Vinyl, Mylar, etc., to metal, ply- 
wood; fibrous glass to foam, plywood, 
and honeycomb cores 
Personnel: see p. 1271 


Plastex Process Co., Maywood 
Laminate: Nylon to narrow fabrics or foil, 
4” maximum width 
Personnel: see p. 1271 


Plastic Glass Corp., Newark 
Laminate: Acrylic to acrylic 
Personnel: see p. 1271 


Plastic Laminating Corp., Vauxhall 
Laminate vinyl to vinyl; acetate to acetate; 
vinyl to + gt 
Pres., Sls. = ph Di Bella 
Vice Pres. ‘= nt T. Cooney 
Pur. Agt.—Terry Kane 


Polyplastex United, Inc., Union 
Laminate vinyl to vinyl, paper foil; acrylic 
to acrylic, vinyl; styrene to styrene, 
paper foil 
Personnel: see p. 127 


Resistoflex Corp., Roseland 
Laminate: Teflon to glass cloth 
Pres.—E. S. Peierls 
Vice Pres.—H. E. Krebs 
Sls. Mgr.—H. H. Wulff 


Rich-Tex, Inc., Cedar Grove 
Laminate: Vinyl to vinyl; Mylar to vinyl; 
fibrous glass cloth 
Pres.—Roy 5S. Ritchie 
Vice Pres., Pur. Act.—Harrv F. Koolen 
Sls. Mgr., Secy.—Roy W. Ritchie 


Ridge Printing Co., Inc., Ridgefield 
Laminate: Vinyl to glass mat; mylar to glass, 
vinyl: fabric to vinyl; vinyl to nylon 
to vinyl, ete 
Personnel: see p. 1280 


Rotobond, Inc., Bound Brook 
Laminate polyester film to metal; polyester 
film to paper; polyester film to hard 
board 
Pres., Gen. Maer.—R. K. Newcomb 
Vice Pres., Pur. Agt.—C. D. Hanson 


Roysons, Inc., Cedar Grove 
Laminate: Vinyl to vinyl (film and sheet 
Mylar » Vinyl sheet film to cloth; 


Vice Pres., Pur Act.—Harrv F. Koolen 
ls. Me Secy.—Roy W "Ritchie 


*Silleocks Miller Co., The, Maplewood 
Laminats Acetate to acetate; acrylic to 

acrviic; cellulose nitrate to cellulose ni- 
trate inyl to metal; vinyl to vinyl; 
vin’ to wood 

Pres.—R. H. Davis 

Vice Pres.—]. H. Herslow 

Sls. Mar.—A. E. Wunderlich 

Pur. Agt.—R. W. Davis 


NEW YORK 


A.A.A. Plastic Co.. New York 
Laminate: Vinvl to vinyl; acetate to ace- 
tate; stvrene film to high-impact sty- 
rene sheets 


Personnel: see p. 1271 
Aircraft Specialties Co.. Inc., Hicksville 
Laminate Foam plasti to fibrous glass; 


foam plastic to woods; foam plastic 
to metal 
Pres.—Alfred W. Russe 
Vice Pres., Prr Act He nrv B. Buese 
Vice Pres., Sls. Mger.—Dan B. Hains 


Allied Engraving & Stamping Co., Buf- 
falo 


Laminate: Vinyl! to vinyl 
Pr 


s.—~D. Karnofsky 
ate ore Plastics, Inc... Auburn 


Laminate: Polystyrene film to styrene copoly- 
mers 


Personnel: see p. 1272 


Barr Corp., The, Richmond Hill 
Laminate: Polyvinyl chloride to woven and 

non-woven fabrics; polyvinyl! chloride to 
polyvinyl chloride; polyvinyl chloride to 
Mylar 

Pres., Sis.. Mgr.—Irvin S. Kramer 

Vice Pres.—Sanford Baver 

Treas., Pur. Agt.—Martin B. Bayer 
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Brulene Coated Textiles, Inc., Brooklyn 
Laminate: Film to fabric; film to film; film 
to paper 
Personnel: see p. 1280 


Elm Coated Fabrics Co., Inc., New York 
Laminate: Vinyl to vinyl; vinyl to cloth; 
vinyl to paper 
Personnel: see p. 1280 


Fabric Leather Corp., New York 
Laminate vinyl to vinyl; vinyl to cotton 
Personnel; see p. 12 80 


Fassler, M. J., & Co., Inc., Brooklyn 
Laminate: Film to paper; film to fabric; 
film to film 
Personnel: see p. 1280 


Fersons Industries, Inc., New York 
Laminate vinyl to vinyl 
Personnel: see p. 1280 


Harte & Co., Inc., New York 
Laminate: Vinyl to fabrics 
Personnel: see p. 128 


*Hopp Plastics, Div. of The Hopp Press, 
Inc., New York 
Laminate: Vinyl to vinyl; vinyl to paper; 
vinyl to fabric 
Personnel: see p. 1272 


Industrial Sales Engineers, New York 
Laminate: Vinyl to vinyl; acetate to acetate; 
styrene to high-impact styrene 
Personnel: see p. 127: 


Lumar Optical Mfg. Co., Inc., 
Vernon 
Laminate: Acrylic to acrylic 
Personnel: see p. 1283 


Marbek, Inc.. Brooklyn 
Laminate: Vinyl to all fabrics; vinyl to vinyl; 
vinyl to miscellaneous materials 
Personnel: see p. 1281 


Mount 


Metallic Plastics Corp.. Long Island City 
Laminate: Vinyl to vinyl; Mylar to vinyl; 
paper to viny 
Personnel: see p. 1281 


Pearson Industries, Long Island City 
Laminate: Vinyl to vinyl; Mylar to vinyl; 
paper to vinyl 
Personnel: see p. 1281 


Plastic Center, Rochester 
Laminate: Acrylic to acrylic; vinyl to vinyl, 
paper, wood, etc.; butyrate to butyrate, 
paper, wood, etc 
Pres.—O. Dudley Ward 
Vice Pres., Pur. Agt.—John W. Proctor 


Plastic Service Corp.. New York 
Laminate: vinyl to vinyl; vinvl to fabrics; 
wood; vinyl to duron, metal 
Personnel: see p. 128: 


Printloid, Inc., Long Island City 


Laminate: Vinyl to vinyl; acetate to vinyl 


Printon Corp., New York 
Laminate: Paper to paper, aluminum foil or 
films: films to aluminum foil, films, 
fabrics, paper 


Personnel: see p. 1281 
Rudd Plastic Fabrics Corp., Brooklyn 


Laminate vinyl to non-woven material; vinyl 
to vinyl; vinyl to all backed materials 
Personnel: see p. 1281 


Strauss. H. B., Corp., Bronx 
Laminate: Vinyl to cotton; vinyl to paper 
Personnel: see p. 1281 


Superior Laminating Co., New York 
Laminate: Acrylics to acrylics; acrylics to 
viny 
Pres.—Ecward Rosner 


Teitelbaum, N., Sons, Inc., New York 
Laminate vinyl to vinvl; acetate to acetate 
Personnel: see p. 1284 


Thompson Air Plastics, Mineola 
Laminate vinyl to vinyl 


Velveray Corv., New York 
Laminate: Vinyl to cotton, nylon, and paper 
Personnel: see p. 1281 


Virginia Plak Co... New York 
Laminate: Vinyl to paper, vinyl, board, 
and cloth 


Weblon, Inc., New York 
Laminate plasticized vinyl to fibrous glass; 
plasticized vinyl to dacron; plasticized 
vinyl to nylon 
Pres.—S. L. Chambers 
Vice Pres.—Robert F. Buehler 
Vice Pres.—Robert Rose 


(For complete addresses, see Alphabetical Index, p, 1323) 


OHIO 


Dobeckum Co., The, Div. of The Dow 
Chemical Co., Cleveland 
Specialize in special laminations of Paper, 


iim, and foils 


Tuff-Clad, Inc., Kent 
Laminate: Vin ak to metal; polyethyiaas to 
metal; cellulose acetate to wood 
Personnel: see p. 1281 


PENNSYLVANIA 


Allegheny Plastics, Inc., Coraopolis 
Laminate: Vinyl to vir nyl; acetate to acetate 


Personnel: see Pp. 127 


Contour Packaging , Philadelphia 
Laminate: Plastic to car ardboard 
Pres., Sls. Mgr.—Richard A. Tilghman 
Vice Pres., Pur. Agt.—Stockton A. A 


Curry Arts, Scranton 
Laminate acrylic to vinyl; vinyl to wood: 
acrvlic and others to wood, masonite, 
hardboard, etc 
Personnel: see p. 12 


Firestone Plastics Co., Pottstown 
Laminate: Vinyl to vinyl 
Personnel: see p. 1281 


H & R Industries, Nazareth 
Laminate: Polyethylene to various materials; 
nylon to various materials 


*Laminations, Inc., Scranton 
Personnel: see p. 1284 


Plastic Laminating Co., Swarthmore 
Laminate vinyl to vinyl; vinv! to paper 
Sls. Mgr. & Pur. Agt.—Samuel M. Dodd, fr, 


*Scranton Plastic Laminating Corp. 
Scranton 
Laminate: Vinyl to vinyl; acetate to acetate 
Personnel: see p. 1281 


United Laminations, Inc., Mayfield 
Laminate: Vinyl to cloth; vinyl to paper 
prints: vinvl to fibrous glass 
Pres., Sls. Mer.—M. Brog 


Vice Pres., Pur. Agt.—H. Perry 


Willson Camera Co., Havertown 
Laminate: Vinyi to vinyl; vinyl to paper 
cellulose acetate to paper 
Personnel: see p. 1284 


TENNESSEE 


Plastic Industries, Inc., Athens 
Laminate vinyl to vinyl; acrylic to acrylic; 
acetate to acetate 
Personnel: see p. 1277 


TEXAS 


Electro Plastics Corp., Dallas 
Laminate: Vinyl to vinyl; butyrate to buty- 
rate, wood 
Personnel: see p. 1277 


WASHINGTON 


Rainier Plywood Co., Tacoma 
Laminate: Plastics to wood 
res Coors F. Baum 
Vice Pres.—A. S. Johnson 
Research, Sls. Richard L. Rose 


Seattle Plastic Laminators. Seattle 
Laminate: Vinyl to vinyl; butyrate to buty- 
rate 
Pres 4 ]. Mitchell r 
Vice Pres., Sls. Mer., Pur. Agt.—Warres 
W. Schliiter 


WISCONSIN 


Portage Plastics Co., Inc., Portage 
Laminate: Oriented styrene to polystyrene 
Pres.—W. G. Hamilton 
Vice Pres.—Eugene Polmbach 
Pint Supt.—G. Blackburn 
Sls. Mgr.—A. Cimaroli 


Presco Plastics, Milwaukee ; 
Laminate acetate to other materials; vinyls 
to other materials 
Personnel: see p. 1279 
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CALIFORNIA Number and size of preformers: 4 General Plastics Corp., Los Angeles 
Number of presses, platen area, and daylight 
: q , 7" space of each press: 16 presses Types of molding done and kind of molds 
Aerojet-General Corp., Structural Plastics used: matched stee ies 
Div., Azusa Types of resin and reinforcement used: poly- 
” Chemold Co., Santa Monica _ ester resin; fibrous glass 
Types of molding done and kind of molds : Number of presses, ag oe area, and me 3 
used: Matched molds, transfer molds, vac- Types of molding done and kind of molds space of each press —250 ton, 50” x 50” 
yum bag molding, filament winding used: hydraulic press molding on matched 64” daylight; 1-100 ton, 24” x 386", 48” 
Types of resin and reinfe rcement used: Resins: metal dies; hand layup on wood, metal, daylight; 2—40 ton, 20” x a. er" gor. 
iplyesters, epoxy, and phenolics. Reinforce- or epoxy mold light; 4—25 ton, 14” x 14”, daylight 
ments: Glass rovi und mat and asbestos Types of resin and reinforcement used: poly- Type of fabrication done: Sige drilling, 
Number of presses, platen area, and daylight ester, epoxy, phenolic, and silicone resins punching 
space of each pre 1~20 ton, 9 x 12 platen, fibrous glass mat and cloth and chopped Personnel: see p. 1261 
6 daylight; 1-35 ton, 18 x 18 platen, roving 
10 daylight; 1—45 ton, 9 x 12 platen, 8 Number and size of preformers: 1—48” with 
daylight; 1-50 ton, 12 x 12 platen, 10 _ auxiliary ove equipment a a one 
daylight; 1—50 ton, 18 x 18 platen, 12 day- Number of presses, pla aten area, and daylight Gill, M. ei... Corp., S. El Monte 
light; 1-200 ton, 24 x 24 platen, 20 day- space of each press: 4--75 wy 2: wean : v 
light; 2-240 ton, 36 x 36 platen, 36 48” daylight; 2 150 ton, 4° x 8, 72” day- Typ et melting Ses 508 Te Se 
daylight; 1-300 ton, 36 x 36 platen, 36 light; 1—750 ton, 52” x 144”, 40” daylight pee | - rec > ; om Se Se 
daylight; 1—680 ton, 40 x 40 platen, 58 Maximum size of flat or corrugated reinforced Sees ape a7 a , igre work Pty wood 
daylight: 1—1000 ton, 48 x 48 platen, plastics panel: ribbed panels, 32%” x 96”; aminators with synthetic adhesives 
102 davlight . flat and ribbed panels, 49” x 144” Types of resin and reinforcement used: epoxy, 
Type of fabrication done: Structural reinforced Type of fabrication done: all types, including - ge puree. ey  oage | ate 
plastic, metal, and plastic bonding routing, drilling, rivet, and bonding opera- N oeeay ¥; a8 CHEN  % =e. pon hy vl = 
Personnel: see p. 1261 tions; custom molding of contoured parts; Number of presses, plates a end Cayient 
flat and ribbed building panels and lami- space of each press I {= x 168" 
nated plywood or foam . davlight, 1 opening; 1-36” x 36", 2’ day- 
‘ duc Carde Personnel: see D. 1282. light, 3 opening; 1-20” x 38”, 2’ daylight, 
Airconductors, Gardena 282 2 opening: i: bey 104", 5 opening, fig* 
nidine done and kind ‘ef maids daylight —6 rotary laminating press 
Types st a . — ‘ / a Bl fae e ids ’ - . . - Maximum size of flat or corrugated rein{orced 
iitied metal m 3 eS Oe See Chemtron Fiber Glass Co., El Monte plastics panel: 72” x 168” 
matched m<tal moid j ; 
Types of resin and nforcement used: ther- Types of molding done and kind of molds Type md fabrication done: routing, shaping, 
mal and thermal setting resins; fibrous glass used: cold molding, vacuum press contact, drilling, sawing 
and synthetic fibers reinforceme _, , , reinforced plastics, steel, wood, plaster 
Number of presses, platen area, and daylight Types of resin and reinforcement used: epoxy, . : : 
space of each pre s: 2 polyester, and phenolic resins; fibrous glass Horkey-Moore Associates, Plastic Div., 
Personnel: see p. 1285 reinforcements Torrance 
Number of Ss platen area, and daylight 
space of TESS 94 x 24 x 30, 2 Types of molding done and kind of molds 
Alsynite Div. of Reichhold Chemicals, 48 x 48 x 72. 1—60 x 144 x 24 used: matched metal dies, vacuum pag, fila- 
Inc.. San Diego Maximum size of flat or corrugated reinforced T ment print, — autoclave “a 
=. leg Ps ” noun : . 
plastics panel: 60” x 144 ypes of resin anc reinforcement usec epoxy, 
Types of molding done and kind of molds Does continuous laminating silicone, phenolic, and polyester resin; fab- 
used: flat und formed sheets Width and thickness of finished laminate: _ ric, mat, and ona roving reinforcement 
Types of resin and reinforcement used: poly- 1/16” x 50’ Number of presses, platen area, and daylight 
ester ond phenolic resins; glass mat and Types of fabrication done: most types space of each press: 1—840 ton, 6 x @& 
cloth, printed fabrics . Pres.—Roy L. Kinch _ platens, 60” stroke 
Number of presses, platen area, and daylight Vice Pres.—Charles Kuchinsky Type of fabrication done: all types ; 
space of each press: max. size: 60” x 102” Sls. Mgr.—L. C. Hunter Vice Pres., Mer., Plastics Div.—John Kerr 
19” daylicht i “: Pur. Agt.—A. R. Kingsley Asst. Mar., Plastics Div.—Vincent. G. Gurley 
Maximum size of flat or corrugated reinforced Mgr., Customer Relations—Paul Jones, Jr. 
plastics panel: 40” x 12 
Type of fabrication: form sandwich panels *Dumont Corp., San Rafael os . 
Pres.—M. F. McNeil Kimball Mfg. Corp., San Rafael 
Vice Pres.. Gen. Mer.—R. J. Moncey Types of molding done and kind of molds 5 f ; 
Vice Pres.—F. X. Ambrose used: press, autoclave, vacuum bag, and Types of molding done and kind of molds 
Vice Pres., Marketing—R. E. Swisher sooneneaiee mi iding; | low = moderate used: matched metal, hand layup, vacuum, 
pressure iminating; also wet layup _, Spray gun, premix . 
Types of resin and reinforcement used: phe- Types of resin and reinforcement used: poly- 
Automatic Plastic Molding Co.. Berkeley nolic, silicone, epoxy, and polyester resins; os phenolic, epoxy; fibrous glass, sisal 
’ prepregs and wet layup _ bers 
Types of molding done and kind of molds Number of presses, platen area, and ds aylight Number and size of preformers: 2 to 60” 
used: matched metal space of each press: 1—60 ton, 14”, 13 : diameter ‘ 2 
Types of resin and reinforcement used: poly- x 24”: 1—400 ton, 12”, 54” x 112”; 1-60 Type of fabrication done: complete assembly, 
ester and class ? ton, 36”, 24” x 24”; 1—200 ton, 96”, 50” drilling, riveting, bonding 
Number and size of preformers: 2 Turners x 98”; 1-650 ton, 96", S52 x 52”; 1-200 Personnel: see p. 1261 
Personnel: see p. 1261 ton, 92”, 50” x 50” p 
Maximum size of flat or corrugated reinforced 
plastics pao 54” x 112” press laminated *Koch, H., & Sons, Inc., Corte Madera 
lL Type of fabrication done: routing, drilling, 
Calfibe Co., Redlands tapping, sawing, etc. Types of molding done and kind of molds 
i ond of molding done and kind of molds Personnel: see p. 1261 used: Metal female with rubber plug; 
: matched die vacuum bag molding; <r | metal; split metal female with 
all types of molds rubber bag 
Types of resin and reinforcement used poly- Filon Plastics Corp., Hawthorne Types of resin and reinforcement cused: poly- 
ester, phenolic, DAP, epoxy, silicone, and . - ester, epoxy, phenolic and silicone resin; 
melamine resins; fibrous glass, nylon, and Specialize in: glass and nylon fiber-reinforced fibrous glass, asbestos and special hi-temp 
asbestos reinforcements polyester resin building panels _ prepregs 
Number and size of preformers: 1 Sizes: maximum width on corrugated panels, Number and size of preformers: 1—36” 
Number of presses, platen area, and daylight 53”; maximum width on flat panels, 60” Number of presses, platen area, and daylight 
Space of each press: 7 Thickness: 0.030” to 0.100” space of each press: 5—49” x 36” platen, 
Maximum size of flat or corrugated reinforced Length: continuous laminating 100” daylight; 6—36” x 36” platen, 60” 
Plastics panel: 44” x 88” Pres.—David 5S. Perry daylight; 18—30” x 18” platen, 60” daylight; 
Pres.—H. Barnard, Ir Vice Pres., Manufacturing—G. R. Huisman 2—24” x 24” platen, 50” daylight 
Vice Pres.—W. M. Jordan Vice Pres., Merchandising—L. Feldman Maximum size of flat or corrugated reinforced 
Sales Mer.—P. B. Fouke, Jr. Sls. Mgr.—A. Zakarian plastics panel: 34” 
Agt.—L. P. Bowler Pur. Agt.—F. A. Nichols Does continuous laminating 
Width and re of finished laminate avail- 
able: 
—— Co., Div. of Knudsen Creamery, Fortin Plastics, Inc., Van Nuys pype of fabrication oS wees 
8 Angeles Types of molding done and kinds of molds Vice Pres.-W. M. Koch 
Types of molding done and kind of molds , used: vacuum bag and matched dies Pur. Agt.—H. Salkin 
used ; compression, wet layup, vacuum bag Types of resin and reinforcements used: poly- 
and spray gun molding ‘ _ ester, epoxy, phenolic, melamine, silicone 
Types of resin and reinforcement used: glass, Number of presses, platen area, and daylight Laminair, Inc., Gardena 
jute, and premix. Polyester. phenolic, sili- apace of each Pease: 1— 50 ton. 20 ey 24, , . 
cone, melamine, and urea resins 36” daylight; 1—50 ton, 16 x 96”, 24” day- Types of molding done and kinds of molds 
light; 1-20 ton, 12 x 18, 12” daylight; used: vacuum bag; plaster, plastic, and 
1—200 ton multiple platen; 1—40 ton mul- metal molds; also press laminations 
tiple platen Types of resin and reinforcements used: poly- 
‘ype otf fabrication done: routing, drilling, ester, epoxy, silicone, phenolic 
‘ milling, wet/dry sanding, riveting Number of presses, platen area, and daylight 
* Indicates Advertiser Personnel: see p. 1261 space of each press: 1—14 x 14 36 











REINFORCED PLASTICS PROCESSORS 


Type of fabrication done: route, drill, bonded 
structures 

Pres., Gen. Mgr.—John W. Love 

Vice Pres., Sis. Mgr.—Stanley Harkins 

Pur. Agt., Secy.—Elizabeth Buxton 


Marplex Co., E] Segundo 


Types of molding done and kinds of molds 
used: matched metal molding 

Types of resin and reinforcement used: poly- 
ester, fibrous glass, roving, and mat 

Number and size of preformers: 3—to 30” 

Number of presses, platen area, and daylight 
space of each press: 14—to 36” x 50”; day- 
light, to 48” 

Maximum size of flat or corrugated reinforced 
plastics panel: 2’ x 3’—flat 

Type of fabrication done: drilling, sanding, 
cutting; also produce fibrous glass reinforced 
cylinders and tubing 

Specialize im: decorative reinforced moldings 
for the lighting industry and giftware ap- 
plications 

Pres.. Vice Pres., Sis. Mgr.—Erich Marx 

Plant Mgr.—Hans Mayer 


Mica Corp., The, Culver City 


Types of resin and reinforcement used: epoxy; 
brous glass clot 

Number of presses, platen area, and daylight 
space of each press: 3-22” x 40”, 2” day- 
light; 1—48” x 96", 2” daylight 

Max. size of flat or corrugated reinforced 
plastics panel: 18” x 36”, 20” x 36” stand- 
ard; up to 36” x 96” special 

Type of fabrication done: cutting to size 

Pres.—A. Panl Goldman 

Vice Pres., Sales Mgr.—Robert T. Toppin 

Pur. Agt.—W. Morcumb 


New Plastic Corp., Los Angeles 


Types of resin and reinforcement used: poly- 
ester and epoxy resin; fibrous glass and/or 
other fiber reinforcement 

Does continuous laminating 

Width and thickness of finished laminate avail 
able: maximum profiles 6” wide x 6” thick 

Type of fabrication done: specialize in con- 
tinuous extrusions of complex profiles 

Pres.—]. A. Carmien 

Vice Pres.. Sis. Mer.—J. W. Schmidt 

Pur. Agt.—Verna Tennyson 


Olympic Plastics Co., Inc., Los Angeles 


Types of molding done and kind of molds used 
vacuum bag and press molding: wooden, 
plastic, plaster and matched metal molds 

Types of resin and reinforcement used: poly- 
ester, silicone, and vinyl resins; glass and 
sisal reinforcements 

Number and size of preformers: 1—56"; 1-48” 

Number of presses, platen area, and daylight 
space of each press presses, ranging up 
to platen area 48” x 60 7 daylight 

Maximum size of flat or corrugated reinforced 
plastics panel: 44” x 100” 

Type of fabrication done: all types, including 
routing, shaping, machining, drilling, etc. 

Pres.—David Rome 

Vice Pres >. Siteman 

Sls. Mer.—H. M. Rome 

Pur. Agt.—J. Borack 





Paralite Mfg. Co., San Diego 


Types of resin and reinforcement used: poly- 
ester resin and fibrous glass materials 

Maximum size of flat or corrugated reinforced 
plastics panel, if any: 26” x 300” 

Pres., Sls. Mer.—Davis W. Parker 

Vice Pres.—Harold C. Alexander 

Pur. Agt.—Vivienne Malone 


*Peterson Products, Belmont 


Types of molding done and kind of molds 
used spray-up, contact, autoclave, and vac- 
unm hag Ay Me 

Types of resin and reinforcement used: poly- 
ester, epoxy, and silicone resin 

Number of presses, platen area, and daylight 
space of each press: 1—24 x 30 x 60” day- 
light and travel 


Plastic Age Sales, Inc., Saugus 


Types of molding done and kind of molds 
used: vacuum hag molding; plastic, plaster 
and metal molds 

Types of resin and reinforcement used: poly- 
ester, epoxy, and phenolic resin 

Number and size of preformers: 1—40” x 40”; 
1—20” 20” 

Number of presses, platen area, and davlight 
space of each press: 22—6 x 6” to 72” and 
46” x 82” platen size. 1” to 10’ davlight 

Type of fabrication done: routing, shaping, 
drilling, riveting; all assembly processes 

Personnel: see p 1262 


% Indicates Advertiser 


Polyply Co., San Diego 


Types of resins and reinforcement used: poly- 
ester 

Number of presses, platen area, and dayltahe 
space of each press: 1—40” x 100” 

Maximum size of flat or corrugated po 
plastics panel, if any: 36” x 96” 

Personnel: see p. 1282 


Reflin Co., San Diego 


Specialize in: fibrous glass reinforced plastic 
pipe and fittings, 12” dia. max. size 

Pres., Sls. Mgr.—Louis L. Potomac 

Vice Pres.—Lela M. Potomac 

Pur. Agt.—L. P. Kehres 

Mgr. Special Pocducto—iehe W. Ward 


Reinhold Engineering & Plastics Co., Inc., 
Sub. of Haveg Industries, Norwalk 


Types of molding done and kind of molds 
used: vacuum bag molding with wood, alu- 
minum, and steel molds 

Types of resin and reinforcement used: all 
types of resin and fibrous glass reinforcement 

Personnel: see p. 1262 


Resinwood Mfg. Co., Brea 


Types of molding done and kind of molds 
used: sprayup, compression, wet layup, pre- 
mix, wood-waste 

Types of resin and reinforcement used: poly- 
ester, epoxy, melamine, phenolic, urea 

Number of presses, platen area, and daylight 
_space of each press: 1—150 ton; 2—100 ton; 
1—75 ton; 1—20 ton; 2—5 ton; 1-4’ x 8 


Rippolite Plastic Products, Inc., Burbank 


Types of resin and reinforcement used: poly- 
ester resin; fibrous glass mat reinforcement 

Maximum size of flat or corrugated reinforced 

a. panel: flat, 40” x 12’; corrugated, 
” x 19! 


Pres.—Js - D. Whitehead 
Vice Pres.—Leo J. Hulbert 
Pur. Agt.—James E. Auxier 


*Sierra Electric Corp., Gardena 


Types of molding done and kind of molds 
used: matched metal molding and some 
hand layup; steel, aluminum, plaster, wood 
and cast plastic molds 

Types of resin and reinforcement used: epoxy, 
phenolic, polyester; fibrous glass mat and 
asbestos fillers 

Number and size of preformers: 2-24” x 48” 

Number of presses, platen area, and daylight 
space of each press: from 10” x 10” to 36” 
x 60” platen; 6” to 18” daylight 

Type of fabrication done: usual finishing and 
abricating operations; manual and special 
machines 

Personnel: see p. 1262 


Summit Industries, Inc., Gardena 


Types of molding done and kinds of molds 
used: steel, aluminum, plastic molds 

Types of resin and reinforcement used: poly- 
ester, epoxy, and silicone 

Number and size of preformers: 2 

Number of presses, platen area, and davlicht 
space of each press: 6 presses up to 400 ton 

Pres.—Albert S. Greenberg 

Vice Pres.—Irving Green 

Sls. Mgr.—Robert Matlock 

Pur. Agt.—Stephen Phillips 


*Swedlow, Inc., Los Angeles 


Types of molding done and kind of molds 
used: vacuum bag, matched metal dies 
Types of resin and reinforcement used: fibrous 
llers, various resins 

Number and size of preformers: 1 

Number of presses, platen area, and daylicht 
space of each press: 9 presses, maximum 
daylight 84”; areas 16” x 18"/60” x 130” 

Maximum size of fat or corrucated reinforced 
plastics panel: 60” x 1530”; continuous maxi- 
mum width—60” 

Personnel: see p. 1282 


Thompson, H. L, Fiber Glass, Los 
Angeles 


Types of molding done and kinds of molds 
used vacuum bag, autoclave, and press 
molding (from plaster tooling to matched 
metal dies) 

Types of resin and reinforcement used: poly- 
ester, epoxy, phenolic, and silicone resins 
fibrous glass, asbestos, nylon, and _ refrasil 
reinforcement 

Number and size of preformers: 1 with 4’ 
diameter turntable 


Number of presses, platen area, and daylight 
space of each press: 10 raed ran oe 
platen a o il to soe 
tonnage between 20 ton ‘nd 650 
daylight between 3’ and ton, ‘nd 

Type of fabrication done 
drilling, turning 

Pres.—W. E. Tyler 

Exec. Vice Pres.—W. C Winterhalter 

Vice Pres., Sls. Mgr.—W. 

Pur. Agt.—D. Welch 


p ts: shaping, 


ce. Benke 


United States Chemical Milling Corp., 
Omohundro Fiberglass Div., Manhat. 
tan Beach 


Types of molding done and kinds of molds 
used: pressure, vacuum bag, and autoclave 
molding; plastic, plaster, and metal molds 
ypes of resin and reinforcement used: 
ester, epoxy, and phenolic resin; § 
glass, asbestos, foams, honeycomb, and wood 
reinforcement 

Number of presses, platen area, and daylight 
space of each press: 1-70 ton 36” x 5)" 
platen size, 48” daylight; 1-170 ton 4% 
x 87” platen size, 72” daylight 

Maximum size of flat or corrugated reinforced 
plastics panel: 46” x 85” 

Type of fabrication done: aircraft assembly 

Personnel: see p. 1282 


Zenith Plastics Co., Sub. of Minnesota 
Mining & Mfg. Co., Gardena 


Types of molding done and kinds of molds 
used: vacuum bag, contact, vacuum impreg- 
nation, and matched die moldings; molds of 
plaster, cast phenolic, aluminum, metal Spray, 
and hi-speed steel 

Types of resin and reinforcement used: phe- 
nolic, epoxy, silicone, and polyester resins 
with glass cloth, mat, roving, and asbestos 

Number and size of preformers: 6—up to 60” 

Number of presses, platen area, and daylight 
space of each press: 19—40 to 690 ton, up 


to 75” x 104” platen, up to 324” daylight; 
winding equipment (up to 6° dia, 


lengths ) 

Size of flat laminate sheet: 48” x 150” 

Type of fabrication done: foam or honeyeomb 
sandwich, glass preform, glass or asbestos 
reinforced; solid laminates; filament or tape 
winding 


COLORADO 
Chaney Plastic Molding Co., Denver 


Types of molding done and kind of molds 
used: hand layup 

Types of resin and reinforcement used: poly- 
ester resin; fibrous glass cloth and mat re- 
inforcements 

Personnel: see p. 1262 


Sawaya Mfg. Co., Inc., Trinidad 


Types of molding done and kind of molds 
used: custom molding. all processes 

Types of resin and reinforcement used: all types 

Number and size of preformers: up to 20° long 

Maximum size of flat or corrugated reinforced 
plastics panel: 24 x 96 up to 60 x 96 im 
clusive 

Personnel: see p. 1262 


CONNECTICUT 


Aries Laboratories, Inc., Stamford 


Types of molding done and kind of molds 
used vacuum casting, aluminum or stee 
molds 

Types of resin and reinforcement used: epoxy 
resins 

Personnel: see p. 1263 


Fiberglass Products Engineering Co. 
Norwalk 


Types of molding done and kind of molds 
sec sprav-up process 

Types of resin and reinforcement used: poly- 
ester and epoxy resins; fibrous glass roving 
reinforcement 

Maximum size of flat or corrugated reinforced 
plastics panel: compound curvature; sand- 
wich construction 

Type of fabrication done: assembly of complete 
instrument cabinets, etc 


Joclin Mfg. Co., Wallingford 


Types of molding done and kinds of molds 
used; matched metal molding; hand layup, 
vacuum, transfer 

Types of resin and reinforcements used: epoxy, 
shenolic, silicone, fluorocarbon; giass, @ 
a etc 


1288 (For eomplete addresses, see Alphabetical Index, p. 1323) 
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Max. size of flat or corrugated reinforced plas- 
tics panel: 16” x 16” 

Type of <a done: all types 

Personnel: see p. 1263 


New England Laminates Co., Inc., Stam- 
ford 


ypes of molding done and kind of molds 

. used: matched metal molds 

Types of resin and reinforcement used: epoxy 
resin, fibrous glass fabric reinforcement 

Number and size < ne 4 

Personnel: see p. 


Rich Plastic Products, Meriden 


Types of molding done and kind of molds 
used: compression and transfer; steel molds 

Types of resin and reinforcement. used; poly- 
ester resin; fibrous glass reinforcement 


Personnel: see p. 1263 


*U. S. Polymeric Chemicals, Inc., Stam- 
ford 


Type of resin and reinforcement used: poly- 
ester, melamine, DAP, epoxy, silicone, phe- 
nolic 

T ‘of fabrication: preimpregnating of glass 
YPibrics. + mats surfacing mats, and 
— for filament winding 

“Sfaaren W. Oudegeest 

em Pres.—William S. Thornhill, E. J. Van 

Dyck, H. T. Cusic 


DELAWARE 


Continental Can Co., 
Wilmington 
Width and thickness of finished laminate: 


36” and 48” wide; 0.005” to 0.125” thick 
Personnel: see p. 1282 


Conolite Dept., 


*Continental-Diamond Fibre Corp., Sub. 
of The Budd Co., Newark 


Types of molding done and kind of molds 
used: matched metal molds 

Types of resin and reinforcement used: poly- 
ester resin; fibrous glass preforms, mat, and 
cloth 

Number and size of preformers: 1—30” diam- 


eter 

Number of presses, platen area, and daylight 
space of each press: 1—38 x 72” x 

aylight; 1—24” x 30” x 60” daylight; 1— 

12” x 18” x 48” daylight 

Maximum size of flat or corrugated reinforced 
plastics panel: 36” x 72” flat sheet 

Type of fabrication done: all types 

Personnel: see p. 1263 


*National Vulcanized Fibre Co., Wil- 
mington 


Types of molding done and kind of molds 
used: compression molding with matched 
metal molds 

Types of resin and reinforcement used: poly- 
ester resins; glass mat, roving and premix 
compounds 

— and size of preformers: 1 up to 48” 

a. 

Number of presses, platen area, and daylight 
space of each press: 1—36 x 96, 10” day- 
light; 1-36 x 40, 24” daylight; 1—40 x 42, 
12” daylight; 1-12 x 15, 15” daylight 

Type of fabrication done: complete fabrication 
service 

Personnel: see p. 1263 


Young Development Div., Explosives 
Dept., Hercules Powder Co., Inc., Wil- 
mington 


Types of molding done and kind of molds 
used: filament winding 

ypes of resin and reinforcement used: epoxy 
and polyester resin; fibrous reinforcement 

Personnel: see p. 1263 


FLORIDA 


Fiber Glass Plastic, Inc., Miami 


Types of molding done and kinds of molds 
vacuum bag molding; wood and fi- 
brous glass-epoxy molds 
ypes of resin and reinforcements used: fibrous 
glass; polyesters and acrylics 
Number of presses, platen area, and daylight 
Space of each press: 1—sma 


__ 


& Indicates Advertiser 





Maximum size of flat or corrugated reinforced 
plastics panel: 53” x 144” 

Continuous laminating: 54” width continuous 
rolls, up to 100’ or more 

Pres.—-W. T. German 

Vice Pres.—Robt. C. Moss 

Secy.—Michel De Loache 

Pur. Agt., Treas.—Doris F. German 


Lami-Plast Products Co., Tampa 


Types of molding done and kind of molds 
used: hand layup vacuum bag, pressure 
molding with steel, wood, polyester, and 
epoxy molds 

Types of resin and reinforcement used: epoxy, 
polyester, urea-formaldehyde resins; glass, 
synthetic, natural fibers 

Max. size of flat or corrugated reinforced 
plastics panel: 4’ x J 

Pres., — Mgr., Pur. Agt.—Bernard N. Roth- 
en 

Vice Pres. —T. L. Hart 


Plastex Laminates, Inc., Hialeah 


Types of resin and reinforcement used: com- 
inations of acrylic, epoxy, styrene, poly- 
ester, and silicone 

Number of presses, platen area, and daylight 
space of each press: 1: special 8’ 
x 1% ope ning 

Maximum size of flat or corrugated reinforced 
plastics panel: 20’ 

Personnel: see p. 1263 


Southern Plastics Products Co., Riviera 
Beach 


Types of molding done and kind of molds 
used: hand layup and vacuum bag; plastics 
tooling (molds, jigs, dies) 

'ypes of resin and reinforcement used: poly- 
ester and epoxy resins 


T of fabrication done: all finish operations, 
rilling, ym gm m Nuttall, Jr etc. 
Pres., Pur. —Tom Nutta 


Vice Prev ‘A. Nuttall 


Valco, Inc., St. Petersburg 


Types of molding done and kind of molds 
used: flat, decorative, and industrial corru- 
gated and other shapes produced on metal 
ies 

Types of resin and reinforcement used: light 
stabilized polyester and acrylic resins used 
in conjunction with fibrous glass printed 
fabrics and other reinforced and decorative 
materials 

Maximum size of flat or corrugated reinforced 
plastics panel: panel standard size up to 
4’ x 12’. Special sizes on request 

Pres.—Henry Valus 

Vice Pres., Gen. Mgr.—Anver S. Suleiman 


GEORGIA 


Plastic Fabricants, Div. of The Woodman 
Co., Inc., Decatur 


Types of molding done and kind of molds 
used: vacuum bag; wood, metal molds 

Types of resin and talaspument used: epoxy, 
polyester resin; fibrous glass reinforcement 

Number of presses, platen area, and daylight 
space of each press: 1—24” x ‘ 8” 
aylight 

Maximum size of flat or corrugated reinforced 
plastics panel: 24” x 24” 

Type of fabrication ‘Senet all types 

Pres.—N. W. Heyward 

Vice Pres.—A. H. Forsyth 

Sls. Mgr.—R. V. Young 

Pur. Agt.—B. K. Davis 


ILLINOIS 


Bacon & Weber, Chicago 


Types of molding done and kind of molds 
used: hand layup; low pressure and vacuum 
laminating 

Types of resin and reinforcement used: epoxy, 
eoenetla, polyester resins; fibrous glass, all 


ers 
Pres.--William Kings 


*General American Transportation 
Corp., Plastics Div., Chicago 


Types of molding done and kind of molds 
used: matched metal 

Types of resin and reinforcement used: all 
types of resin and reinforcement 

Number and size of preformers: 5 

Size of presses: from 100 to 1000 tons 


Personnel: see p. 1264 


REINFORCED PLASTICS PROCESSORS 


Hawley Products Co., St. Charles 


Types of molding done and kind of molds 
used: matched metal dies 

Types of resin and reinforcement used: cel- 
ulose and glass fibers; thermoplastic and 

thermosetting resins 

Number and size of preformers: 24—36" x 36” 

and 40” x 56” 

D ber of p platen area, and da: avis 
pase S Sage. poms: 64 up to 36” x 





Sls. Mgr.—Mano McLaughlin 
Pur. Agt.—H. L. Breinig 


High Strength Plastics Corp., Chicago 


Types of molding done and kind of mold 
neal: hand layup—plaster, wood, epoxy 
molds 

Types of resin and reinforcement used: epo: 
—glass cloth and mat; polyester—glass Moth 
and mat 

Pres., Sls. Mgr.—Charles E. Chastain 

Vice Pres.—Henry B. Sartorius 

Pur. Agt.—James Powers 


Molex Products Co., Brookfield 


Types of molding done and kind of molds 
used: matched metal molds 

Types of resin and reinforcement used: poly- 
ester, epoxy, phenolic 

Number of presses, platen area, and daylight 
space of —, ress: 50 ton to 250 ton; 


Pres., Sls. Mer. 4S H. Krehbiel 
Vice Pres.—E. P. Krehbiel 
Pur. Agt.—Art. Schroeder 


Multiplastics, Addison 


Types of molding done and kind of molds 
used: hand layup 

Types of resin and reinforcement used: epoxy 
and polyester resin 

Pres.—R. F. Curd, Jr. 

Pur. Agt.—Iona Brannon 


Terox Corp. of America, Franklin Park 


Type of molding done and kind of molds 

used: compression, matched metal die 
reinforcement used: poly- 

ester resin and fibrous reinforcement 

Number of presses, platen area, and daylight 
space of om ress: 3—50 ton, 30” x ; 
4—500 ton, 48” x 60” 

Specialize in: simulated stone panels 


Type of resin 


INDIANA 
Calumet Fiberglass Products Co., Ham- 
mond 


Types of molding done and kind of molds 
used: contact, vacuum bag, pressure, and 
matched metal moldings; w , plaster, and 
steel mo 

Types of resin and reinforcement used: poly- 
ester, epoxy, and phenolic resins 

Number of presses, platen aac 5 and daylight 
apene < each press: 2: 1-14” x y* platen 

12” daylight; 1— se” x 60” platen area, 
12” ” daylight 

Maximum size of flat or corrugated reinforced 
plastics panel: 32” x 60” and 36” x 56” 

Personnel: see p. 12) 


General Tire & Rubber Co., The, Marion 


Types of mating done and kind of molds 
used; vacuum bag with wood, plastic, and 
steel molds; plastic and ma metal 
molding; rubber bag and 
molding 

Types of resin and reinforcement used: = 
cloth, mat, and preform; also sisal. Poly- 
ester, phenolic, epoxy, and silicone resins 

Number and size of preformers: 5 preforms 
up to 48”, 1—30” rotary 

Number of presses, ple ae and daylight 
space of each press: platen area 
ranging from 14” x 92" to fo 72" x Ps4”. day- 
light opening ranging from 6” to 96”. 

Maximum size of flat or corrugated reinforced 
plastics panel: flat sheet—48” x 96” corru- 
gated sheet—48” x 96” 

Type of fabrication done: syeting, drilling, 
sanding, pain ting, ¢ assembly of metal to gue. 
tics, inserts mo! in part 

Pres.-M. G. O'Neil 

Vice Pres.—O. % Vinnedge 

Sis. Mgr.—Fred W. Dover 

Pur. Agt.—V. A. Cormell 


combination 





REINFORCED PLASTICS PROCESSORS 


Midwestern Industries Corp., Fort Wayne 


Topas, of ett Gone ond Had of molds 
hand layup: reinforced plastic molds 
Types. of resin reinforcement used: ly- 
fibrous glass cloth and fibrous 
a eee reinforcement 


bner 
Vice Pres., Sls. Mgr.—George L. Smead 
Vice Pres., Pur. Agt.—Herbert E. Levihn 


Polygon Plastic Co., Walkerton 


Types of resin and reinforcement used: poly- 
ester and epoxy resin; fibrous glass rein- 
forcement 

Type of machine: continuous fully automatic 

= By equipment 


Pand pol RS ge 
iyester tubing, r shapes 
Personnel: see p. 12 


Pribble Plastics Products, Inc., New Ha- 


ven 


Types of molding done and kind of molds 
: hand lay-up, vacuum bag, and matched 
metal molding in aluminum or steel molds 
Types of resin and reinforcement used: poly- 
ester resin; fibrous glass or sisal 
Number of presses, platen eee, and daylight 
space of each press: 2—18 20, 28” day- 
light; 3 2-13 x 18, 28” daylight; 1—30 x 36, 
ylight 
eeenee see p. 1266 





Rostone Corp., Lafayette 


Types of molding done and kind of molds 
used: compression and transfer 

Types of resin and reinforcement used: poly- 
ester resin; fibrous glass reinforcement 

Number of presses, platen area, and daylight 


space of each press: 41—5 ton to 1 ton 
compression presses; 6-10 ton to 75 ton 
transfer presses 


Personnel: see p. 1266 


KANSAS 


Lamicell Engineering, Baxter Springs 


Types of molding done and kind of molds 
used: matched metal, bag, and hand layup 

Types of resin and reinforcement used: poly- 
ester, epoxy epoxy-polyamid resins; 
glass, dynel ‘and nylon reinforcements 

Number and size of preformers: 1—18” x 80” 
double automatic 

Number of presses, platen a and days 
space of each press: 4” platen x 
stroke, 35” daylight; = ir x 44” x 61” 
daylight, 150 ton 2—36” x 86” x 60” day- 
light, 150 ton 

Type of fabrication done: routing, drilling, 
secondary nding 

Pres.—Bob Blake 

Sis. Magr., Vice Pres.—E. Blanset 

Pur. Agt.—D. W. Dickerson 


Plastic Fabricating Co., Inc., Wichita 
Types of molding done and kind of molds 


used: fibrous glass cloth, mat, premix and 
reform in matched metal molds, vacuum 


ag, open mold, pressure bag, and spray-up- 


systems 

Types of resin and reinforcement used: poly- 
ester, epoxy, phenolic, and silicone resin; 
fibrous glass sisal, and asbestos reinforce- 
ment 

Number and size of preformers: 1—48” 

Number of presses, platen area, and daylight 
space of each press: 1—50 x 60, 60” day- 
light: 1—40 x 50, 36” daylight; 1—36 x 48, 
36” daylight; 1-20 x 30, 18” daylight 

Type of fabrication done: custom 

Pres., Sis. Mgr.—Felix M. Farrell 

Vice Pres., Sis. Mgr.—Joe H. Yeager 

Pur. Agt.—John W. Hickman 


MAINE 
7 Molding Products, Boothbay Har- 
r 


Types of molding done and kind of molds 
used: matched metal molds, wooden molds, 
reinforced polyester molds, and epoxy molds 
ypes of resin and reinforcement used: poly- 
ester, epoxy, phenolic, melamine, styrene 

Number presses, platen area, and daylight 
space of each press: 1—10’ x 11’ platen, 
800 ton; 3—22” x 24” platen, 75 ton 

Max. size of flat or corrugated reinforced plas- 
tics panel: any size up to 10’ x 10’ 

Specialize in: large marine structural compo- 
nents, floats, and caskets 

Personnel: see p. 1266 
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Monmouth. Fiberglass Industries, Mon- 


mouth 


Types of molding done and kind of molds 
used: hand layup on wood molds; press 
molding in matched metal molds, filament 
winding 

Types of” resin and reinforcement used: poly- 
esters and epoxies 

Number of presses, platen area, and daylight 
space of each press: 1—30” x 48” platen, 
26” stroke; 1—22” x 38” platen, 30” stroke 

Maximum size of flat or corrugated reinforced 
plastics panel: flat panels to 84” x 120” 

bey a of fabrication done: complete fabricating 

ilities including mold shop 


MARYLAND 


Artmor Plastics Corp., Cumberland 


Types of molding done and kind of molds 
used: matched metal molding 

Types of resin and reinforcement used: poly- 
ester, resin and acrylic syrups; fibrous glass, 
sisal, synthetic, and natural fibers 

Number of presses, platen area, and govt 
space of —— ress: 1-250 ton, 36 x : 
20” dayli —air cylinder presses, 24 x 
30, 20” ign ght 


Eljay Corp., Baltimore 


Types of molding done and kind of molds 
used: vacuum bag and matched metal molds; 
wood mold; hand layup 

Types of resin and reinforcement used: epoxy, 
polyester, and phenolic resin; fibrous glass 
reinforcement 

Number of presses, platen area, and daylight 
space of each press: 

Ty; of fabrication done: routing, shaping, 
amine, pantographing, and turnings 

Person see p 


Englander Co., Inc., The, Industrial Plas- 
tics Div., Baltimore 


Types of molding done and kind of molds 
used: vacuum bag, pressure; wood, rein- 
forced plastic, and metal molds 
ypes of resin and reinforcement used: poly- 
ester and epoxy resins 

Number of presses, platen area, and daylight 
space of each press: 10—up to 5’ x 8’; up 
to 30” daylight 

Max. size of flat or corrugated reinforced 
plastics panel: 5’ x 8’ 

Personnel: see p. 1283 


MASSACHUSETTS 


Atkins & Merrill, Inc., Reinforced Plas- 
tics Div., Marlboro 


Types of molding done and kind of molds 
used: hand laminating with plaster, plastics, 
and wood molds; vacuum bag molding 

Types of resin and reinforcement used: epoxy 
and polyester resins; fibrous glass reinforce- 
ment (roving, mat, cloth) 

Number of presses, platen area, and daylight 
space of each press: 1 press, 36” x 36”, 
max. 40” daylight 

Pres.—Roger Merrill 

Vice Pres.—N. C. Wiley 

Sls. Mgr.—A. V. Boyce 

Pur. Agt.—R. Johnson 


Beetle, Carl N., Plastics Corp., Fall River 


Types of molding done and kind of molds 
used: hand layup, vacuum bag, and matched 
metal molding; wood, plaster, cast epoxy, 
and metal molds 

Types of resin and reinforcement used: diz. 
ester and epoxy resin; glass, asbestos, lon 
Dynel, and sisal fiber reinforcement; wood 
flour filler; polyurethane foam cores 

Number of presses, platen area, and daylight 
space of each press: 12 presses, vars 
from 12” x 12” to ~ _x 38”; average 3 
daylight; also 1—5’ 

Maximum size of flat o ‘corrugated reinforced 
plastics panel: flat panel, 6’ x 10’ 

Type of fabrication done: all machine shop 
operations 

Specialize in: tanks, stacks, ducting, radomes, 
chemical transporters, vents, hoods, housings, 
dye trucks, electronic components, aircraft 

Pres.—Frederick W. Howe, Jr. 

Vice Pres. and Gen. Mgr.—Richard C. Bryan 

Sales Mgr.—William M. Milne 

Pur. Agt. and Management Asst.—Howard C. 
Conlon 


Blank, Arthur, & Co., Inc., Boston 


Number of presses, platen area, and da 
space of each press: 3 presses, 1-12 x 
10 openings; 1-18 x 21, 4 openings; 
24 x 54, ope ye 

Type of fabrication done: die cutting, folding, 
punching, forming, printing, finishing 

Personnel: see p. 1283 


Clark-Cutler & McDermott Co., Franklin 


Types of molding done and kind of molds 
used: aluminum pattern plates; compression 
molding 

Types of resin and reinforcement used: vinyl 

eee —-. wool, a cork 4 
umber of presses, piaten area, an 
space of each me 1—40 x 60, Tap 
ing, 2%” daylight; 5-40 x 40, 10” opening, 
2%” daylight 

Personnel: see p. 1267 


Douglas Mfg. Corp., Peabody 


ies of maiding done and kinds of molds 
used: hand ad in wooden molds; 
molding in matched metal molds; tiament 
winding 

Types of resin and reinforcements used: poly- 
ester and epoxy resins 

Number of presses, platen ee. and daylight 
space of each press: 1—2 x 24” platen 
area x 12” stroke; 1—30” x “18° x 26” stroke 

T of fabrication done: complete fabricating 
acilities including mold shop 


Lawrence Adhesive & Chemical Co,, 
Inc., Lawrence 


Types of molding done and kind of molds 
used: various; wood, metal, and plastic 
Types of resin and reinforcement used: epoxy; 
glass or steel wool; silica, etc. 

Number of presses: 1 
Personnel: see p. 12 


McMillan Industrial Corp., Ipswich 


Types of molding done and kind of molds 
used: vacuum bag molding with plastie or 

rT metal a , ; 4 
ypes of resin and reinforcement used: 
ester, epoxy, and phenolic resins; Pn 
glass fabric 

Number of presses, platen aren, and daylight 
space of each press: 1—12” 12” 

Maximum size of flat or eonregnted reinforced 
plastics panel: 9° x 9’ 

Type of fabrication done: routing and drill- 
ing; also specialize in design and fabrication 
of radomes and microwave windows 

Pres.—E. B. McMillan 

Vice Pres.—N. N. Janus 

Sls. Mgr.—A. M. Brink 

Pur. Agt.—Brian Abbott 


O’Day Mfg. Corp., Fall River 


Types of molding done and kind of molds 
used: vacuum bag, pressure bag, matched 
metal die, and contact molding; vacuum 
injection (Marco) 

Types of resins and reinforcement used: fibrous 
glass cloth, mat, and roving 

Type of fabrication done: specialize in large 
shapes, such as boats, radomes, tanks, pipes, 
ductwork, machine parts 

Pres.—Duncan I. Scott 

Gen. Mar.—Palmer Scott 

Ind. Products Engineer—Richard H. Gee 


Plastronic Engineering Co., Marlborough 


Types of molding done and kind of molds 
used: hand layw vacuum bag molding; 
plastic, metal, an "wood molds 

Types of resin ‘and reinforcement used: epoxy 
and polyester resin 

Number and size of preformers: 1-2” 

Number of presses, platen area, and day! 
space of each press: 1—20 ton, 16”, 

x 12” plates 


Type of fabrication done: milling, drilling, 
shaping 

Personnel: see p. 1267 

Wasco Products, Inc., Cambridge 


Types of resins and reinforcement used: acty- 
lic resin; fibrous glass reinforcement 

Maximum size of flat or corrugated rein 
plastics panel: flat or corrugated 48”, unlim- 
ited length 

Width and thickness of finished lamifater 
72” wide x 0.010” to 0.250” 

Pres.—Max Wasserman 

Sls. Mgr.—R. D. Pillsbury 

Pur. Agt.—S. M. Friedberg 





(For complete addresses, see Alphabetical Index, p. 1323) 































MICHIGAN 


Ameriplastic Co., Inc., The, Flint 


Types of molding done and kind of molds 
used: spray-up molding; wood and plaster 
olds 

Types of resin and reinforcement used: epoxy 
and polyester resins 

Pres.—Joe! S. Graves 

Vice Pres.—Joel G. Graves 

Secy., Treas.—Virginia M. Cook 


*Brunswick-Balke-Collender Co., De- 
fense Products Div., Muskegon 


Types of molding done and kind of molds 
used: vacuum bag, pressure bag, filament 
winding; steel, plastic, and sprayed metal 
molds 

Types of resins and reinforcements used: a 
ester, epoxy, phenolic, silicone, etc.; fibrous 
glass cloth, roving and mat reinforcements 

Number and size of preformers: 2—30” 

Number of presses, platen area, and dayli ~ 

space of each press: 5-30” x 40” to 5 
80"; 6~20” x 30” 

Pres. and Gen. Mgr.—H. J. Jacobi 

Gen. Sales Mgr.—L. A. Niedfeldt 


Duralastic Products Company, Detroit 


Types of molding done and kinds of molds 
used: compression molding; matched metal 
dies 

Types of resin and reinforcements used: poly- 
ester resin; fibrous glass and sisal reinforce- 
ments 

Number and size of preformers: 1—42” 

Number of presses, platen area, and daylight 
space of each press: 27, with beds 14” x 16” 
up to 48” x 72” 

Max. size of flat or corrugated reinforced plas- 
tics panel: 4’ x 6 

Personnel: see p. 1268 


*Fabricon Products, A Div. of The 
Eagle-Picher Co., River Rouge 


Types of molding done and kind of molds 
used: compression molding, reinforced plastics 

Types of resin and reinforcement used: poly- 
ester, phenolic, melamine, and epoxy resin; 
fibrous glass and sisal reinforcements, mat and 
premix compounds 

Number and size of preformers: 1—48” x 48” 

Number of presses, platen area, and daylight 
space of each press: up to 42” x 60”, maxi- 
mum daylight, 65” 

Personnel: see p. 1268 


—— Machine & Tool Works, Walled 
e 


Types of molding done and kind of molds used: 
we and metal molds, vacuum bag 
Types of resin and reinforcement used: epoxy, 
polyester 
Number of presses, platen area, and daylight 
OE of aes press: 1-24 x 20 x 18, 1—14 
x 
um _s of flat or corrugated reinforced 
plastics panel: 22 x 18 
of fabrication done: routing, shaping, drill- 
., cementing 


Grand Haven Plastics Co., Grand Haven 
Types of molding done and kind of molds 


: compression, steel molds 
Types of resin and reinforcement used: poly- 
ester; fibrous glass 
Number of presses, platen =e, and daylight 
ce of each press: 2—20” x 30”, 20” day- 
Wht > 36” x 48”, 30” dad 48” daylight; 
x 72”, 60” daylight 
pte see p. 1268 


Harstil Industries Co., St. Clair Shores 


Types of molding done and kind of molds 
contact and matched metal molding; 

rolled round and square tubing 
Types of resin and reinforcement used: epoxy 
aot a resin; glass cloth, mat, or 


Type "ot fabrication done: routing, shaping, 
anne. turning, grinding, etc. 

. H. Stilson, Ir. 
a ~ Ba A. A. Stilson 


MacDonald Mfg. Co., New Baltimore 


Types of molding done and kind of molds 
polyester; premix 
Types of resin and reinforcement used: poly- 
ester resins; sisal, fibrous glass, etc. 
Number of presses, platen area, and daylight 
Space of each press: 2—48” x 48” 
nel; see p. 1268 
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Michigan Fiberglass Co., Zeeland 


Types of molding done and kind of molds 
used: compression molding with matched 
steel molds 

Types of resin and reinforcement used: poly- 
ester resin; fibrous glass reinforcement 

Number and size of preformers: 2—36" and 
48” shuttle type 

Number of presses, platen area, oe ae 
space of each press: 4—up to 
platen area, 65” daylight 

Type of fabrication done: 
riveting, and bonding 

Pres.—Lawrence V. Meyering 


routing, drilling, 


Reynolds Plastics, Inc., Walled Lake 


Types a melding done and kind of molds 
used : ressure, layup, bag, and 
premix im waldioes wood, metal, and plastic 
mo 

Types of resin and reinforcement used: poly- 
ester, epoxy, and phenolic resins; 
glass and sisal reinforcement 

Number of presses, platen area, and Sovtiehs 
space of each press: 1-12” x 1 _ 
opening; 1—26” x 24” x 18” opening 

Maximum size of flat or corrugated reinforced 
plastics panel: 24” x 22” flat panels 

Type of fabrication done: cutting, routing, 
cementing, drillin shaping, tapping, etc. 

Personnel: see p. 12 268 


Woodall Industries, Inc., Detroit 


Types of molding done and kind of molds 
used: premix fiber reinforced; steel matched 
molds 

Types of resin and reinforcement used: ly- 
ester resins; sisal, glass and synthetic fibers 

Number of presses, platen area, and daylight 
space of each press: 28— up to 1000 tons; 
platen areas up to 48” x 72”, daylight up 
to 54” 

Does continuous laminating 

Width and _ thickness of finished laminate: 
48” x 192” 

Type of fabrication done: complete fabricat- 
ing facilities 

Personnel; see p. 1268 


MINNESOTA 


Minnesota Mining & Mfg. Co., Rein- 
forced Plastics Div., St. Paul 


Types of resin and reinforcement used: epoxy, 
phenolic, and polyester resin; fibrous glass 
and synthetic fiber reinforcement 

Vice Pres.—H. J. Tierney 


Valeo Corp., St. Paul 


Types of molding done and kind of molds 
used: compression, vacuum bag, and hand 
layup (contact) 

Types of resin and reinforcement used: poly- 
ester, phenolic, epoxy, silicone, alkyd, and 
melamine resins; glass, cotton, ‘asbestos, and 
sisal reinforcements 

Number and size of preformers: 1—36” 

Number of presses, platen area, and daylight 
space of each press: 1—3 , 200 ton, 
48” daylight; 2—36” x 36”, 150 ton, 36” 
daylight; 1-24” x 72”, 250 ton, frame press 

Type of fabrication done: all types of rein- 
y plastic including fibrous glass fila- 
ment winding 

Pres.—William J]. Houlihan 

Chief Eng.—C. K. Norris 

Pur. Agt.—Paul McConnell 


MISSOURI 


Hanley Plastics Co., St. Louis 


Types of molding done ‘and kind of molds 
used: all types 

Types of resin and reinforcement used: epoxy 
and lyester resin 

Type of fabrication done: all 

Pres—A. J. Spanogle 


Regal Plastic Co., Kansas City 


Types of molding done and kind of molds used: 
igh-pressure matched metal die molding 
Types of resin and reinforcement used: poly- 
ester resins; fibrous glass reinforcement 

Number and size of preformers: 52” 

Number of presses, platen area, and daylight 
space of each press: 1—4 x 5 platen 
area; 1—50” stroke, 70” daylight 

Type of fabrication done: complete finishing 
and assembly 

Pres., Sls. Mer.—J. S. Kivett 

Pur. Agt.—Walter Cooper 


REINFORCED PLASTICS PROCESSORS 


NEBRASKA 


, Lincoln 
Types of moldi done and kind of molds 
ae metal molding and open 
a 
Tyee af woke and reinforcemnet used: poly- 


ester and epoxy resin; glass, nylon, ond sisal 
fibers reinforcement 

Number of presses, platen area, and Gayle 
space of each press: 3 up to 35” x 46”, 
26” daylight 

Type of tabrication done: all types 

Personnel: see p. 1269 


Omaha Plastics Co., Omaha 


Types of molding done and kind of molds 
ree casting with aluminum molds 
of resin and reinforcement used: epoxy, 
brous glass cloths, mats & Dacron 
Personnel: see p. 12 


NEW JERSEY 
American Molded Fiberglass, Paterson 


Types of molding done and kind of molds 
used: hand layup, vacuum and matched 
metal molding 

Types of resin and reinforcement used: poly- 
ester and epoxy resin, glass, paper, and 
other fiber reinforcements 

Number of presses, puns area, ~ ae 
space of each oe Le ag air, 2 
hydraulic); 1-2’ x ses hight; 2-1’ 


x 6, 2% daylight; 2%’ x 2%’ (hyd. ) 
with’ 9’ daylight; iy x 4%" (hyd.), 4 
daylight 
Specialize in: swimming pools, pisting tanks, 
and other large .~ a rT p moldings 
Pres., Pur. Agt.—S. = allo 


Vice Pres.—I. Berk 
Sls. Mgr.—J. Dicks 


Firmaline Products, Inc., Midland Park 


Types of molding done and kind of molds 
used: contact, vacuum bag, matched metal, 
premix and compression; cast plastic tooling 

Types of resin and reinforcement used: poly- 
ester and epoxy resin; fibrous _ glass, sisal 
a synthetic fiber reinforc 

Number of presses, platen area, aoe Fee 
space of each press: 5 presses, 1—1 ‘vag 
x 16”; 1—50” x 72” x 9’ daylight; 1— os 
x 36” x 3° daylight; 1-12” x 18” x 
1-12” x 18” x 26” 

Type of fabrication done: post molding fabri- 
cation, routing, drilling, stamping, machine 
finishing, etc. 





Sis. Mgr.—James C. Doyle 
Pur. Agt.—M. Nekervis 
Tech. Dir.—R. J. Brinkema 


Modular Molding Corp., Burlington 


Types of molding done and kind of molds 
used: contact layup, vacuum bag, matched 
die molding; plastic, wood, aluminum 
steel molds 

Types of resin and reinforcement used: poly- 
ester, epoxy, and urethane; fibrous glass mat 
and cloth, asbestos, sisal, and premix com- 
pounds 

Number of presses, platen gyea, and daylighe 
space of each Pty = oe 18”, 48”, 
ton; 1-6" x 6 oni 1 NR... 
rotary press 50” eg oe daylight space, 
12’ long 

Maximum size of flat or corrugated reinforced 
plastics panel: 48” x 144” flat; 42” x 144* 
corrugated 

Width and thickness of finished laminate: up 
to 48” width, up to \” b ng plus various 
core materials up to 12” 

Type of fabrication done: ~ modular 
sandwich panels for architectural, transpor- 
tation, me socom applications 

Personnel: see p. 


Pitman Plastic Products, Inc., Pitman 


Types of molding done and kind of molds 
woods sprayed metal, plastic, wooden 
moias 

Types of resin and reinforcements used: epoxy 
and polyester resins; expanded plastics cores 

Types of tabrication done: all vos 

Pres. & Pur. Agt.—Emerich E. sch 

Vice Pres.—Violet M. Lesch 


Plastic Laminating Corp., Vauxhall 


Number of presses, platen area, and da yligh 
space ef ort — 2—24 x 26; 1-24 x 
1-36 x 48 ( mings; 2” daylight) 


ersonnel: see p. is 71 
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REINFORCED PLASTICS PROCESSORS 


Winner Mfg. Co., Inc., West Trenton 
Pr ee, Gee wee Mets of meids 





used, we : es molding; steel and alu- 
N = plates area and daylight 
space of eac 60” x 66" 


h resses 
to 12” x A, Seoughe t, Sore 

Size of flat laminate s made: 25%” 6”; 
36%” x 36%"; 33%” x 36%"; 33%” x Om 

Type of resins and reinforcements used: glass, 
vegetable fibers, and mineral fibers; poly- 
ester and epoxy resin 

Number and sizes of preformers: 1--48” 

toa, del | ceaggenee assembly, bonding, pierc- 


drilli machining 
eM. Scott 
Fm 28, L. 
ng Pres. wa wee VHoseowald Il 
. Agt. 


NEW YORK 


American Plastics Corp., New York 


Tyee, of molding done and kind of molds 
— orm and premixed molding by 

matc metal steel molds 

Types of resin and reinforcement used: poly- 
ester resin; glass, sisal, and asbestos fiber 
reinforcement 

Number and size of preformers: 3 

Number of presses, platen area, and daylight 
space of each press: 10—max. 40” x 76” 
max. daylight 84” 


Atlas Plastics, Inc., Buffalo 


Types of molding done and kind of molds 
used: vacuum bag, contact, matched die, 
breakaway cores 

Types of resin and reinforcement used: ly- 
ester, epoxy, and phenolic resins; fibrous 
glass roving, fibers, mat and fabric 

Number of presses, platen area, and daylight 
space of each press: 5—up to 100 ton, up 
to 36” x 48” platen area, up to 30” daylight 

Maximum size of flat or corrugated reinforced 

r “wr 5 _—- 56” hud A, 

abrication done: routing, shaping, 
"ering . 


Bo-Mer Mfg. Co., Inc., Auburn 


Types of molding done and kind of molds 
used; steel molds, compression 

Types of resin and reinforcement used: poly- 
ester resin; glass fabric and mat 

Number and size of preformers: hand only 

Number of presses, platen area, and daylight 
space of each press: 1—50 ton, 18” x 18” 
x 7”; 3—30 ton, 10” x 10” x 6” 

Personnel: see p. 1272 


Creative Molding Co., Brooklyn 


Types of molding done and kind of molds 
used: resin pulp molding 

T of resin and reinforcement used: vinyl 
atex, cellulose, and fibrous glass (luggage 
shells ) 

Number and size of preformers: up to 30” x 
40” x 20” 


Number of presses, platen area, and daylight 
space of each press: to 30” x 40” x 20” 

Pres.—Alex Friedman 

Sls. Mgr.—R. A. Pascoe 

Pur. Agt.—A. Figula 


Du Verre, Inc., Arcade 


Types of molding done and kinds of molds 
used: contact and vacuum bag molding on 
wood, metal, and plaster molds 

Types of resin and reinforcement used: poly- 
ester epoxy, and furfuryl alcohol resins; 
fibrous glass reinforcements 

Type of fabrication done: assembly of tubes 
and met, drilling and facing of flanges 

Sls. gr.—T. F. Killeen 

Pur. Agt.—Henry Hasbrouck 


Fairchild Plastics Branch, Feirchild En- 
gine & Airplane Corp., Copiague 


Types of molding done: vacuum bag, auto- 
clave, matched die, filament winding, and 
ee 

resses—maximum size 84” x 48” 
x ; 56” jovi ght, 250 tons with steam or elec- 
tric em ag 

Size flat laminate sheet: up to 48” x 84” 

Type of resins and reinforcements used: poly- 
ester, epoxy, diallyl phthalate, and showeiie 
mong wi lass fabrics, mats, woven rov- 

ings, fibers, microballoons, and re- 
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Type of fabrication: missile and aircraft struc- 
tural components, containers: pressure ves- 
sels, nose cones, and commercial type mold- 


gs 
Gen. Mgr.—John F. Horton, Jr. 
Pur. Agt.—Alfred Weinberg 
Cortracts Mgr.—John A. Macaulay 


Glasply Corp., Mount Vernon 


Types of molding done and kind of molds 
used: vacuum bag, hand layup, and press 
molding; (low pressure) tubing; wood, alum, 
plaster and steel mol 

Types of resin and reinforcement used: ly- 
ester, epoxy, silicone, phenolic resins; fibrous 
glass fabric, mat, roving, premix, prepreg 

Number of presses, platen area, an ae 
pe of each press: I1—1l x 4” 

ylight 

Type of fabrication done: routing, drilling, 
grinding, close tolerance machinin 

Specialize in: tubing, radomes, instrument 
cases, antenna masts 

Pres.-Sales Mgr.—Frank A. Lambert 

Sec.-Treas.—Ralph Dell’ Abate 

Pur. Agt.—Spirov David 


Jay Moulding Corp., Cohoes 


Types of molding done and kinds of molds 
used: compression molding; steel molds 
Types of resin and reinforcements used: poly- 
ester resins; fibrous glass, sisal and asbestos; 

premix molding compounds 
Number of presses, platen area, and daylight 
space of each vee 1—20” x 21”, daylight 
20”; 1-22” x 22%”, 1 eaytent 22”; 2-2 
x 30". di Gogtent 60”; 1-22” x 24”, ‘ aaylight 
to 
Personnel : a p. 1273 


Lunn Laminates, Inc., Huntington Sta- 
tion 


Types of molding done and kind of molds 
used: contact, vacuum bag, and press mold- 
ing; mandrel wrapping; polyester, epoxy, 
steel, and aluminum molds 

Types of resin and reinforcement used: poly- 
ester, and epo resins; fibrous glass, cotton, 
and synthetic fiber reinforcements 

Number and size of preformers: 1—36” 

Number of presses, platen area, and daylight 
space of each vr 1—44” x 21”, 
1-36” x 24”, 48 1-24" x 20”, 46”; 
1-43” x 28”, eat’ 1-49” x 55”, 80”; 
1—42” x 36”, 

Type of dhetaslon done: all types 

Pres.—James S. Lunn 

Exec. Vice Pres.—Harry T. Douglas 

Sls. Mgr.—James W. Sedore 

Pur. Agt.—Edward W. Kirchner 


Norton Laboratories, Inc., Subsidiary of 
Auburn Plastics, Inc., Lockport 


Types of molding done and kind of molds 
used: compression; hardened steel molds 
Types of resin and reinforcement used: cho apoed 
iecows glass; polyester premixed dry blends 
Personnel: see p. 1273 


Plasti-Skill Co., Long Island City 


Types of molding done and kind of molds 
used: hand layup 

Types of resin and reinforcement used: poly- 
ester and epoxy resins 

Number “ presses, platen area, and Sovite: 

ace of each press: 1-20” x 60”, 

daylight 

Pres., Sls. Mgr., Pur. Agt.—Nick George 


Riverside Plastics Corp., Hicksville 


Types of molding done and kind of molds 
used: press, vacuum bag, and diffusion 
molding; metal, wood, and plastic molds 

Types of resin and reinforcement used: ly- 
esters, phenolics, epoxies, silicones a 
brous glass roving, mat, Orlon, Dacron, and 
cotton duck 

Number and size of preformers: 1: 6’ x 2’ 

Number of presses, platen area, and daylight 
space of each press: 30; maximum platen 
area, 40” «x ; maximum daylight, 

Type of fabrication done: cutting, shaping, 
drilling, milling, grinding, trimming, etc. 


Russell Reinforced Plastics Corp., Lin- 
denhurst 


Types of molding done and kinds of molds 
used: airfoil and varying shapes in continu- 
ous woven reinforcement and molding com- 
pound, matched metal dies, vacuum bag and 
contact laminating 

Number of presses, platen area, and daylight 
> a of each press: 42 presses ranging in 
size to 4° x 9 platen erea, pressure 4 
to 1 ton, stroke to 48”, daylight to 12 






(For complete addresses, see Alphabetical Index, p. 1323) 


Size of flat laminate sheet made: up to 4’ x 10 
ype of resins and reinforcements used: 

ester, epoxy, silicone, and phenolic resins, 
glass. and synthetic fiber cloth and mat re- 
inforcements 

Type of fabrication: motehing, bonding, rivet- 
ing, and assembly of parts and hardware to 
produce finished products, e.g., doors, ra- 
domes, “hm containers 

Pres.—Alfred W. Russell 

— Vice Pres., Treas., Sls. Mgr.—Emest C, 
c 

Pur. 1 Se Schoepfer 


Scheid] Mfg. Co., Copiague 


Types of molding done and kind of molds 
used: vacuum bag and matched metal mold- 
ing, all types of molds 

Types of resin and reinforcement used: epoxy, 
polyester, silicones, DAP, phenolic; all types 
of reinforcements 

Number of presses, platen area, and daylight 
space of each press: 20— from 12” x 
30” x 36” platen; 12” to 30” daylight - 

Type of fabrication done: all types of fabri- 


ss 
.—, Scheidl 
ve res ms Reidy 
Sis. Mgr.—H. E. Fowler 


Pur, Agt.—M. Concannon 


Schori Process Corp., Long Island City 


Types of molding done and kind of molds 
used: contact and hand layup on wood, 
plaster, metal and reinforced plastic molds 

Types of resin and reinforcement used; poly- 
ester and epoxy resins; fibrous glass, cotton, 
Dynel and other reinforcements 

Maximum size of flat or corrugated reinforced 
plastics panel: 50” x 152”, up to %” thick 

Type of fabrication done; make equipment for 
chemical processing, tanks, ducts, exhaust 
systems, crocks, hoods, etc. 

Pres., Sls. Mgr.—Bernard Goldberg 

Vice Pres.—K. Carroad 

Pur. Agt., Treas., Plant Mgr.—Morton J. Gurdin 


Silicone Insulation, Inc., Bronx 


Types of molding done and kind of molds 
used: matched metal, vacuum bag, wet 
layup, autoclave molding 
ypes of resin and reinforcement used: poly- 
ester, silicone, epoxy, phenolic, melamine 

Number of presses, platen area, and daylight 
space of each press: 12—up to 48” 

Type of fabrication done: all machining 

Personnel: see p. 1273 


Teitelbaum, N., Sons, Inc., New York 


Number of presses, platen area, and daylight 
space of each press: 1—51% x 73 platen 
area—14” daylight space, 1—54 x 120 platen 
area—14” daylight space 

Personnel: see p. 1284 


Virginia Plak Co., New York 


Number of presses, platen area, and daylight 
space Mn each est 2: 20 x 24, 10 open- 
ings; 1: 25 x 10 openings; 1: 30 x 40, 
10 nings; i? 85 x 38, 10 openings 

Type of fabrication done: cutting, die cutting, 
punching, drilling, sanding, routing, polish- 
ing, and buffing 


Wittman, Lawrence, & Co., Copiague 


Types of molding done and kind of —_~ 
used: matched and vacuum bag molding 
lastic, steel, aluminum, plaster, wood, a 
and layups 

Types of resin and reinforcement used: po! 
ester and epoxy resins; fibrous glass clo’ 
mat, premix, and prepreg reinforcements 

Number of presses, platen area, and daylight 
space of each press: 10—up to 24 x 38, 
daylight to 4’ Z 

Ten of fabrication: routing, sawing, drilling, 
sand blast, bonding, and assembly 

Pres.—Lawrence Wittman 


OHIO 


Apex Reinforced Plastics Div., White 
Sewing Machine Corp., Cleveland 


Types of molding done and kind of molds 
used: matched metal molding; cen 
mold process; filament winding 

Types df came and reinforcement used: poly- 
ester and epoxy resins; glass reinforcement 

Number and size of preformers: 2-36" Bren- 
ner and 5—28” Turner preformers (all 
ovens) 

Number of presses, platen area, and daylight 
space of each pecan: 86” x 42” platen 
w/80” da light; —36” x 36” platen w/40” 
daylight; i4 - 42” platen w/80” daylight 

Personnel: see ~ 1284 








ee 








Argo Plastic Products Co., Cleveland 


Types of molding done and kind of molds 
used: hand layup . 

Types of resin @ reinforcement used: poly- 
ester and epoxy resin 

Personnel: see p. 1274 


Armored Plastics Co., Div. of Globe- 
Wernicke Industries, Inc., Toledo 


ypes of molding done and kind of molds 

ig fibrous glass mat and fibrous glass 
preformed parts in matched metal molds 

Types of resin and reinforcement used: poly- 
ester resins and glass fibers 

Number and size of preformers: 1-28"; 1— 

; 2-48” 

Number of presses, platen area, and daylight 
space of each press: 1—48” x 36” bed, 4’ 
stroke, 84” daylight; 2—60” x 42” bed, 4’ 
stroke, 84” daylight; 1—60” x 84” bed, 4’ 
stroke, 84” daylight 

Type of fabrication done: molding, blanking 
piercing, bonding, drilling, assembling, an 
painting 

Pres.—William D. Hahn 

Vice Pres.—Joseph F. Howard 

Sls, Mar., Plastic Div.—Robert S. Beverlin 

Pur. - ££ J. Todd 

Secy.—W. H. Patterson 

Chief Engineer—W. F. Krueger 


C.T.L. Div., Studebaker-Packard Corp., 
Cincinnati 

Types of molding done and kind of molds 
used: vacuum bag, augmented bag, matched 
tooling, compression, steel, wood, plastic, 
alum 

Types of resin and reinforcement used: phe- 
nolic, polyester and silicone (asbestos, glass, 
quartz, paper, nylon) 

Number of presses, platen area, and daylight 
space of each press: 4—24” x 16”, 30” day- 
light; 2—36” x 80”, 40” daylight; 1-50" 
x 50”, 56” daylight 

Personnel: see p. 1274 


Cincinnati Development & Mfg. Co., 
Cincinnati 


of molding done and kind of molds used: 
eteeadie pressure; matched metal molds 
'ypes of resin and reinforcement used: poly- 
ester resin; fibrous glass reinforcement 
Number of presses, platen area, and daylight 
space of each press: 1—30 ton; 1—50 ton; 
1—60 ton; 1—100 ton 
Maximum size of flat or corrugated reinforced 
plastics panel: 36” x 48” 
Type of fabrication done: stamping, shearing, 
ril 
Pres.— 


T 
T 


ling, milling, sawing, routing, and shaping 
W. H. Mooney 
Vice Pres., Sls. Mgr.—W 


M. Mooney 
Pur. Agt.—E. D. Mooney 


Cincinnati Milling Machine Co., The, 
Cimastra Div., Cincinnati 


Types of molding done and kind of molds 
used: matched metal molding using alumi- 
num, cast steel, and steel molds for preform 

premix molding 

Types of resin and reinforcement used: poly- 
ester resin; fibrous glass reinforcement 

of fabrication done: bonding, drilling, 
and punching 
nel: see p. 1274 


Columbus 
Columbus 


Types of molding done and kind of molds 
: matched metal 
Types of resin and reinforcement used epoxy 
ee Penvecter resins; fibrous glass reinforce- 
men 


Moulded Products Corp., 


Francis Industries, Pataskala 


Types of molding done and kinds of molds 
sed: compression, premix, wet layup; extru- 
sion of reinforced rods and tubes 

of resin and reinforcements used: epoxy 
Polyester, and alkyd resins; fibrous glass 


Toving 

Number of presses, platen area, and daylight 
Space of each press: 6 presses to 50 tons, 
special design 

Types of fabrication done: all types on rods 

Ss 

Specialize in: high strength electrical and chem- 
ical tubing of fibrous glass, roving and poly- 
ester and epoxy resins 

el: see p. 1274 


_—_ 
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General Electric Co., Laminated Prod- 
ucts Dept., Coshocton 


Types of molding done and kind of molds used: 
matched met “oo 

Types of resin and zeinforcement used: poly- 
ester resin with fibrous glass and discontin- 
uous fillers 

Maximum size of flat or corrugated reinforced 
plastics panel: 36%” x ay - 

Type of fabricating done: Cutting to size by 
sawing or shearin 

Personnel: see p. 1284 


*General Industries Co., The, Elyria 


Types of molding done and kind of molds used: 
compression and plunger transfer molding 
Types of resin and reinforcement used: poly- 
ester-reinforced premix; also compounds own 

premix material 
Number of presses, platen area, and daylight 
space of each press: 112—from 11” x x 
to 48” x 87”; from 13” to 90” daylight 
Personnel: See p. 1274 


Goodyear Aircraft Corp., Akron 


Types of molding done and kinds of molds 
used: vacuum my matched dies, autoclave, 
using plastic or metal dies 

Types of resin and reinforcement used: Poly- 
ester, epoxy, phenolic, and silicone resins; 
glass and synthetic fibers, mats, rovings, 
preforms 

Number and size of preformers: 1-28”, 1—72”, 
1—120” 


Number of presses, platen area, and daylight 
space of each press: 18 presses up to 179” 
x 95” platen; up to 144” daylight 

Size of flat laminate sheet made: 15’ x 23’ 

Type of fabrication done: Foam and honey- 
comb sandwich, void-free laminates, custom 
design and proprietary commercial laminates, 
filament winding 

Pres.—T. A. Knowles 

Vice Pres., Sales—R. W. Richardson 

Sls. Mgr.—M. B. Jobe 

Pur. Agt.—H. A. Delaney 


Heil Process Equipment Corp., Cleve- 
land 


Types of molding done and kind of molds 
used: and-layu 

Types of resin noe reinforcement used: Poly- 
esters & epoxies; fibrous glass 

Pres.—C. E. Heil 

Vice Pres. & Sls. Mgr.—E. W. Vereeke 

Pur. Agt.—M. P. Heil 


Molded Fiber Glass Body Co., Ashtabula 


Types of molding done and kind of molds 
used: Matched metal molding 

Types of resin and reinforcement used: Poly- 
ester resin; fibrous glass reinforcement 

Number and size of preformers: 2—120” dia. 
table; 1—150” dia. table; 3—100” dia. table; 
3—52” dia. table; 3—36” dia. table; 1—26” 
dia. table; 1—84” 4-station rotary machine; 
2—48” 4-station rotary machine; 1—36” 
4-station rotary machine 

Number of presses, platen area, and daylight 
space of each press: 1—84” x 144” x 80”; 
F906" x 96” x 80”; 1-60” x 100” x 80”; 
3- x { ; 

x 48” x 80”; 5-24” x 30” x 30”; 

8—20” x 30” x 30”; 1—96” x 120” x 120”; 

x 120” x 42” 

Specialize in: Transportation industry 

Pres.—R. S. Morrison 

Vice Pres., Mfg.—R. L. Wiese 

Vice Pres., Eng.—Morgan Martin 

Sls. Mger.—L. L. Palmer 

Prod. Mgr.—Dale Curtis 

Mgr., Pint 1—D. C. Searl 

Mgr., Pint 2—Dale Huey 

Mgr., Polyester Pint~James McDarment 


Molded Fiber Glass Co., Ashtabula 


Types of molding done and kind of molds 
used: Matched metal molding 
Types of resin and reinforcement used: Poly- 
ester resin; fibrous glass reinforcement 
Number and size of preformers: 1—48”" 4- 
station rotary; 2—84” dia. table; 1-36" 4- 
station rotory 
Number of presses, platen area, and daylight 
ace of each press: 2—61” x 50” x ; 
f 80”; 3-42” x 48” x 80"; 
f “ x 36” x 42”; 7-30” x 30” x 60"; 
2—24” x 30” x 30”; 1-20” x 20” x 30” 
Specialize in: All fields except transportation 
and materials handling 
Pres.—R. S. Morrison 
Vice Pres., Gen Mgr.—Chester Ward 
Sls. Megr.—Wallace easier 
Pint Mgr.—Kenneth Sippola 
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Molded Fiber Glass Sheet Co., Ashtabula 


Types of molding done and kind of molds 
used: Matched metal moldi 

Type of fabrication: Honeycom ls made 
Mt oe RP surfacings and parts from 


s 

Number of presses, platen area, and daylight 
space of each press: 1—60” x 100” x ro 
2—40” x 76” x 42”; 1—42” x 48” x 42”; 
1—56” x 144” x 42” 

Size of flat laminate sheet: Max. size 56” x 96” 

Pres.—Herbert Gordon 

Vice Pres.—R. S. Morrison 

Sls. Mgr.—Robert Gilbert 

Prod. Mgr.—Earle Stephenson 


Mold-Rite Plastics, Inc., Cambridge 


Types of molding done and kind of molds 
used: matched metal molds; compression, 
plunger, and transfer 

Types of resin and reinforcement used: Poly- 
ester resin; sisal and fibrous glass; cunpeunat 
own premix materials 

Personnel: See p. 1275 


Plastic Products Corp., Bedford Heights 


Types of molding done: matched metal die 
molding 

Types of resin and reinforcement used: poly- 
ester and fibrous glass 

Number and size of preformers: 4—36" and 
48” Brenner Shuttle; 54” Open Type Erie; 
54” automatic 

Number of presses, platen area of each: 8—25 
to 200 tons; platens from 25” x 25” to 72” 


_ a ae 
Pres.—S. B. Knig 


ht 
Vice Pres.—E. P. Schneider 
Sis. Mgr.—A. B. Robinson 
Dir. of Custom Sales—D. R. Butler 


Structural Fibers, Inc., Chardon 


Types of molding done and kind of mold used: 
nternal pressure, matched metal, and premix 

Types of resin and reinforcement used: Poly- 
ester and phenolic resin; glass and asbestos 
reinforcement 

Number and size of preformers: 30” Brenner 
Preformer, 36” open-type flocking machines 

Number of presses, platen area, and daylight 
space of each press: 7 presses; platen sizes 
from 36” x 42” to 52” x 76”; daylight from 

T My of 7 Eb d Seaml glass 
ype oi abrication one: amless = 
reinforced tanks from 3% to 30 gallon 

Vice Pres., Sls. Mgr.—Thomas Harris 

Pur. Agt.—H. C. Tolhurst 


*Structurlite Plastics Corp., Hebron 


Types of molding done and kind of molds used: 
glass reinf plastics: ( ‘orms, mat, 
premix); silicone; matched metal molds 
ypes of resin and reinforcement used: Poly- 
ester and silicone resins; glass roving and 


mat 

Number and size of preformers: 2—24” auto- 
matics; 2—30” automatics; 1—72” dia. turn- 
table; 2—30 dia. turntables 

Number of presses, platen area, and daylight 
space of each press: 16 presses, ranging from 
25 to 500 tons cap. with platen areas from 
s up to 6’ x 6’; daylight space from 24” to 
4” 


Types of fabrication done: punching, cement- 
ing, and assem 
Personnel: See p. 1275 


OKLAHOMA 


Fibercast Co., Sand Springs 


Types of molding done and kinds of molds 
used: Centrifugal casting of pipes; compres- 
sion molding of fittings 

T of resin reinforcements used: 
Braided glass sleeves and fibrous glass cloth; 
epoxy resin 

Number and size of preformers: 55 matched 
die sets 

Number of presses, platen area, and da t 
space of each press: 8-24" x 24” x 24 

Personnel: see p. 1284 


Plastic Engineering Co. of Tulsa, Tulsa 
Types of mslding dete and tind of exelds: want 
and layup 
Types of resin and reinforcement used: Poly- 
ester and “pony; fibrous glass 
Si. Mon D. |. Fitegerald 
Fes. Aan-iedin Weneer 
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OREGON 


Design Industries, Eugene 
‘Ew ‘press waiting done and kind of molds used: 


re presses 
ae = Fy soe and reinforcement used: Mat, 
bric; une and epoxy resins 
Number presses, platen area, and ety 
oh p> Xk 2 presses 49” x 150” 
- size of flat or pt reinforced 
1: 50” x 150” 
Type of fa a ation done: Fabrication of sand- 
wich panels 
Pres.—George R. Hermach 
Vice Pres. een Amold 
a i, Leroy Holme 
arjorie Zane 


PENNSYLVANIA 


*American Insulator Corp., New Free- 
dom 


bas of molding done and kind of molds used: 

tched metal molding and hand layup; 
single member aluminum and wood molds 

Types of resin and reinforcement used: Poly- 
ester and epoxy resins; fibrous glass, sisal, 
and asbestos reinforcement 

Number and size of preformers: 1—36"; 1—48” 
shuttle- type Brenner 


Mambo of presses, plete area, and Gavlighe 
ace 4, x ress: 1—40 ton, 48 x 
atom, daylight; 1—80 ton, 48 x 78 


platen, ie daylight; too ton, 48 x 48 
platen, 108” daylight 
ax. size of flat or corrugated reinforced plas- 
tics panel; 36” x 52” 
Type of fabrication done: Sawing, routing, 
rilling, grinding, riveted and bonded assem- 
blies, and silk screening 
Personnel: see p. 1276 


Atlantic Mfg. Co., Philadelphia 


T of molding done and kind of molds used: 
and laminating and vacuum bag molding; 

plaster, wood, and plastic molds 

Types of resin and reinforcement used: Epoxy 
and polyester resin; fibrous glass reinforce- 
ment (roving, mat, tape, cloth) 

Pres.—Benj. Small 

Vice Pres., Treas.—Samuel Shapiro 

Asst. Vice Pres.—Arthur M. Fels 


Chemical Coating & Engineering Co., 
Inc., Media 


Types of molding done and kind of molds used: 
vacuum 

T of resin and reinforcement used: epoxy, 
acron, fibrous glass 

Pres.—Karl Bennung, Jr. 

Sis. Mgr.—N. Cartmel 

Pur. Agt.—June Bennung 


Dama Plastics, Inc., Springfield 
Types of molding done and kind of molds used: 
oc 


»d mold with and without vacuum bag, 
aster and plastic molds, matched metal 
molds 

Types of resin and reinforcement used: Epoxy, 
cava, phenolic, PVC, and silicone resin; 
brous glass, sisal, burlap, honeycomb, and 
foam reinforcement 
Number of presses, platen area, and daylight 
space of each press: 1—2’ x 6’ x 58” day- 
light; 1-1’ x 4 x 48” daylight 
Personnel: see p. 1276 


Fiberglass Boat Co., Somerset 


be om of molding done and kind of molds used: 

nd layup 

Types of resin and reinforcement used: Poly- 
ester resin, fibrous glass mat, cloth and 
roving 

Type of fabrication done: large hand layups; 
rats 
Pres.—Edward A. Specht 


Hays Mfg. Co., Erie 


Types of molding done and kind of molds used: 
compression (flat sheet), premix 

Types of resin and reinforcement used: resins, 
polyesters, epoxy glass rovings, cloth & mat 

Maximum size of flat or corrugated reinforced 
poarties i I 48” 96” 

Pres.— Forster 

Vice a. ck D. Clemens 

Sis. Mgr.— H. Clemens 
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McClarin Plastics, Hanover 


Types of molding done and kind of molds used: 
and lay-up; reinforced plastics molds 
ypes of resin and reinforcement used: Poly- 
esters and epoxies; fibrous glass cloth, roving 
and a 
Pres., Pur. —C. G. McClarin 
Vice Pres., $e Mer.—R. G. Meckley 


Molded Fiber Glass Tray Co., Linesville 


Types of molding done and kind of molds used: 
pe metal in bydraulic presses, 2000 psi 


Tyee of resin and reinforcement used: Poly- 
ester resins; fibrous glass 
Number and size of preformers: 2—36”" dia. 
flocking type complete with gas fired oven 
Number of presses, platen area, and daylight 
daylight of Far press: 10—32” x Hag 0” 
“Soa —20” x 20”, 20” 5 — 
x is" daylight; 1—40” x 54”, 60” day- 
igh 


Type ‘of fabrication done: Drilling, punching, 
assem Wy 

Pres.—A. . Levenhagen 

Vice Pres., Sis. Mgr.—J. W. Moore 

Pur. Agt.—B. V. Woods 


*Perry Plastics, Inc., Erie 


Types of molding done and kind of molds used: 
Matched metal molds 

Types of resin and reinforcement used: Epoxy- 
polyester, sisal & glass 

Number and size of preformers: Continuous 
compounding of pre-mix 

Number of presses, platen area, and daylight 
space of each press: 14 from 24” x 24” to 
48” x 48” 

Maximum size of oP or corrugate d reinforced 
plastics panel 3’ x max. 

of Cicedinn a. Complete facilities 

or finishing 

Personnel: see p. 1276 


*Raybestos-Manhattan, Inc., Reinforced 
Plastics Dept., Manheim 


Types of molding done and kind of molds used: 
ompression, bag, and transfer molding; 
metal molds 

Types of resin and reinforcement used: High 
temperature resins of any type; long fiber 
asbestos reinforcements 

Maximum size of flat or corrugated reinforced 
en panel: Flat, 30” x 72” and 40” x 


Sealview Plastics, Inc., West Consho- 
hocken 


Types of molding done and kind of molds used: 
atched mold press, contact-vacuum on 
plastic molds 
Types of resin and reinforcement used: Poly- 
ester and isopthallic resin; fibrous glass, 
sisal, paper, jute reinforcement 
Number and size of preformers: 1—48” 


Number of presses, platen area, and daylight 
space of each vee 2—42” x 42”, 52” day- 
light, 1—24” 28”, 52” daylight, 1-30" x 


$38”, 42” daylight, 1—24” x 24”, 18” daylight 
Type of fabrication done: Bonding, drilling, 
grinding 
Personnel: see p. 1277 


Specht Plastics, Inc., Somerset 
woe of molding done and kind of molds used: 


»w-pressure laminated sheet using matched 
metal dies; fibrous glass preform and pre- 
mix matched metal dies 

Types of resin and reinforcement used: Poly- 
ester, silicone, epoxy resins; fibrous glass 
roving and mat 

Number and size of preformers: 2—36"; 1—48”; 

Number of presses, platen gn. and daylight 
space of each press: 1—36” x 60”, 84” day- 
light, 100 ton; 1—48” x 72", 84” daylight, 
150 ton, 2-24” x 24”, 36” “daylight, 50 ton 

Maximum size of flat or corrugated reinforced 
plastics panel: 24” x 24”; 24” x 

Type of fabrication done: Punching, cement- 
ing, shearing, and assembly 

Pres.—Edward A. Specht 


Squires Plastics, Inc., Verona 


Types of molding done: Compression and 
transfer molding with steel molds 

Types of resin and reinforcement used: Fiber 
glass with phenolic, polyester, and silicone 
resins 


Personnel: See p. 1277 


Strick Plastics, Perkasie 


Types of molding done and kinds of molds 
used: s molding 

Size of flat laminate sheet made: 4’ x 8’ 

Gen. Mgr.—H. Weinstein 


1294 (For complete addresses, see Alphabetical Index, p. 1323) 





Ultra Plastics, Inc., Philadelphia 


Types of molding done and kind of molds used: 
m+ aa molding; wood, steel, and aluminum 

moids 

Number and “Kk of preformers: 6—24” x 36”; 
several 48” 72” 

Maximum size “ed flat or corrugated reinforced 

mt er % penels 72” F. 72” gorregeted 

ype o rication done: Forming, routing, 
shaping, and onus 

Vice Pres Sis) Mer Donald J. MacDonald 
ice Pres., Sis gr.—Dona . Mae 

Pur. Agt.—Ralph Owens 


United Laminations, Inc., Mayfield 


Number of presses, platen area, and da 
space of each press: 1: Platen area, x 
36”; 1: Platen area, 54” x =. 
openings 1: platen area, 36” x 74”, 
openin 

Deuenacl: See p. 1286 


RHODE ISLAND 
American Boatbuilding Corp., East 


Greenwich 


Types of molding done and kind of molds used: 
and layup 

Types of resin and reinforcement used: Poly. 
ester resin; fibrous glass reinforcement 

Does continuous laminating 

Width and thickness of finished laminate; 
40’ x 12’ x 2%” 

Pres.—Ross A. Lasky 

Vice Pres., Sls. Mger.—Breckenridge Marshall 

Pur. Agt.—Jesse Law 


TENNESSEE 


National Plastics, Inc., Knoxville 


Types of molding done and kind of molds used; 

"Pate hed steel molds 
Types of resin reinforcement used: Sisal alkvd 
a and phenolic soaing fibrous y ~ a 

o. of presses, platen area, and daylight 

of eid press: 2 presses, L to R 24”, ax 

B 24”, daylight 24”; 2 presen. L to R 

F to B 25”, daylight 36”; 

31”, F to B 25”, daylight 47 
Personnel: See p. 1277 


presses, L to 8 


Plastic Industries, Inc., Athens 


Types of molding done and kinds of molds 
used: Vacuum bag with wooden molds and 
aluminum molds 

Types of fabrication done: Routing, shaping, 
drilling, heat forming, turning 

Personnel: See p. 1277 


TEXAS 


Lamco, Inc., Lampasas 


Types of molding done and kind of molds used: 
acuum bag and hand layup 
Types of resin and reinforcement used: Poly- 
ester resin; fibrous glass reinforcement 
Number of presses, platen area, and daylight 
space of each press: 1—50 ton 
Personnel: See p. 1277 


Lone Star Boat Co., Grand Prairie 


Types of molding done and kind of molds used: | 


n hand layup in fibrous glass reinforced 
molds 
Types of resin and reinforcement used: Poly- 
ester resin with fibrous glass reinforcement 
¥ of fabrication done: Small or large 
— layups; boats 
Pres.—D. O. Tomlin 
Sls. Mgr.—Roy Hughes 
Pur. Agt.—George Yoes 


Lone Star Plastics Co., Inc., Fort Worth 


Types of mating done and kind of molds used: 
digh and low pressure matched die molding, 
bag molding, and contact layup; all types 
of molds used 

Types of resin and reinforcement used: Poly- 
ester, epoxy, silicone, and silastic resins; 
fibrous glass’ reinforcements 

Number of presses, platen omen. and dayli 
space of each press: 1—30” x 48” x, 1 
1—12” x 18” x 18”; 1—40” x 60” x 14” me 
12” x 15” x 18”; 1-24” x 24” x 20° 

Maximum size of flat or corrugated rei 
plastics panel: 48” x 

Type of fabrication pa. all types necessary 

Personnel: See p. 127 
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Texstar Plastics, A Div. of The Texstar 
Corp., Fort Worth 


of molding done and kind of molds used: 
d layu ; 
of fabrication done: Routing, shaping, 
rilling, sawing, stamping, bonding, etc. 
4° * r.—W. IL. Spitler, Jr. 
Sis rhe —Wm. K. McConnell, Jr. 
Gen. Si Mer S. Long 


Whitehouse Plastics Corp., Fort Worth 


of molding done and kind of molds used: 
n mold Sand layup in a_ reinforced 
fibrous glass mold or metal mold 
of resin and reinforcement used: Poly- 
ester with fibrous glass reinforcement 
Maximum size of flat or corrugated reinforced 
plastics panel: 26” x 12” 
Pres.—Ben Whitehouse, Jr. 
Vice Pres., Engineer—Charles Wheeler 
Sls. Mer.— oe Creighton 
Pur. Agt.—L. W. Tatum 


VERMONT 


Newport Plastics Corp., Newport 


T. of molding done and kind of molds used: 
-pressure and high-pressure molding with 
special mold 
Types of resin and reinforcement used: Poly- 
ester and epoxy resin; fibrous glass rein- 
forcement 
Number of presses, plates, area, and daylight 
space of each pe 5 special presses up 
Pp 


to 36” x 36” platen, aylight; Spraying 
equipment 
Hag R. Audet 


. A Paul Beaudry 
fe, Ag —Lioyd Douglas 


VIRGINIA 


en Moulded Products Corp., Bris- 
to 


Types of molding done and kind of molds 
+ vacuum bag; autoclave on metal 

molds; matched metal molding compounds; 
open ‘layups for room temperature or oven 
cure; convolute winding, filament winding 

Types of resin and reindoovegneut used: Poly- 
ester, epoxy, phenolic resins; fibrous glass 
fall forms), asbestos, paper, ‘and sisal rein- 

ents 

Number and size of preformers: 1—36"; 1-72” 

Number of presses, platen area, and ‘daylight 
space of each press: 1-72” x 72” x 48” (80 
ton); 3-30” x 48” x 72” (125 ton); 2—30” 
x 24” x 18” (100 ton); 1—60” x 60” x 36” 
(1500 ton) 

Does continuous Jaminating 

Types of fabrication done: All standard ma- 
chine operations, plus some specialties 

Pres.—T. McKoy, Jr. 

Vice Pres.—C. L. Meteer 

Sis. Mgr.—Robert H. Paschall 

Pur. Agt.—T. H. Morrell 


WASHINGTON 


A & B Plastics, Div. of Plastic Supply 
Corp., Seattle 


Types of resin and reinforcement used: Poly- 
ester; fibrous glass cloth, and mat 

Number and size of preformers: 6—small 

Maximum size of flat or corrugated reinforced 
plastics panel: 48” x 12’ h lay-up method 
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Everlite Corp., Seattle 


Flat and comgonel, pre -glass panels: 
max. size, 42” x 

Does continuous cates 

Specialize in: Prefinished building products; 
skylights; custom products 


Pacific Plastics Co., Seattle 


Tye, of mony | done and kind of molds 

sed: vacuum bag mold with plaster man- 

drels 

Types of resin and reinforcement used: Poly- 
esters, epoxies; glass cloth reinforcement 

Number of presses, platen area, and daylight 

space ¢ each press: 2—48” x 96”, 4' day- 


ey 1—36” x 36”, 2’ daylight: "1-36" x 
* daylight 

Type, of fabrication done: routing, shaping, 
rillin: nf. sawing 

Personn: See p. 1284 


Rainier Plywood Co., Tacoma 


Max. size laminate sheet: 48” x 96” 

Specialize in: Phenolic sheet; phenolic over- 
layed plywood 

Personnel: See p. 1286 


WISCONSIN 


Lapcor Plastics, Inc., Manitowoc 


Types of molding done and kinds of molds 
used: Matched metal 

Types of resin and reinforcement used: Poly- 
ester, epoxy 

Number of presses, platen area, and forts ht 
space of each press: 3 presses, 30” 8” 
platen, up to ba 


daylight 
Personnel: See p. 1278 


Lewis, G. B., Co., Watertown 


Types of molding done and kind of molds 
used: Matched metal dies of Meehanite, and 
tool steel; custom molding of preform and 
premixed parts; also roduce reinforced 
polyester rod and tube, 4” to 1%” diameter, 
any length 

Types of resin and reinforcement used: Poly- 
ester and epoxy resin; glass and other 
synthetic fibers reinforcement 

Number and size preformers: 9 

Number of presses, platen area, and daylight 
space of each press: 13 from 75 ton to 

ton, u ie)” 66” 


(front to back) x 96” (right 
» 66” 


platen area, 108” daylight, 
str 
galbeeeals See p. 1278 


Masterglas Div., Gisholt Machine Co., 
Madison 

Types of molding done and kind of molds 
used: Compression molding of preforms (and 
some premix) with chrome-plated steel 
molds; hand lay-up with matched epoxy 
molds 

Types of resin and reinforcement used: Poly- 
ester resin; fibrous glass reinforcement 

Number and size of preformers: 2—30” rot 
type; 1—36” single a automatic; 1—2 
single station automatic; 1—36” open — 

Number of presses, platen area, hs daylight 
space of each press: 10—Compression presses, 


REINFORCED PLASTICS PROCESSORS 


50 to 200 ton ca ty; platen size approx- 
imately FoR cn ee ee SS. 


facilities 
necessary 
facilities 


1 
"Eo of fabrication done: Foun 
r alloy cast iron molds i 
a pooe fe modern machine shop 
P- 


Portz Plastics & Fibre Co., Milwaukee 
ypes done and of molds 
used: hand layup; wood and metal molds 
ypes of resin an nforcement - 
ester resin; fibrous glass re 

Pres., . Agt.—Chas. A. Portz 


Sls. Mgr. R. T. C 


WYOMING 


Western Specialty Mfg. Corp., Cheyenne 


ee, a malting, ~~ and kind of —_ 

used: ha ayup; yester or 

reinforced im contact pressure we, and 
compression mol 

Types of resin and reinforcement used: poly- 
ester and epoxy resins with fibrous glass 
reinforcement 

N of , platen area, and daylight 
ene of each mee: 1—30 ton, 30 «x 
platens, 18” pavlight 

Type of — one: molding, machining, 
and assem 

Personnel: see + 1279. 





ENGLAND 


National Plastics, Ltd. (British Moulded 
Plastics, Ltd.), London 


Types of molding done and kind of molds 
: matched metal molding 
Number and size of preformers: Sp 
2—Turner Atherton 
Homies of presses, platen area, davligns 
ace of each press: 2—4° x " yin 
aylight; 2—30" x 24” platen, 3 ae riight 
Personnel: see p. 1279. 


NORWAY 


Aksjeselskapet Ancas, Arendal 


Types of molding done and kind of molds 

used: low-pressure matched die molding, 

bag and vacuum (Marco) molding, contact 
layup; all type mo 


Types of resin and reinforcement used: poly- 
ester and epoxy resin; glass cloth, mat, and 
roving reinforcement 

Type of i 
and Rs ax. * articles 

Pres.— N. Christensen 

Vice hes gr 

Gen. Mgr. ie Oy . Lunder 

Sis. Mgr.—H. Vold 





WEST GERMANY 


AhIlmann & Co., Andernach am Rhein 


Types of molding done and kind of molds 
used: polyester-glass sheets, corrugated, flat 


and p 














THERMOPLASTIC SHEET FORMERS 





CALIFORNIA 


Blackman Plastics, Inc., Escondido 


Number of sheet forming machines: 12 
of machine: 6—vacuum; 6—press 
.—Horace Blackman 

— Pres.—Camille Castaing 
Mer. Toy Div.—George Beck 
Chiet g.—Jack Bissell 


*Calresin Co., Div. of Knudsen Cream- 
ery, Los Angeles 
Number of sheet forming machines: 1 





in: 
" Personnel: see Pp. 1261 


*Chemtron Fiber Glass Co., El Monte 


Number of sheet forming machines: 4 
Type of Vv » ete. 
Specialize: wauseal” items 

Personnel: see p. 1287 





*Engineering Plastics Co., Pasadena 


Number of sheet forming machines: 10 
ype of machine: vacuum, pressure, slip, 
snap back, wrap around 
Specialize in: deep draws, precision parts, 
intiadiog meta! assembly 
Mgr.—W. wenneth Peasley 
Pur. "Ag pe Gilbe 
Chief Eng.—Marvin Tavior 


Fortin Plastics, Inc., Van Nuys 


Personnel: see p. 1261 


*General Plastics Corp., Santa Monica 


Number of sheet forming machines: 15 

ype of machines: air and hydraulic; hy- 
draulic up to 72” x 40” 

Specialize in: materials handling and pack- 
aging boxes and trays; industrial custom 
forming 


Pres.—Norman Lai 
Vice Pres., Sls Merl TP aul Weigl 
Pur. Agt.—R. w. Trumpler 


*Hollywood Plastics, Inc., Los Angeles 


Number of sheet forming machines: 18 
Type of machine: pressure and slip 
Specialize in: materials handling Some 
es.—Fred Nascher 

Vice Pres., Sales—Andy Spieg! 

Vice Pres.—Alice ._— - 

Pur. Agt.—Sam R. 

Company Bieiuser—-Seest Friedman 


*Marion General Plastics Co., Sub. of 
General Plastics Corp., Long Beach 


Number of sheet forming machines: 2 
Specialize in: sheet extrusion and fabricat- 
ing of acrylic, styrene copolymer, and 
butyrate rigid sheet 
Personnel: see p. 1262 


Plastic Model Engineering, Van Nuys 


Number of sheet forming machines: 1 
Type of machines: 18” x 18” drape-vacuum 
forming 
Specialize in: samples 
Personnel: see p. 1262 


Ray Products Co., Inc., Alhambra 


Number of sheet forming machines: 2 

Type of machine: 1-20 x 50; 1-18 x 18 
with plug assist 

Specialize in: custom forming and fabrica- 
tion of thermoplastics 


*°Sierra Electric Corp., Gardena 


Number of sheet forming machines: 2 
Type of machine: pressure, vacuum 
Specialize im: forming polyester, acrylic, 
polystyrene sheets 
Personnel: see p. 1262 


® Operates own tool room 
% Indicates Advertiser 
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*°Swedlow, Inc., Los Angeles 


Specialize in: saad fabric stretched 
acrylic. forming = fabricating 
Jeuenadl: ses 


Urrite Plastics Fabricators, Pico Rivera 


Specialize in: custom forming to users’ speci- 
fications 
Personnel: see p. 1285 


Westech Engineering, Santa Clara 


COLORADO 


*Denver Plastics, Inc., Golden 


Number of sheet forming machines: 3 

Type of machine: automatic vacuum form; 
slip forming, plug and ring 

Specialize in: trays, tote boxes, instrument 
panels, and custom forming 

* Personnel: see p. 1262 


*Pikes Peak Plastics, Inc., Colorado 
Springs 
Number of sheet forming machines: 11 
Type of machine: plug and ring forming; 
vacuum forming 
Personnel: see p. 1262 


*Sawaya Mfg. Co., Inc., Trinidad 


Number of sheet forming 5 ay 4 
Type of machine: 1—12 12, 1—twin 24 
x 30, 1—Roll 28 x 32, 1—48 x 96 
Personnel: see p. 1262 


*Seder Plastic Corp., Ft. Collins 


Number of sheet forming machines: 1 
of machine: vacuum 
ersonnel: see p. 1262 


CONNECTICUT 
*Sealy Plastics Corp., Rockville 


Number of sheet forrhing machines: 3 
ype of machine: combination of vacuum, 
pressure, etc. 
Specialize in: high-impact materials, e.g., 
ABS sheet, up to Me thick 
Pop. Sls. Mgr., Pur. Agt.—Seymour E. 
itt 


vi 
Vice Pres.—Edith H. Lavitt 


*Valley-National Corp., The, Milldale 


Number of sheet forming machines: 8 
Type of machine: vacuum, pressure, air slip, 
. gg one . Pe » 
pecialize im: packa ispla ousings, 
covers, trays, bu Sak: and blisters 

Pres.—H. R. Sterrett 

Vice Pres.—W. J. B. Johnson 

Sls. Mgr.—John Reese 

Pur. Agt.—W. D. Ferguson 


FLORIDA 


*Modern Plastics, Miami 


Number of sheet forming machines: 2 

Type of machine: pressure, vacuum, hy- 
draulic ram 

Specialize in: heavy sheet ABS acrylic, 
tote panne, and aircraft parts 


Gen. oe: $is. Mgr.—Geo. H. Light 
Dir. Raginooreae R. E. Ford 
Pur. Agt. Duffield 


*Southern Plastic Products Co., Riviera 
Beach 


Number of sheet forming machines: 2 
Type of machine: vacuum, pressure, and 


rape 
Specialize in: D geo components (formed 
blisters; ackages; formed pads; 
and point-of- ~sales ) 
Personnel: see p. 12 


(For complete addresses, see Alphabetical Index, p. 1323) 





GEORGIA 
*Gladwin Plastics, Inc., Atlanta 


Number of sheet forming machines: 7 
Type of machine: 4—plug and ring; $— 
vacuum, drape, plug and ring 
Specialize in: lighting fixtures, signs, tele- 

phone booths, display cases 
Pres.—C. A. Evans 
Vice Pres., Sales Mgr.—Ralph F. Chambers 
Pur. Agt.—H. F. Loring 


*Plastic Fabricants, Div. of The Wood- 
man Co., Inc., Decatur 


Number of sheet forming machines: 2 
Type Sf machine: pressure and vacuum 
Specialize in: vacuum forming, pressure 
forming, custom work 
Personnel: see p. 1289 


ILLINOIS 
*Arrem Plastics, Inc., Chicago 


Number of sheet forming machines: 9 
Type of machine: all techniques for deep 
drawing 
Specialize in: deep drawing acrylic and 
copolymer sheet 
Pres., Pur. Agt.—R. U. Muhlethaler 
Vice Pres., Sls. Mgr.—H. J. Dibblee 


*Bacon & Weber, Chicago 


Number of sheet forming machines: 1 
Type of machine: plug. vacuum, pressure 
comb.; 42” x 42” 
Personnel: see p. 1289 “ 


"Bishop, Robert B., Inc., Chicago 


Number of sheet forming machines: 14 
Type of machine: sheet capacity 54” x 96" 
Specialize in: custom fabrication, reprinted 
displays, packaging blisters cal one 
forming 
Pres., Sls. Mgr.—Robert B. Bishop 
Vice Pres.—Glenn A. Bishop 
Pur. Agt.—O. R. Turley 


**°Carroll, J. B., Co., Chicago 


Number of sheet forming machines: 3 
Type of machine: special machine, own 
design 
Specialize in: signs, Ss lays, industrial parts 
Personnel: see p. 283 


“Consolidated Plastics & Mfg. Co, 
Chicago 


Number of sheet forming machines: 2 
Type of machine: vacuum forming 


*Continental Plastic Corp., Chicago 


Type of machine: pressure 
Specialize in: custom work 
Personnel: see p. 1264 


*Gits, J. A., Plastic Corp., Roselle 


Number of sheet forming machines: 6 
T of machine: pressure 
ersonnel: see p. 4 


*I-V Die Mold Co., Peoria 


Number of sheet forming machines: 3 

Type of machine: drape and/or air . 

Specialize in: industrial components, 
ing aids, photo equipment 


*Multiplastics, Addison 


Number of sheet forming machines: 2 
ype of machine: vacuum 
Specialize in: three dimensional signs and 


figures 
Personnel: see p. 1289 
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*Plastofilm, Inc., Wheaton 


Number of sheet forming machines: 9 
ype of machine: pressure, vacuum, and 
matched, he oy automatic 
in: packaging and packaging com- 
a Wiss 
Vice Pres.—Vera Wiss 


Sis. Mgr.—Leonard Seeley 
Pur. Agt.—Max Benaroyo 


*Stensgaard, W. L., & Associates, Inc., 
Chicago 


Number of sheet forming machines: 2 
Type of machine: vacuum forming 


*#*United States Rubber Co., Royalite 
Div., Chicago 
Number of sheet forming machines: 80 
Specialize in: volume custom forming 
Pres.—J. W. McGovern 


Vice Pres.—C. W. Pennington 
Sis. Mgr.—H. B. Wright 


Waltco Products, Inc., Chicago 


Specialize in: vacuum forming 
Pres., Sls. Mgr.—Sidney J. Klein 
Vice Pres., Pur. Agt.—-Edw. Vandris 


*Wessel, Stanley, & Co., Chicago 


Number of sheet forming machines: 8 
Type of machine: specia 
Specialize in: point-of-sale displays 
Pres.—Stanley L. Wessel 
Vice Pres.—William J. Higgins 


INDIANA 
*Borkland Laboratories, Marion 


Number of a forming machines: 10 
Type of machine: pa vacuum; air 
slip; mechanical forming fusion 
lize in: industrial; lighting; toys; pack- 
aging; tubes; tubs; barrels; boxes; build- 
ing materials; tote boxes; trays 


*®*General Plastics Corp., Marion 


Number of sheet forming machines: 10 

Types of machine: all types 

Specialize in: sheet extrusion and fabricat- 
ing of acrylic, styrene copolymer, and 
butyrate rigid sheet 
wsonnel: see p. 1266 


Kent Plastics Corp., Evansville 


et of sheet forming machines: 6 
Type of machine: vacuum forming 
Specialize in: refrigerator inner doors, high 
ay ackaging 
# Morehouse 
View Pris. —L. H. Haase 
Sis. Mgr.—J. N. Ruthenburg 
Pur. Agt.—Curt Lutz 


*Plast-Ad Mfg. Co., South Bend 


Type of machine: 4—air pressure; 1—vacuum 


forming; 1—hydraulic 
Specialize in: forming plastic letters, signs, 
displays, etc. 
Pres., Sls. Mgr.—Peter A. Gadomski 


Vice’ Pres., Pur. Agt.—C. M. Gadomski 
gr.—William Ramein 


Sherwood Moulded Plastics, Inc., Con- 
nersville 


Number of sheet forming machines: 1 
of machine: vacuum 
ersonnel: see p. 1266 


IOWA 
Famham Associates, Des Moines 


Number of sheet forming machines: 2 
Type of machine: vacuum 
lalize in: package components (formed 
blisters, skin packages and trays) 
Pres., Sls. Mgr.—Stanley E. Farnham 
Vice Pres., Pur. Agt.—Verne Disney 


Timely Products Co., Des Moines 


_ 


* Operates own tool room 
& Indicates Advertiser 





KANSAS 


*Plastic Fabricating Co., Inc., Wichita 


Number of sheet forming machines: 1 
Type of machine: 30 x 36 automatic vacuum 
‘ormer 
Specialize in: Boltaron, Royalite, acrylic sheet 
Personnel: see p. 1290 


LOUISIANA 


*Plastic Suppliers and Manufacturers, 
Baton Rouge 


Number of sheet forming machines: $ 
Type of machine: pressure, vacuum 
es., Sls. Mgr.—L. H. Hyland 
Vice Pres.—E. Labasse 
Pur. Agt.—J. L. Hyland 


MARYLAND 
*Artmor Plastics Corp., Cumberland 


Number of sheet forming machines: 5 
Type of machine: pressure, air slip, vacuum, 
etc. 
Specialize in: 


textile mill parts, electrical 
insulations, 


industrial components, etc. 


*Falge Engineering Corp., Bethesda 


Number of sheet forming machines: 10 
Type of machine: Pressure, air, mechanical, 
hydraulic 
Specialize in: packaging and insulation, forms 
for electric and electronic industries 


*Fawn Plastics Co., Inc., Timonium 


Number of sheet forming machines: 3 
Type of machine: l—air slip; 2—pressure 
ersonnel: see p. 1266 


*Milmar Plastics, Inc., Hagerstown 


Number of sheet forming machines: $ 

Type of machine: pressure 

Specialize in: models and pilot runs 
Personnel: see p. 1266 


*Wama Co., The, Baltimore 


Number of sheet forming machines: 1 

Type of machine: pressure 

Specialize in acrylic forming 
Personnel: see p. 1266 


MASSACHUSETTS 
Anawan Plastics & Machine Corp., Fall 


River 


Number of sheet forming machines: 4 
Type of machine: air slip; plug and ring- 
type; pressure; vacuum 
Specialize in: custom thermoforming for 
industrial applications and proprietary 
bowling alley equipment 
Pres., Treas.—Hugh Neville, Jr. 


*Crook, William A., Co., Inc., Water- 
town 


Number of sheet forming machines: 7 
res.—William A. Crook 
Sls. Mger.—Chester A. Parkhurst 
Pur. Agt.—Edwin A. Murphy 


*Duplicon Co., Inc., Westboro 


Number of sheet forming machines: 10 

Type of machines: pressure; vacuum; vac- 
uum snap back, and pressure combina- 
tions; semi-automatic 

Specialize in: industrial housings; 
handling trays; ce 
and protective covers 


materials 


Y > 





*Gregstrom Corp., Cambridge 


Number of sheet fooming machines: 10 
Type of machine: S~-Sregm l—pressure; 1— 
air slip; 6—ring and plug 
Specialize in: Industrial ap lications 
Pres., Gen. Mgr.—Louis Di Donato 
Treas.-E. E. Rugg 
Pur. Agt.—Albert Si Donato 


*Mercury Plastics Corp., Chicopee 


Number of sheet forming machines: 14 
ype of machine: pressure, air slip, vacuum 
Specialize in: tote trays, protective covers, 
machine covers, and cases 
Pres., Sls. Mgr.—Lawrence W. Leonard 
Pur. Agt.—Veronica V. Leonard 


THERMOPLASTIC SHEET FORMERS 


*Monkley Corp., Worcester 
— Folding Box, Inc., Chicopee 


of machine: 
Seeinliee in: point-of-sale dis 


ay packag- 
. decora’ a » rmo-formed 
we % 
sani ages» D. "B.. Shinger 
ice Pres. . est 
&. iy “Cty oreia 
Roger Connor 


*Plastronic Engineering Co., Marlbor- 
ough 


Number of sheet forming machines: 1 
T of machine 


ersonnel: see > 1987 an 


Rome Plastic Specialties, Inc., Worcester 


Number of sheet forming machines: 2 
S$ in: acetate meeps 
Pres.—Harold D. Rom 
Treas., Pur. Agt.—Richard Rome 


Sharpe Plastics, Inc., Sudbury 


*Wasco Products, Inc., Cambridge 


Boubes of sheet forming machines: 40 
Type of machine: plug and ring, and vac- 
uum 
Personnel: see p. 1290 


MICHIGAN 


Acme Laminating & Plastics Co., Inc., 
Detroit 


Type of ay es Yael x 50”, 3—special 
units 24” x 


Spociatep in: oe parts, arm rest, 
crash = vecusn formed signs 
Personne’ 


*Ameriplastic Co., Inc., The, dap! 
Number of sheet forming machines: 
Type of machine: 4’ x 8-10” ‘5... 4 

x 8’—32" draw air presses; 1—vacuum 
former 30” x 36” semi-automatic 

Specialize in: acrylic air presses; miscella- 

neous vacuum formers 
Personnel: see p. 1291 


**Cadillac Plastic & Chemical Co., 
Detroit 
| emg of = mele - machines: 12 
Rn mg 

*Capitol Plastics Co., Lansing 


Darling, L. A., Co., Plastic Div., Cold- 
water 


*Fabri-Kal Corp., Kalamazoo 


egg | of * Ben iguaing ponshgees 7 
ype ine: 4 air cylinder ram " 
1 pressure forming, 2 roll feedplug as 
sist or vacuum — automatics 
Specialize in: pack 
Pres.—R. 


Pur. Agt.—M. A. 
°General Machine Works, 
Walled Lake 


Nenbes, of sheet forming machines: 2 
Type of machine: pressure and air slip 


& Tool 


*Imperial Industries, Inc., Wayne 


Type of machine: vacuum forming, plug 
. Le ring, ose gl = ge 
pecialize in: acry high inpoct 

rene, ABS copol ers, rigid vole. 


polyolefins and cellulosics 


and Pur, Agt.—W. G. Lewellen, Jr. 
Vice- Mee Charlee O. Betz 
Sis. —R. W. Struthers 


*Klise Mfg. Co., Grand Rapids 


Number of sheet panne machines: 4 
Type of machine: press air, vacuum 
Specialize in: materials hander he 
tions, acrylic dome skylights, industrial 
components 
Pres., Sls. Mgr.—James C. Veen, Jr. 
Vice Pres., Pur. Agt.—John P Veen 
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Plasticles Corp., rest 


Type of machine: 
a Pe 


Bies (to 728 
x 72”) 


ep oe oo» pee meat 
Bentet @ tam fomuing meckine: 
Type of machine: table, a 


Speclalize in: a model making 
Personnel: see p. 1268 


“Woodall Industries, Inc., Detroit 


ae 
Pesaeunal: see p. 1268 


*Zenith Plastics of Michigan, Inc., 
Ypsilanti 
Number of sheet forming machines: 3 
Syeciali "7 industrial prod ction parts 
ze in: i rial production 

Pres.— D. B 

Vice Pres.—Alfred Deotte 

Sis. Mgr.—Hi Jones 

Pur. Agt.—Don Faust 


MINNESOTA 


*Mankato Paper Box Co., Mankato 


Number of sheet forming machines: 6 
Type of machine: vacuum and pressure 


*North Star Industries, Inc., Minneapolis 


ember, of sheet forming machines: 1 
Type of machine: vacuum forming 
4 i. “ry a geameens. display signs 


*Plastics, Inc., St. Paul 


Number of sheet forming machines: 14 
Type of machine: pressure, plug assist, air 
_ slip, straight vacuum 

in: ti vacuum forming ap- 
plications 


Sumi « see p. 1269 





*Premier Plastic Mfg. Co., Minneapolis 


oe of sheet forming machines: 4 
Type of forming ma- 
. S~caseumn forming machines 

i in: custom forming and fabricat- 
ing of thermoplastics 
Pres., St. Mar. iodine E. Bush 
Pur. Agt.—Norman Reid 


*Thunderbird Plastics, Inc., Minneapolis 
Type of machine: 1 vacuum forming ma- 


chine, two beds, 48” x 72”; 1 pressure 
molding machine, 24” x 30” ¥ 





MISSOURI 


*Regal Plastic Co., Kansas City 


Number of sheet forming machines: 22 
Type of ee pressure, slip-forming, and 
iow- 
Specialize in: deep draws, large size intri- 
cate forms, turned-in-edge s 
Personnel: see p. 1291 


NEW JERSEY 
*Atti Engineering Corp., Union City 


Number of sheet forming machines: 4—up 
to 36” x 60” 

Type of machine: pressure 

Specialize in: heavy gage (1/16 to %”) 
— _ impact styrene, vinyl, etc., 
for hous gs and tote boxes 


*Ber-Design Associates, Irvington 


ate, of Gack forming mpehines: Dis 
machine: vacuum forming ( ) 
Sls. Mgr.—Vito Bertucci . 

Vice’ Pres., r. Agt.—Frank J. Cangialosi 





® Operates own tool room 
% Indicates Advertiser 
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Colvin-Friedman Co., Springfield 


Number of sheet forming machines: 8 
Type of machine: Pressure; vacuum is 








oP clame - dows, i Ss. 
f. Colvin 
ng .* H. Friedman 
Pur. Agt.— FF. Sweeney 


*Efka Plastic Corp., Hoboken 


Number of sheet forming machines: 4 
Type of machines: vacuum 
Specialize in: materials for handbag and 
novelty trade 
Personnel: see p. 1280 


*°Emeloid Co., Inc., The, — 


Number of sheet forming machines: 
Type of machine: vacuum formin ie” x 30” 
Specialize in: containers, displays, blis- 


etc. 
Personnel: see p. 1270 


**Madan Plastics, Inc., Cranford 


Number of sheet forming machines: 6 
ype of machine: pressure, vacuum 
Special = in: deep draws, decorative dis- 
plays 
Personnel: see p. 1270 


"Palisades Plastics Co., Inc., Englewood 


Number of sheet —— machines: 6 
. Types of » P only; 
vacuum and pours 
Specialize in: ag — forming all 
materials 
Pres.—Frank J. Van velt 
Vice Pres., Sls. Mgr., r. Agt.—Theodore 
otos 








*Pantasote Co., The, Passaic 


Number of sheet forming machines: 2 
Type of machine: vacuum 
a L a: pockeging material 


bor Foley, 


View “Pres. . D. Malo 
Sis. M Bt. 24% —- 
Pur’ Agt-}. Gutschalk, E. D. Randall 


*Patti-Plastics Corp., Newark 


Number of sheet forming machines: 5 
Sp in: forming 
= Sls. Mp. —Jack Rubenstein 
Pur. Agt., Plant Mgr.—Leo Nathans 





*Pitman Plastic Products, Inc., Pitman 


Number of sheet forming machines: 4 
Type of machine: vacuum and drape 
Specialize in: rayed metal, plastie, and 
wooden molds 
Personnel: see p. 1291 


*Polytex Corp., Hoboken 


Number of sheet forming | eg 4 

Type of machine: vacuum ing. 

Specialize in: decorative wat 3-dimensional 
sheets for the handbag and novelty trade 
‘ersonnel: see p. 1280 


*Preservation Packaging, Inc., Hillside 


Number of sheet forming machines: 3 
Type of machine: drape and vacuum form- 


in 
Specialize in: skin packaging; blister form- 
ang packaging; materials handling trays, 
packaging inserts 
Pres.—Nortor Agriss 
Vice Pres.—J. L. Fallick 
Pur. Agt.—D. A. Zazzali 


S-L-M Plastics, Avenel 


Number of sheet forming machines: 9 
Specialize in: acetate containers 
Pres.—Dr. Joseph vow 
Vice Pres.—Stephen . Vaita 
Sls. Magr., Pur. Agt. edie Vaitay 


Sanford Plastics Corp., Matawan 
Number of sheet forming machines: 1 
ersonnel: see p. 1271 
Springfield Fabricators, Inc., Springfield 
Number of sheet forming machines: 8 


Type of machine: pressure, vacuum forming 
Specialize in: windows, insulators, cable 


clamps, and electronic components 
Pres.—Henry F. Colvin 
Sls. Mgr.—S. H. Friedman 


Pur. Agt.—J. F. Sweeney 





NEW YORK 


°A.A.A, Plastic Co., New York 


Number of sheet forming machines: 4 
ype of machines: straight vacuum; plug 
and ring; drape, etc. 
Specialize in: custom work only 
Personnel: see p. 127 


*A.B.S. Mfg. Co., Inc., New York 


Number of sheet forming machines: 5 

Type of machine: 4 pressure; 1 vacuum 
and pressure 

Specialize in: custom work 


*Alda Plastics Inc., New York 


Number of sheet forming machines: 2 
Specialize in: vacuum forming, drawing all 
materi. 
Pres.—Meyer Moch 
Sls. Mgr.—Julie Rothman 


*Amos-Burke Plastics, Syracuse 


Number of sheet forming machines: 3—pro- 
duction 

Type of machine: bubble-pak, vot feed ma- 
chines, and large parts machines 

Specialize in: forming com rR parts, 
ucts, — smal co large 
packaging 

Personnel: see p. 1272 


*Art Plastics Co., Woodside 


Type of machine: 9—press; 2—airslip 
Specialize in: displays, artistic and com- 
mercial; enclosures 


*Bo-Mer Mfg. Co., Inc., Auburn 


Number of sheet forming machines: 4 vac 
ae forming presses, from 4 x 8 to 
Specialize in: styrene, butyrate, acetate, ABS, 
vinyl; door liners to blister packs 
Personnel: see p. 


Chanal Plastics Corp., Rego Park 


Number of sheet forming machines: 11 
Type of machine: vacuum forming units to 
s 2 2 and pressure forming to 


Vice Pres. oe Freeman 
Pur. Agt.—Edward Silverberg 


*Crystal Plastic, Inc., Brooklyn 


Number of sheet forming machines: $ 
Type of — Fr:  yestaes 
(ring ad pos) 
Specialize i blister packaging, tote trays, 
tote boxes, and pa = ~ 
Gen. Mgr., Pur. Agt.—Ralph Corporal 


*Custom Merchandise Corp., Brooklyn 


Number of sheet forming machines: $ 
Type of machine: vacuum 
Specialize in: industrial parts, displays, and 
packaging 
Pres., Pur. Agt.—Sheldon Oshin 
Vice Pres., Sls. Mgr.—Norman Oshin 


*°DeWitt Plastics Div., Shoe Form Co. 
Inc., Auburn 


Number of sheet forming machines: 10 
ype of machine: 3 vacuum fo 
chines; 7 slip ring forming m 
Specialize in: development and prototype for 
industrial applications as well as pm 
duction runs 
Personnel: see p. 1272 


Dura Plastics of New York, Inc., New 


York 


Number of sheet forming machines: 5 
Types of machines: 2 vacuum forming; 9 
pressure forming 
Sogeteins in: Ay oy 
res.—Josep ayman 
Vice poost Pur. Agt.—Dorothy Wexler 
Sls. Mgr.—Samuel Baliner 


‘Durable Formed Products, Inc., New 


York 


Number of sheet forming machines: 21 

Type of machines: vacuum, pressure, 
slip, ete. 

Specialize in: thermoforming of rigid ther 
moplastic sheeting, such as acrylic, ABS 


polymer, polyethylene, and -impact 9 


styrene 


(For complete addresses, see Alphabetical Index, p. 1323) 
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Pres.—Vito A. Tanzi 

Vice Pres., Engineering—Gilbert G. D’An- 
drea 

Vice Pres., Prod.—Jack Aragona 

Pur. Agt.—_Thomas McManus 


*E & T Plastic Mfg. Co., Inc., Long 
Island City 


Number of sheet forming machines: 17 

Type_of machine: vacuum forming; air slip 
forming; snapback; drape; free blowin 

Specialize in: forming of sheets up to 12 
x 120” 


*Emerson Plastics Corp., Bronx 


Number of sheet forming machines: 4 
Type of machine: vacuum forming; eave 
forming; snapback; pressure form 

blowing 
Specialize in: industrial applications 
Personnel: see p. 1272 


*Falk Glass & Plastic Co., Inc., Long 
Island City 


Number of sheet forming machines: 2 
Type of machine: vacuum 
ize in: letters, signs, store fronts, and 
exhibit displays 
Pres., Treas.—Leo C. Falk 
Vice Pres.—Frances Falk 


*Gemloid Corp., Long Island City 
Personnel: see p. 1272 


“Industrial Sales Engineers, New York 


Number of sheet forming machines: 3 
Type of machine: ring and plug-drape- 
vacuum 
jalize in: custom, industrial, display, 
trays, etc 
Personnel: see p. 1273 


Industrial Transparent Products Corp., 
Freeport 


Number of sheet forming machines: 3 
Type of machine: straight vacuum and drape 
Specialize in: clear blisters in cellulose acetate. 


*Jodee Plastics, Inc., Brooklyn 


Number of sheet forming machines: 2 
T of machines: low pressure; air slip 
ersonnel: see p. 1273 


*Just Plastics, Inc., New York 


Number of sheet forming machines: 5 
Type of machine: vacuum forming 
Specialize in: using %”-thick ,or heavier 
sheet; sheet sizes up to and including 
102” x 120” 
Pres.—Charles Vermann 
Sis. Mgr.—Martha Turi 


*Lee-Hy Plastics, Inc., Buffalo 


Number of sheet forming machines: 8 
Type of machine: vacuum, automatic 
jalize in: blister packaging, box inserts 
vacuum formed industrial parts 
—Hyman Pleskin 
Vice Pres.—Leo Jankowski 
Sls. Mgr.—Ken Pierce 


*Majestic Creations, Inc., Woodside 


Number of sheet forming machines: 5 
ype of machine: straight vacuum forming 
and drape forming 
Specialize in: preprinting plastic and then 
forming 
Prs., Sales Mer.—Ben {. Seger 
Vice Pres.—Philip Carlton 
. Agt.—Seymour Silverman 


S ptanlise Presentation, Inc., New 
or’ 


Number of sheet forming machines: 8 
ype of machine: snap-back vacuum form- 


ing 
Specialize in: acrylic drawer trays and hous- 


ings 
Pres.—Hyman Charnin 
, Treas.—Seymour C. Falek 
Sls. Mgr.—Evelyn Blank 
Pur. Agt.—Marion Engel 


"Plastic Artisans, Inc., Port Ne 
Number of sheet forming machines: 


Type of machine: special automatic + 2 
 . Mee -speed 


* Operates own tool room 
WiIndicates Advertiser 


Specialize in: packaging and custom parts 
res., Sls. Mgr.—C. . Middleton, . 
Vice Pres.—E. Middleton 
Pur. Agt.—Geo. Trenuhenko 


*Plastic Center, Rochester 


Number of sheet forming machines: 1 

Type of machine: vacuum former 

Specialize in: samples, models, short runs 
Personnel: see p. 1286 


*Plastic Enterprises, College Point 


Number of sheet forming machines: 5 
Type of machine: drape forming, plug 
forming 
Specialize im: blisters, toy parts, merchan- 
dizing displays, lighting panels, indus- 
trial parts 
Pres.—Norman Zwiebel 
Vice Pres.—Herbert A. Brandon 
Sls. Mgr.—William Ruskin 
Pur. Agt.—Sheldon Zwiebel 


Plasticite Corp., New York 


Number of sheet forming machines: 2 
Personnel: see p. 1273 


*Plasti-Skill Co., Long Island City 


Number of sheet forming machines: 2 
Type of machine: pressure 
Specialize in: packaging 

Personnel: see p. 1292 


*Plasti-Vue, Whitestone 


Number of sheet forming machines: 5 
Specialize in: vacuum forming of large 
acrylic parts 
Pres., Sls. Mgr.—William Barber 
Vice Pres., Pur. Agt.—Rose Barber 


*Plaxall, Inc., Long Island City 


Number of sheet forming machines: 20 
Type of machine: pressure 
Specialize in custom work 

Pres.—Louis H. Pfohl 

Vice Pres.—James M. Pfohl 

Vice Pres.—Gary G. Menkel 


*Robinson, Lewis & Rubin, Inc., New 
York 
Number of sheet forming machines: 5 
Type of machine: 2—vacuum formers, 3— 
pressure formers 
Specialize in: lighting products, industrial 
ceases and housings 
Pres.—Daniel D. Lewis 
Vice Pres.—Irwin H. Robinson 
Secy.—Irvin I. Rubin 
Treas.—Sol M. Robinson 


*Silicone Insulation, Inc., Bronx 


Number of sheet forming machines: 4 
Type of machine: vacuum forming, drape 
forming, snapback, pressure forming, 
blowing 
Specialize in: industrial applications 
Personnel: see p. 1273 


*Syracuse Plastic Molders, Syracuse 


Number of sheet forming machines: 2 
Type of machine: drape and vacuum ther- 
moforming; pressure-air slip; snap back 

Specialize in: blisters, industrial parts 
Partners—J. R. Falcone, Anthony Falcone, Jr. 


*Techni-Plastics, Inc., Pt. Washington 


Number of sheet forming machines: 6 
Type of machine: pressure forming, plug 
assist, stretch forming, etc. of thermo- 
plastic sheeting 
Specialize in: sheet forming of acrylic, ABS, 
and styrene 
Pres.—Vito A. Tanzi 
Vice Pres.—Walter R. Speck 
Pur. Agt.—Thomas McManus 
Treas.—Viola Tanzi 


*Tico Plastics, Inc., New York 


Number of sheet forming machines: 4 
Type of machine: vacuum and drape form- 


ing 
Personnel: see p. 1273 


*United Mask & Novelty Co., Inc., 
Glendale 
Number of sheet forming machines: 4 


Type of machine: 3—drape, max. 36” x 48”; 
1—4 position straight vacuum 


THERMOPLASTIC SHEET FORMERS 


Specialize in: custom forming of displays, 
—— toys, novelties, and packag- 


Pessisiils see p. 1273 


NORTH CAROLINA 
*Engineered Plastics, Inc., Gibsonville 


*Martin, Fair, Boxes, Inc., Concord 


Number of sheet forming machines: 1 
Type of machine: drape 
Specialize in: plastic packaging iagioting 
combination set-up paper board 
and blister- cover, also LH -. 
corner seal: eenate lids 
Pres.—L. Marti 
Sls. Mar. and Pur. Agt.—Roy G. Harvey 


OHIO 
*American Agile Corp., Bedford 


Specialize in: plastic fabrications 
Personnel: see p. 1274 


Argo Plastic Products Co., Cleveland 


Specialize in: plastic structures for corrosive 
materials (polyethylene, polypropylene, 
and polyvinyl chloride ) 

Personnel: see p. 1274 


*Barron, J. E., Plastics, Inc., Cincinnati 


Number of sheet forming machines: 1 

Type of machine: pressure form 

Specialize in: acrylic forming 
Personnel: see p. 1274 


*Baxter Co., The, Cincinnati 


Number of sheet forming machines: 6 
Type of machine: specialized equipment 
Specialize in: industrial parts, tote trays, 
protectors 
res.—J. E. Baxter 
Vice Pres.—Robert Stern 
Sls. Mgr.—H. Christa Smith 


ae Products Corp., Cleve- 
an 


Number of sheet forming machines: 2 
Types of machine: oil (hot) machines for 
forming thermoplastic “~ mai — 
ae in: forming PVC (polyvinyl ch 

ride) 


*Fabri-Form Co., The, Byesville 


Number of sheet forming machines: 8 
Specialize in: parts for industrial use 
Pres.—J. W.. Knight 
Pur. Agt.—E. E. Wra 
Sls. Mgr.—K. F. Kirkland 


Hopple Plastics, Inc., Cincinnati 


ange of sheet forming machines: 3 

bby tng machine: vacuum and pressure 
res., Sls. Mgr., Pur. Agt. tele S. Hopple 
Vice Pres. —John S. Minor 


*Plastic Parts Corp., Toledo 


unites, of sheet forming machines: 6 

ie < es vacuum and plug assist 
res.— F. Broer 
Treas. Ww. L. Vaughan 


Plastic Preducts Corp., Bedford Heights 


Number of sheet forming machines: 1 
ypes of machine: ae former 
Specialize in: floral co im 

Personnel: see p. 1293 


*Tuff-Clad, Inc., Kent 


Number ci sheet Sooning, potion l1—large 
Type of a~e 4’ x 15’ sheet oven type 
Specialize in: vinyl Re. for abrasion 

ae to 1” thick; maximum size— 


wef see p. 1281 


*Vacuum Plastics Corp., Columbus 


Number of sheet forming machines: 3 
Type of machine: vacuum 
Specialize in: custom molding of various 
industnial and home pom Shed parts 
Personnel: see p. 1275 
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THERMOPLASTIC SHEET FORMERS 


*Vichek Tool Co., Sub. of Pendleton 
Tool Industries, Inc., Cleveland 


Remtoes, of sheet forming machines: 
Type of machine: drape former, 2 zs 73° 
Specialiee in: high-im: ast styrene 


Personnel: see p. | 


OKLAHOMA 


Plastic Engineering Co. of Tulsa, Tulsa 


Number of sheet oy machines: 1 
Type of machine: 
in: sacri ore 
Personnel: 


PENNSYLVANIA 


*Abutco Plastics Industries, Inc., Hazle- 
ton 
Type of machine: vacuum, plug assist, air 
slip, sandwich heaters on ipment 
Specialize in: large part forming, linear poly- 
ethylene, polypropylene, impact styrene 
Personnel: see p. 1 


*Amplex Mfg. Co., Philadelphia 


Number of sheet forming machines: 5 
Type of machine: pressure (hydraulic and 
air); vacuum 
Specialize in: corrugated sheet, letters, sign 
faces, etc. for sign industry 
Pres.—_LeRoy H. Keeler 
Vice Pres., Sls. Mgr.—Jack Benkin 
Pur. Agt.—Barbara M. uld 


Bolling Industries, Inc., Scranton 


Number of sheet forming machines: 1 

Type of mac’ : auto vac vacuum machine 

Speci in: skin ge th packaging 
Sa Sls. _—s Ze 

. Mer. Agt. T plas ne. Bolling 


*Contour Packaging Co., Philadelphia 


Number of sheet forming machines; 3 
Type of machine: pressure and vacuum 
forming 
Specialize in: skin packaging, pressure form- 
ing, and vacuum forming 
Personnel: see p. 1286 


*Curry Arts, Scranton 
Number of sheet forming machines: 1 


T of machine: pressure 
ersonnel: see p. 1276 


"Delaware Valley Plastics Co., Phila- 
elphia 


Number of sheet forming machines: 3 
Type of machine: vacuum, air slip 
Specialize in: pat gt; trays, and covers 
up to 36” x x 20” 
A RY AR, L. Robb 
Sls. Mgr.—Maury L. Robb 


*Foam Products, Inc., Manchester 
Rusher, of eo forming +. 2 1 
of machine: vacuum a 
*Pres.—D. J. O'Neill - 

Vice Pres.—G. M. Thomas 


Sls. Mgr.—H. T. Nimick 
Pur. Agt.—A. D. McGary 


Halsen Mfg. Co., Philadelphia 


McClarin Plastics, Hanover 
Personnel: see p. 1294 


*Pearson-Sutton Corp., Newtown, Bucks 
County 


Number of sheet forming machines: 

Type of machine: blanket size 52” x 5 ear 

Specialize in: high-impact styrene, vinyl, 
acrylic, ABS, and butyrate forms 


*Port Erie Plastics, Inc., Erie 
Number of sheet forming machines: 3 


Reinhardt, J. A., Co., Mountain Home 


Type of machine: 2—24” x 36” 
Specialize in: industrial heavy-gauge forming 





* Operates own tool room 
% Indicates Advertiser 


Pres. —— A. Reinhardt, Jr. 
Vice Pres.—John A. Reinhardt, Sr. 
Sls. Mgr.—Robert Reinhardt 

Pur. Agt.—Charles Ayers 


Sealview Plastics, Inc., West Consho- 
hocken 


Number of sheet forming machines: 1 

ype of machine: pressure blow 
Specialize in: skydomes up to 48” x 72” 
Personnel: see p. 1277 


*Speck Plastics, Inc., Nazareth 


meg of sheet forming machines: 6 
Type of 5 p tic and vacuum 
assist; 1 air ‘slip 
Specialize in: vacuum forming of thermo- 
plastics 
Pres.—Walter R. 
Vice Pres. “Leline ok peck 


"Thomas, Charles W., Inc., Philadelphia 


Number of sheet forming machines: 2 
of machines: —— forming 
Vice Press, Pur, Agt—1, T. C 
ice Pres. r raig 
Sls. Mgr.—J.  Eictio 





RHODE ISLAND 
*Shaw-Randall Co., Inc., Pawtucket 


Number of sheet forming machines: 8 
Type of machine: vacuum and pressure 
Specialize in: packaging made of all rigid 
sheet materials 
Pres.—Charles K. Shaw 
Sls. Mgr.—C. Knowlton Shaw, Jr. 
Pur. Agt.—E. S. Lancaster 


*Tupper Co., Woonsocket 
Specialize in: t vacuum forming 
Personnel: see p. 1277 





TENNESSEE 


*Kusan, Inc., Nashville 


Number of sheet forming machines: 1 
Specialize in: Bin Fae 
Personnel: 


*Plastic Industries, Inc., Athens 


Number of sheet forming machines: 3 
Type of machines: 1-22” x 52”, 1-40” x 
1—14” x 14” vacuum : a. 
Specialize in: blister and skin packs, heat 
forming for special shapes 
Personnel: see p. 1277 


TEXAS 


*Amtex Industries, Inc., Dallas 
Type of machine: vacuum form; size 24” 


Specialize in: model making and small pro- 
duction runs 


*Electro Plastics Corp., Dallas 


Number of sheet forming machines: 4 
Types of machine: l—vacuum; 1l—air slip; 
2—drape 
Specialize in: displays, lighting diffusers, and 
industrial components 
Personnel: see p. 1277 


*Lamco, Inc., Lampasas 


Number of sheet forming machines: 2 
Type of machine: vacuum 
Specialize in: custom work, sporting goods, 
display 
Personnel: see p. 1277 


*Lone Star Plastics Co., Inc., Fort Worth 


Number of sheet forming machines: 1 
Type of machine: vacuum, plunger 
Specialize in: instrument cases, industrial 
applications. 
Personnel: see p. 1278 


Plastics Center of Texas, Inc., San An- 
tonio 


Number of sheet forming machines: 2 
Type of machine: vacuum, pressure 
Specialize in: .~ and nee 

Pres.—Ovidio or Sr. 

Sls. Mgr.—Richard M. Flores 

Pur. Agt.—Ovidio Flores, Jr. 


1300 (For complete addresses, see Alphabetical Index, p. 1323) 


*Texstar Plastics, A Div. of The Texstar 
Corp., Fort Worth 


Number of sheet forming machines: 7 
Type of machine: 5 automatic, 
combination; 2 automatic, vacuum ring 
Specialize in: heavy- -gage forming 1/32” to 
“. maximum size parts for 
100” x 120” 
Personnel: see p. 1295 


VERMONT 


Manchester Molding Co., Manchester 
Depot 
Number of sheet forming machines: 1 
T of machine: air slip 
"Foncnnsl: see p. 1278 


VIRGINIA 
*O’Sullivan Rubber Corp., Winchester 


Number of sheet forming machines: 18 
Type of machine: vacuum, drape, plug, 
combination plug-pressure 
Specialize in: automotive parts, luggage, in- 
dustrial use parts 
Personnel: see p. 1278 


WASHINGTON 
*General Plastics Mfg. Co., Tacoma 


Number of sheet forming machines: 2 
Specialize in: acrylic aircraft windows, par- 
ticularly multi-axially stretched; formed 
acrylic outdoor signs 
Pres.—L. W. Schatz 


Pacific Plastics Co., Seattle 


Number of sheet forming machines: 1 

Type of machine: pressure, vacuum 

Specialize in: vinyl 7 
Personnel: see p. 1 


WEST VIRGINIA 


Plastics by . . . Hoover, Huntington 


Number of sheet forming machines: 2 
Type of machine: 20” x 20” and 48” x 60” 
vacuum machines 
Specialize in: 3-D displays 
Personnel: see p. 1278 


WISCONSIN 
*Bostrom Corp., Milwaukee 


Number of sheet forming machines: 1 
Type of machine: vacuum forming 
Specialize in: cushion covers, crash pad 
covers, etc. 
Personnel: see p. 1284 


*Evans-Zeier Plastic Co., Madison 


Number of sheet forming machines: 1 
Type of machine: 60” x 72” drape vacuum 
machine 
Personnel: see p. 1278 


Midland Plastics, Inc., Milwaukee 


Number of sheet forming machines: 3 
Type of machine: 2 vacuum formers; 1 
pressure 
Pres.—J. Klein 
Sls. Mgr., Pur. Agt.—C. Hense, Jr. 


*Portage Plastics Co., Inc., Portage 


Number of sheet forming machines: 5 
; of machine: vacuum 
, ae. » see p. 6 


*Premier Plastics Co., Milwaukee 


Number of sheet forming machines: 8 
Type of machine: all types of pressure, dif- 
ferential processes 
Specialize in: industrial parts 
Pres.—Robert W. Ray 
Vice Pres.—Wm. R. Ross 
Pur. Agt.—Merry Blatnik 











Presco Plastics, Milwaukee 


Number of sheet forming machines: 4 
Type of machine: high pressure 
Pres. E. K. Schroeter 
Vice Pres.—L. L. Schroeter 
Sis. Mgr.—Alfred Prinz, Jr. 
Mer.—Harold Stanward 
Pur. Agt.—E. Seubert 


Tewes Plastics Corp., Waukesha 


Number of sheet forming machines: 4 

Type of machine: vacuum-pressure 

Specialize in: heavy gage plastics 
Pres. Donald E. Tewes 


Trim Molded Products Co., Inc., Bur- 
lington 


Type of machine: 1 drape vacuum former, 
18” x 48"; 1 drape vacuum former, 
42” x 72” 

Pres., Sls. Mgr.—Russell F. Hagen 
Vice Pres.—Louis J. Robbers 
Secy., Pur. Agt.—Jack Samuels 


*Western Coil & Electrical Co., Racine 


Type of machine: one vacuum forming press 
15 x 22”; ome vacuum forming press 
22 x 44” 
Personnel: see p. 1279 


THERMOPLASTIC SHEET FORMERS 


WYOMING 
“Western Specialty Mfg. Corp., Chey- 


enne 

Number of sheet forming machines: 1 
Type of machines: vacuum with plug assists 
Specialize in: instrument cases, tote boxes 


advertising specialties, sign dis- 
plays, serving — and items 
Personnel: see p. 1 79 


ENGLAND 


*Rediweld, Ltd., Crawley, Sussex 


Number of sheet forming machines: 2 
Seas ai"vinyl sheeting ata 
polyethylene an ny 
Specialize in: tanks of all types chemi- 
plant in thermoplastic materials 
Personnel: see p. 1279 








A. Rotational Casting 


SLUSH MOLDERS AND ROTATIONAL CASTERS 


(Vinyl Plastisols, Polyethylene, etc.) 


B. Slush Molding 








CALIFORNIA 
Chemtron Fiber Glass Co., E] Monte (B) 


Personnel: see p. 1287 


COLORADO 
Sawaya Mfg. Co., Inc., Trinidad (A, B) 
Personnel: see p. 1262 
Things, Inc., Denver (B) 
Pres., Pur. Agt.—Rollen E. Brown 
Vice Pres.—H. B. Brown 
CONNECTICUT 
Eastern Moulded Products Co., S. Nor- 
walk (B) 


Pres., Sls. Mgr.—Frederick H, Schavoir 


GEORGIA 


Flexible Products Co., Marietta 


Pres. & Sls. Mgr.—R. T. Henson 
Vice Pres.—D. B. Henson 
Pur. Agt.—L. H. Collins 


(A, B) 


Pasley’s Plastic Products, Inc., Atlanta 
A, 


Pres.—M. P. Rushton 
Vice Pres., Sls. Mgr., Pur. Agt.—R. H. 
Pasley 


ILLINOIS 
Plastic Rotocast Co., Chicago (A) 


Pres., Pur. Agt.—Bruce Evens 
Vice Pres., Sis. Mgr.—Sylvia Evens 


MASSACHUSETTS 
Deerfield Plastics Co., Inc., South Deer- 
field (B) 


Personnel: see p. 1267 
*Star Mfg. Co., Leominster (B) 
Personnel: see p. 1267 
MICHIGAN 
Acme Laminating & Plastics Co., Inc., 
Detroit (A) 


Personnel: see p. 1283 


kIndicates Advertiser 





Pace, F. D., Co., Grand Rapids (B) 
Personnel: see p. 1268 


MINNESOTA 
Midland Coatings, Inc., Minneapolis 


> 
Pres.—A. T. Leonard 


Gen. Mgr., Sis. Mgr., Pur. Agt.—J. C. 
Hayes 


NEBRASKA 
Plectron Corp., Overton (B) 


NEW JERSEY 


*Boonton Molding Co., Boonton (B) 
Personnel: see p. 1270 
Geneve Mfg. Co., Trenton 


Pres.—Eugene B. Greenspun 
Vice Pres.—Maurice Greenspun 


(A, B) 


Hungerford Plastics Corp., Morristown 


Personnel: see p. 1270 


Poinsettia Co., Inc., Pitman (B) 
Pres.—C. O. Poincettia 
NEW YORK 
Atlas Plastics, Inc., Buffalo (B) 


Axel Plastics Research Laboratories, 
Brooklyn (B) 


Personnel: see p. 1272 


Bar-Lo Vinyl Products, Inc., New York 


(A) 
Pres.—Burton B. Robbins 
Vice Pres.—Sidney Block 
Pur. Agt.—Vincent Coppola 
Bricmar Mfg. Corp., New York (A, B) 


Personnel: see p. 1272 


Evers Industries, Inc., Long Island City 
(A 
Pres., Pur. Agt.—Kurt Evers 
Vice Pres., Sales Mgr.—Geo. J. Werner 


Frisch Doll Supply Co., Inc., New Toe 


Personnel: see p. 1272 


Industrial Sales Engineers, New York 


. 
Personnel: see p. 1273 


International Plastic Co., New York 
(A, B) 


Kramer, H. W., Co., Inc., Richmond a 
(B 


Pres.—Harry W. Kramer 
Vice Pres.—Herbert L. Kramer 
Sis. Mgr.—Chas. R. Kramer 
Pur. Agt.—Justin Berber 
W. & F. Mfg. Co., Inc., The, Buffalo 
(B) 


OHIO 
L & P Tool Co., Cincinnati (B) 


Co., Cleveland 


Personnel: see p. 1275 


Munray Products Div., The Fanner Mie. 
(B 


Polykote, Inc., Cleveland (A, B) 
ea = 2. Pye } 
Vice Pres.—C. E. Hill 
Pur. Agt.—E. Musselman 

Tuff-Clad, Inc., Kent (A, B) 


Personnel: see p. 1281 


PENNSYLVANIA 


Dama Plastics, Inc., Springfield (B) 
Personnel: see p. 1276 


Quelcor, Inc., Chester (A, B) 
Pres.—Dr. J. Watson Pedlow 
Gen. Mgr.—Mark K. Dresden 
Pur. Agt.—Peter Muscella 
WISCONSIN 
Lakeside Plastics Co., Inc., Oshkosh 
(A, B) 


Pres.—R. A. Nonweiler 
Vice Pres., Sls. Mgr.—A. P. Nonweiler 
Pur. Agt.—V. Percey 


* Weber Plastics, Inc., Stevens Point (B) 
.—M. E. Sorensen 
Sls. Mgr.—E. C. Wotruba, Ir. 


Pur. Agt.—C. R. Cook 
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Directory of Trade Designations 
of Plastic Materials and Processes 








This list of trade designations is compiled for reference purposes from information supplied to us by the companies con- 
cerned. The descriptive information, however, is not guaranteed although, with a few exceptions, each of the trade desi 
tions was accompanied by a registration number and date. For complete addresses, refer to alphabetical list, page 1323, 








NATURE OR TYPE COMPANY NATURE OR TYPE COMPANY 
TRADE NAME OF PRODUCT NAME TRADE NAME OF PRODUCT NAME 
A Adimoll Adipates Farbenfabriken Bayer 
A. G. 
AC Pelyetitytens Wubrienat Plastics & Coal Chemi- Adipol Plasticizers-adipate esters Ohio-Apex Div., F.M.G, 
cals Div., Allied Chem- 
ical Corp. Adiprene Casting and/or millable E. I. du Pont de Nemours 


A-C Polyethylene 


A-M 


ASA 


ASP’s 
Aboglas 


Acco 


Accu-Cast 


Accuratool 


Ace-Flex 


Ace-Hide 


Ace-Ite 


Ace Riji-Tuf 


Ace Riviclor 
Acetamine 
Acetaplex 
Ace-Tex 


Ace-Tempron 


Aceto-Slip 


Aclar 


Acrograve 


Acrojet 


Acroleaf 


Acromark 


Acronal 


Acrostamp 


Acrylast 


Acrylicomb 


Acrylon 


Adhesive 910 


Low-molecular-weight 
polyethylene 


Adhesive additives, cata- 
lysts, soya, ete. 


Antiskinning agent 


Aluminum 
ments 

Laminated resin-im- 
pregnated asbestos and 
glass cloth 

Polymers, copolymers of 
acrylic & methacrylate 


silicate pig- 


esters 
Fabricating of cavities 
and/or cores in any 


ferrous metal 
Shaw process 
Capstan and second op- 
eration lathes 
Thermoplastic tubing and 
sheet 


by the 


Rubber-plastic blend - 
molding compound 

Multi-polymer rubber and 
plastic molding com- 
pound 

Resinous copolymer 


Unplasticized polyvinyl 
chloride 
Dyes 


Coatings for 
acetate 

Black bituminous 
ing compound 

Heat - resistant 
plastic blend 


cellulose 
mold-. 

rubber- 

Lubricant for polyethyl- 
ene 


Flucrocarbon film 

Plastic engraving 

Automatic marking ma- 
chines 

Hot stamping presses: 
roll leaf foil and pig- 
ment 

Marking and hot stamp- 
ing machines 

Polyacrylate 

Metal stamps, dies and 


numbering machines 


Monofilaments from poly- 
acrylonitrile styrene 


Acrylic sheet facing to 


honeycomb 

Rubber 

High-strength bonding 
adhesive on a 


cyanoacrylate monomer 


(For 


Semet-Solvay Petrochem- 
ical Div., Allied Chem- 


ical Corp. 
American-Marietta Co., 

Adhesive, Resin & 

Chemical Div. 
National Aniline Div., 


Allied Chemical Corpo- 
ration. 
Minerals & Chemicals 
Corp. of America 
Natvar Corp. 


Acco Polymers 


Manco Products, Inc. 


Dowding & Doll Ltd. 


American Hard Rubber 
Co. 

American Hard Rubber 
Co. 

American Hard Rubber 
Co. 

American Hard Rubber 
Co., Div. Amerace 
Corp. 


Amerine Hard Rubber 


‘0. 

E. I. du Pont de Nemours 

& Co., Inc. 

Sullivan Chemica!s 

American Hard Rubber 
Co. 

American Hard Rubber 
Co., Div. Amerace 


Corp. 
Aceto Chemical Co., Inc. 


General Chemical 
Allied Chemical 


Div., 
The Acromark Co. 

The Acromark Co. 

The Acromark Co. 

The Acromark Co. 
Badische Anilin & Soda- 

Fabrik AG 

The Acromark Co. 
Dawbarn Bros. Ine. 
Plastex Laminates, Inc. 
The Borden Chemical Co., 


Div. of The Borden Co. 


Eastman Chemical Prod- 
ucts, Inc. 


Adlock EG and PG 


Admex 
Advastab 


Advawax 


Advawet 


Aer-O-Buoy 


Aeroflex 
Aeron 


Agilide 


Agiline 
Air-Bond 


Airborne 
Airco in Design 


Aircomb 
Airdi 
Air-in-Oval 


Air-loc 

Air Lon 
Airmatic 
Air-0-Flow 


Air-0-Limit 


Airoyal 


Akrofiex 
Aku-Breda 
Akulon 


Alamask 
Alathon 


Albone 
Alcylite 
Aldarome 
Alfane 
Alipal 


gum urethane elasto- 
mer; prepolymer 


Specialized polyesters 


Plasticizers 


Vine! stabilizers 


Fatty amide synthetic 
waxes 


Additive for reducing 
viscosity of plastisols 


All types of vinyl foam 
products 

Polyethylene extrusions 

Waterproof plastic-coated 
nylon fabrics (nylon & 
neoprene) 

Non-plasticized polyvinyl 
chloride semi-finished 
components 

Polyethylene semi- 
finished components 

Viny! film and sheeting 
for pneumatic applica- 
tions 

Urethane foam 


Vinyl monomers: viny! 
polymers; saturated 
aliphatic alcohols; 
ethylenic alcohols; and 
glycols 

Impregnated Kraft 
honeycomb 

Air hardening tool steel 


Acetylenic alcohols and 
glycols: alky!-substi- 
tuted acetylenes; 
aliphatic glycols; and 
furans and derivatives 

A vibration dampening 
machine pad 

Synthetic, polymeric 
flexible foam 

Pneumatic valves and 
cylinders 

Process for thermoform- 
ing rigid and semi- 
rigid sheets 
ages 


Hydraulic and pneumatic 
eylinders and power 
units 

Rubber antioxidants 


Plain and lacquer-coated 
cellophane 
Nylon molding grades 


Odor contro! chemicals 
Polyethylene resin 


Hydrogen peroxide 


Phenolic resins and 
molding powders 

Odorants for formalde- 
hyde 

Epoxy-based cement 


Surface active agent; 
antistatic agent 


complete addresses, see Alphabetical Index, p. 1323) 


& Co., Ine. 


American Reinforced 
Plastics Co. 


Archer-Daniels-Midland 
Co, 

Advance Solvents & 
Chemica! Div., Carlisle 
Chemical Works, Ine, 

Advance Solvents & 
Chemical Div., Carlisle 
Chemical Works, Ine, 

Advance Solvents & 
Chemical Div. Carlisle 
Chemical Works Inc. 

Robinson Moulded Prod 
ucts Ltd. 

Anchor Plastics Co. Ine. 

Flexfirm Products 


American Agile Corp. 


American Agile Corp. 


Canadian Resins & 
Chemicals Ltd. 


Albert Trostel & Sons 
Co. 

Air Reduction Chemical 
Co. 


Douglas Aircraft Co., 


Inc. 

Crucible Steel Co. of 
America 

aie Sa Chemical 


Clark, Cutler & 
McDermott Co. 
The Englander Co., Inc, 


Airmatic Valve Inc. 


Air-O-Flow Industries, 
Inc. 


Pratt & Whitney Co., 
Ine. 
The Airoyal Co. 


E. L. du Pont de Nemours 
& Co., Ine. 

Algemene Kunstzude 
Unie N.V. 

Algemene Kunstzude 
Unie N. 

Rhodia, Inc. 

E. I. du Pont de Nemours 

Co., Ine. 

E. I. du Pont de Nemours 
& Co., Ine. 

Alcylite Plastics & 
Chemical Corp. 

Fritzsche Brothers Ine, 


The Atlas Mineral 
Products Co. 

Antara Chemicals, Div. 
of General Aniline & 
Film Corp. 
































NATURE OR TYPE COMPANY NATURE OR TYPE COMPANY 

TRADE NAME OF PRODUCT NAME TRADE NAME OF PRODUCT NAME 

Alkanex Polyester coating General Electric Co. Armstrong Armafiex Flexible, foamed plastic Armstrong Cork Co. 
materials pipe covering insula- 

Alkanol Surface active agents E.I. du Pont de Nemours tion material with 
and textile processing & Co., Inc. built-in vapor barrier 
agents Armstrong Armalite Foamed plastic insulation Armstrong Cork Co. 

Alk-O-Flex Plasticizers for polyvinyl Alkydol Laboratories 
copolymers Div. of Reichhold Vinyl and ores Ross & Roberts Inc. 

Chemicals, Inc. Arnar film and 

Alk-O-Mer Polymer and copolymer Alkydol Laboratories Arnel Triacetate fiber Celanese Fibers Co., Div. 

dispersions Div. of Reichhold of Celanese Corp. of 

Chemicals, Inc. America 
Alkor Furan resin cement The Atlas Mineral Aroclor Polychlorinated poly- Monsanto Chemical Co., 
Products Co. phenyls Organic Chemicals Div. 

Allfab Fiber blend and synthetic The Felters Co. Aropol Polyester resins Archer-Danieis-Midiand 
fiber non-woven fabric Co, 

Allfoam Polyester and polyether Robinson Foams Ltd. Asbestolux Insulating board for North American Asbestos 
foam press platens ee 

Alnor Pyrometers, controllers, lllinois Testing Labora- Asmidar Hand-operated injection British Machines & 
thermocouples tories Inc. molding machines Foundry Supplies, Ltd. 

Alperox C Technical lauroyl perox- Wallace & Tiernan Inc. Astralon Viny! chloride polymer Dynamit Nobel A.G. 
ide Atha-Pneu Oil hardening tool steel Crucible Steel Co. 

Alpex Hydrocarbon resins Alkydol Laboratories America 

Div. of Reichhold Atlac Polyester resin Atlas Powder Co. 
Chemicals, Inc. Atlas Hydraulic presses Atlas Hydraulics Div., 

Alpha Mutepted piostic pipe Alpha Plastics, Inc. ag Valley Mfg. 
and tubing 

Alsibronx Ground mica Franklin Mineral Prod- Atlas Pigments and dyes H. eeecisiin & Co., 

ucts ne. 

Alundum Abrasive, grinding Norton Co. Audiage Ultrasonic thickness Branson Instruments, 
wheels testers ne. 

Amberlite Ion exchange resin Rohm & Haas Co. Auto-Trace Electro-hydraulic tracer George Gorton Machine 

Amcol Semi-automatic rotary Dowding & Dol! Ltd. ntro Co. 
milling machines Avisco Urea-formaldehyde com- American Viscose Corp. 

Ameran Liquid dispersions of B. F. Goodrich Co. pounds 
plastic materials Avitex Antistatic developer, E. - du Pont de Nemours 

Amercoat Protective coatings Amercoat Corp. softener, and surface & Co., Inc. 

Amester Polyester resins American Alkyd Indus- active agents 

tries Azosol Spirit-soluble dyes used Gereral Dyestuff Co., A 

Ampacet Thermoplastic molding American Molding in surface coloring of Sales Div. of General 

compoun souiae & Chemical plastics Aniline & -Film Corp. 
‘orp. 
Ampcofiex Rigid plastic structures —_ Mineral Products 
Amphesive Series of adhesives for The Atlas Mineral Prod- B 
industrial use ucts Co. 
Ampreg Polyester resin coating The Atlas Mineral Prod- 
ucts ° 

Amres Synthetic resins American-Marietta Co., B-Preg Glass fabrics, mats, and Polyplastex United Inc. 
Adhesive, Resin & papers preimpregnated 
Chemical Div. with epoxy, polyester, 

Analyte Electrical equipment for Crown Engineering & silicone and phenolic 
precise visual color Sales Co. resins 
matching BRC, BRH, BRS, Hydrocarbon plasticizer Plastics & Coal Chemi- 

Ancorene High-impact styrene Anchor Plastics Co. Inc. BRT, BRV - and extender cals Div., Allied Chem- 
extrusions ical Corp. 

Anesite Extruded thermoplastic Anesite Co. BZO 50 50% benzoyl peroxide U. S. Peroxygen Corp. 
products, including paste in tricresy! phos- 
pipe and tubing phate 

Ansol Denture alcohol solvent U. S. Industrial Chemi- Bakelite Viny! ethyl ether; vinyl Union Carbide Plastics 

. cals Co. acetate latices; mold- Co., Div. of Union 

Anstac Anti-static agents and Chemical Development ing compounds; mold- Carbide Corp. 
solutions for vinyl, Corp. ing powders; resins of 
styrene many types (see list- 

Ansial C Anti-static agents Chemical Development ings for Union Carbide 

rp. Plastics Co. in Resins, 

Antarox Surface active agent; Antara Chemicals, A Molding Compounds 
dispersant in cello- Sales Div. of General and Other Basic Ma- 
phane ee an Aniline & Film Corp. terials Section): resin 

Anti-static Destaticizers for vinyls, Merix Chemical Co. emulsions: water solu- 

Compound #79 styrenes, acrylic, etc. ble resins; vinyl or- 

Anti-static Com- Destaticizer for synthetic Merix Chemical Co. ganosols: viny! plasti- 

pound #79-OL and plastic yarns sols; styrene copoly- 

Anti-Sun Wax for use in rubber to Cary Chemicals Inc. mers 
improve its resistance Banbury Mixers Farrel-Birmingham Co., 
to sun cracking ne. 

Antioxidant B Antiskinning agents National Aniline Div., Barca Barium-cadmium sstabili- Deecy Products Co. 

and Antioxidant Allied Chemical Corp. zers 
D Bardol Hydrocarbon processing Plastics & Coal Chemi- 

Antioxidant 2246 Protective of plastics American Cyanamid Co., agent and plasticizer cals Div., Allied Chem- 
against oxidation Organic Chemicals Div. : at Corp. 

Antox Rubber antioxidants E.I. du Pont de Nemours Bar-Nun Rotary sifters F. Gump Co. 

& Co., Inc. Bar-ox Alkyd base protective aK. Laboratories 

Aquablak Carbon black dispersed Columbian Carbon Co., iron and steel paint 
in water Bartalon High-strength resin com- Plymouth Industrial 

Aqua-Flakes Cold water-soluble ad- National Starch & Chem- poun ucts, Inc. 
hesives ical rp. Baytex Natural & GRS latex ad- UBS Chemical Corp. 

Aquarex Surface active agent E. I. du Pont de Nemours hesion and coatings 

& Co., Ine Beau-Myte High-pressure laminated The BoMyte Co. 

Arabol Adhesives The Arabol Mfg. Co. plastic surfaced mate- 

Araldite Epoxy resins CIBA Products Corp. rial 

Arcturus Colorants (Red) Sherwin Williams Co. Beckacite Maleic, fumaric, and Reichhold Chemicals, Inc. 

Argo Prefix for fabricated Argo Plastic Products modified phenolic 
products, based on Co resins 
polyethylene, polypro- Beckamine Alcohol-soluble urea- Reichhold Chemicals, Ine. 
pylene, PVC, and glass formaldehyde resins 
reinforcements Beckolin Synthetic oils Reichhold Chemicals, Inc. 

Aritemp Epoxy resin Aries Laboratories Inc. Beckopol High melt point modified Reichhold Chemicals, Inc. 

Ark Molded open-cell vinyl Arkon Products, Inc. phenolic resins 
foam Beckosol Alkyd resins Reichhold Chemicals, Inc. 

Arkon Open-cell vinyl foam Arkon Products. Inc. Beetle Urea-formaldehyde American Cyanamid Co. 

Armalon TFE-fluorocarbon  resin- E. I. du Pont de Nemours molding material 
coated glass fabrics, & Co., Inc. Belcobalsa Core material for sand- Balsa Ecuador Lumber 
tapes and laminates wich structures Corp. 

Armorbelt Foaming conveyor for M-H Standard Corp. Benthal Alkyd resin intermediates Menanatt Chemical Co., 
continuous plastic Organic Chemical Div. 
foaming Bentone Gelling and thickening National Lead Co 

Armor-Kut Chemical grinding aid Armour & Co., Armour agents for organic 

Alliance Industries resins and plastics 

Armorex Special high-strencth The Englander Co., Inc. Benvic Vinyl chloride and vinyl Solvie S.A. 
fibrous glass reinforced chloride-acetate com- 
polyester laminates pounds 

Armorhide Textured plastic finish, John L. Armitage & Co. Bermer-Bilt Automatic mold wiper Bermer Tool & Die, Inc. 
resembling leather Bestphalt Asphalt /styrene/asbestos as = Industrial 

Armour-Clad Coated abrasives Armour & Co., Armour compound roducts, Inc. 


Alliance Industries 















NATURE OR TYPE 
OF PRODUCT 


COMPANY 
NAME 


NATURE OR TYPE 
OF PRODUCT 


COMPANY 
NAME 








Black-Buty 
Black Pearls 


Black-Poly 
Black Shield 
Blend-eze 


Bolta-Quilt 


Boltaron 


Bomb-Labe 
Jonar 


Bondmaster 
Bondrite 


Bondstrand 
Bondzall 
Bontex 
Bosfilm 





Bostik 

Breeth-ees 
“Brighten” Leaf 
Briskeat 
Broncho 


Bronzeless Golds 


Brushmaster 


Buadiam 


Busada 
Batacite 


Butakon 


Butaplex 
Butaprene 


Butvar 


c. D. 

. co 

} CR-39 
CMS 2 


, CRC 


















PVC monofilaments 

Cellulose acetate 

Polystyrene and acetate 

Pneumatic diaphragm 
controllers 

Line of compression and 
transfer molding 
presses, pneumatic ac- 
ecumulators, hydraulic 
power units, pre- 
formers, etc. 

Bimetallic dial thermom- 


eters 
Vinyl chloride resin; 
vinyl compound. 
Pipe and pipe fittings 
Pelleted channel carbon 
blacks 
Polyethylene pipe and 
fittings 
Pigment dispersions 
Wetting agent 


Anthophyllite fibers 
(domestic) 

Daylight fluorescent silk 
screen products 

Supported and unsup- 
ported flexible vinyl 
sheeting 

Quilted p!astic films 


High-impact low-pressure 
styrene copolymer 
(ABS) sheet and viny! 
sheet 

Mold release 

Plastic boning 

Adhesives 

Industrial adhesives 


Natural rubber solvent 
cements 
Fibrous glace reinforced 


epoxy p 
Polyester fill lier, solder 


Shade cloth, plastic- 
coated 


Vinyl plastic in sheet 
form, coated with ad- 
hesive 

Adhesive 

Sheeting-viny! supported 
& unsupported 

Roll leaf and roll leaf 
equipment 

Flexible electric heating 
products 


Composition supported 
vinyl 


Liquid coating composi- 
tion, simulating fine 
bronze powder finishes 
which provide gold-like 
finish on plastics, 
metals, glass, paper, 


etc. 

Industrial adhesives ; 
brush setting com- 
pounds and paint roller 
adhesives 

Polybutadiene can coat- 


ing 
Plastics pipe and tubing 
Polyviny! butyral resin 


Butadiene-acrylonitrile 
copolymers; butadiene- 
styrene copolymers 


Coatings for cellulose 
butyrate 

Composition of synthetic 
rubber o rubber-like 
materia 

Polyvinyl. "butgval resins 


Cc 


Lubricants, adhesives, 
coatings, etc. 

Acrylic sheet 

Allyl ester sheets 

Oil hardening tool steel 


Synthetic resins, par- 
ticularly those derived 
from vinyl organic es- 
ters and vinyl chlo- 
ride, or both; includes 
aqueous or other dis- 
persions; chemicals 
mineral, and metals 
(not including precious 
metals) 


(For 


BX Plastics Ltd. 

BX Plastics Ltd. 

BX Plastics Ltd. 

Taylor Instrument Com- 
panies 

B. 1. P. Engineering Ltd. 


Taylor Instrument Com- 
panies 
Cary Chemicals Inc. 


Anesite Co. 
Godfrey L. Cabot Inc. 


Anesite Co. 


Carbon Dispersions Inc. 
Gering Plastics, Div. of 
— r-Packard 


Piymenth Industrial 
Products, Inc. 
Lawter Chemicals, Inc. 


Bolta Products Div., The 
General Tire & Rubber 


Co. 
Bolta Products Div., The 
General Tire & Rubber 


Co. 

Bolta Products Div., The 
General Tire & Rubber 
Co. 


Price-Driscoll Corp. 
Anchor Plastics Co. Inc. 
Bond Adhesives Co. 
Rubber & Asbestos Corp. 
UBS Chemical Corp. 
Amercoat Corp. 
Schramm Fiberglass 
Products Inc. 
Columbus Coated Fabrics 


orp. 
B. B. Chemical Co. 


ales Shoe Machinery 

o. 

Rand Rubber Co. 

Griffin, Campbell, 
alsh Inc. 


Briscoe Mfg. Co. 


Textileather Div., The 
General Tire & Rubber 


Co. 
Bee Chemical Co. 


Hayes 


Rubber & Asbestos Corp. 


E. I. du Pont de Nemours 
& Co., Inc. 

Busada Mfg. Corp. 
. I. du Pont de Nemours 
‘& Co. 

Imperial Spenstont Indus- 
tries, 


Sullivan Chemicals 


Firestone Plastics Co. 


Shawinigan Resins Corp. 


Chemical Development 
‘orp. 

Cast Optics Corp. 

Cast Optics Corp. 


Crucible Steel Co. of 
America 

Canadian Resins and 
Chemicals, Div. of 


Shawinigan Chemicals, 
Ltd. 


Cab-O-Sil 


Cadco 


Cadox 
Calabro 
Calcerite 
Calcofluor 
Calvinac 
Calwhite 


Camel-Carb 
Camel-Tex & 
Camel-Wite 
Campco 
Canvalope 
Caplene 
Caposite 
Capracyl 
Caprolan 


Carbasol 
Carbitol 


Carbium 


Carbolac 
Carbowax 


Carlon 
Carlona 


Carter Disc 
Separator 


Carthane 


Carver 
Cascade 


Cascamite 


Casco 


Cascolac 
Cascote 
Catalin 


Celacloud 
Celaire 
Celaloft 


Celanese 


Celanthrene 


Celaperm 
Celite 


Cellidor 
and 
Cellit 

Cellon 

Cellophan 


complete addresses, see Alphabetical Index, p. 1323) 





Colloidal _ silica-thicken- 
ing, thixotropic, gell- 
ing, suspension, dis- 
persing, flatting, rein- 
forcing agents 


Extruded acrylic; hi-im- 
pact styrene sheets; 
cast acrylic tubing; 


rods; polyester resin; 
adhesives; other stock 
forms and shapes; 
anti-static polishes; etc. 


Organic peroxide catal- 
ysts 
Copolymer styrene and 


acryionitrile fiber 
Amino-resin casting com- 
pound 
Fluorescent dye to add 
whiteness to objects 
Vinyl-based air-dry coat- 
ings 
Natural calcium 
nate extender 


carbo- 


Dry ground calcium car- 
bonate filler 

Water ground 
carbonate filler 

Thermoplastic sheet and 


calcium 


film 
Plastic coated paper for 


zs 
Nylon-6 film 
Flexible and preformed 
thermal! insulating ma- 
terials 
es 


Polycaprolactam fiber, 
monofilament, and 
yarn 

Modified rosin esters 

Solvents 


Precipitated calcium car- 
bonate, average parti- 
cle sizes 

High color channel car- 
bon blacks 

Polyethylene glycols 


Plastic pipe 


High-density polyethyl- 
ene 

Machine for sizing or 
separating materials 


such as plastic cubes 
Thermosetting polyure- 
thane formulations 
Laboratory presses 
Scohantonnt die steel for 
plastic molding 
Powdered synthetic resin 
adhesives 
Line of glues and adhe- 
sives (e.g., Cascola 
label glue; Cascophen; 
Cascorez; etc.) 
Aqueous casein 
solutions 
Synthetic resin 


coating 


Styrene, polyethylene, 
and nylon molding 
compounds; urea, phe- 
nolic cresylic, resorci- 
nol, melamine, acrylic 
and styrene resins for 
bonding, impregnating, 
laminating, and glu- 
ing: ete. 

Acetate fiber 


Acetate fiber 


Acetate fiber 


Acetate film, sheeting, 
molding material; poly- 
ethylene film, sheeting; 
rigid sheeting: polyes- 
ter resins; polyvinyl 
acetate emulsions 

Dyes 


Acetate fiber 


Diatomite products, filter 


aids, and mineral fil- 
ters 
Cellulose acetate and 
cellulose acetate buty- 
rate molding com- 
pounds 
Cellulose acetate with 
plasticizers 
Cellulose film 








Godfrey L. Cabot Ine, 


Cadillac 2 Finstis & Chem- 


ical 


Cadet Chemical Corp, 

E. B. & A. C. Whiti 
Co. sd 

Furane Plastics Inc., 


American Cyanamid Co., 
Organic Chemicals Diy. 
James Lithgow Co., Ine, 


The Calcium Products 
Div., The Georgia Mar- 
ble Co. 

=~ T. Campbell Sons 
Co 

Pee oes T. Campbell Sons 
Corp.. 

Campco Div. of Chicago 
Molded Products Corp, 

Kehr Products Co. 


Ludlow Plastics 
North American Asbestos 
Corp. 


E. I. du Pont de Ne 
mours & Co., Ine. 
National Aniline Div., 
Allied Chemical Corp, 


C. J. Osborn Co. 

Union ee x Chemicals 
Co., Div. of Union Car- 
bide Corp. 

Diamond Alkali Co. 


Godfrey L. Cabot, Ine, 
Carbide and Carbon 
Chemicals Co. 


Carlon Products Co 
Shell Chemical Co., 


Hart-Carter Co. 


The Carwin Co. 


Fred S. Carver, Ine. 
Latrobe Steel Co. 


The Borden Co., Chemi- 
eal Div. 
The Borden Co., Chemi- 


eal Div. 


The Borden Company, 
Chemical Div. 

The Borden Company 
Chemical Div. 

Catalin Corp. of America 


Celanese Fibers Co., Div. 
of Celanese Corp. of 
America 

Celanese Fibers Co., Div. 
of Celanese Corp. of 
America 

Celanese Fibers Co., Div. 
of Celanese Corp. of 
America 

Celanese Plastics Co. 
Div. of Celanese Corp. 
of America 


E. I. du Pont de Ne 
mours & Co. 

Celanese Fibers Co., Div. 
of Celanese Corp. of 
America 

Johns-Manville 


Farbenfabriken Bayer 
A.G. 


Dynamit Nobel A.G. 
Kalle & Co. A. G. 
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NATURE 
SRADENAME OF PRODUCT. ‘NAME. 
PRODUCT rye oniesie NATURE OR TYPE COMPANY 
— AME OF PRODUCT NAME 
Cellosize Hydro 
xyethyl celluiose a yo Carbon Chemi- Conolite Pol 
s Co. o i 
Cellosolve Solvents Union Carbide Chemicals ee ee ot Oe 
oe iy hemicals Conolon P Continental , 
f Union Car- re-impregnated 1} Can Co 
Celogen Chemical blowing agent wibide Corp. ‘ Conseweld ing materials ataae- ee & Coat- 
for plastics and rubbe augatuck Chemical! High-pressure decorativ . 2 
Celoren Molded macerate plastic. Continental Fs as i —— sur- paaaee Sa: 
Fibre rg ‘ Cosenae Matching di 
vs = in-Tri molding used © 
Century Brand Fatty acids mH M aes a: win-Trim C comers plastio panels Consoweld Corp. 
: * ce a 
Comme Thermocouples (Ceramic re Tiernan Inc. pen pe Carbon black an Witco Chemi 
lunulated.  seetel ermo Electric Co., Inc Contour-Matic mee « black Witco Chemical _ 
Certus Vinyl resin adbest Corafil ariable “band sawing Doll Co., The a 
adhesives Monite Water t <n 
L proof Glue Random —_cut 
Chapman Stati toni Co. r cotton The Rayon Process 
Chemelad Vinyl insulation The Portland Co. was Lacwonr ‘cnatiegs "Gey Cando Chamiet Island 
yy ee Hy Plas- bonding, lacquer coat- ane Cheam ‘Sney. 
Teflon with additi Corp. te nonsts Cc ing, ~ 
Chemelec : , additives United States Gasket Co.. yet os me Spee purpose adhesives Cordo Chemical Co 
a vet, ies niely ae” | Oe” Sai | a Serr 
a om Butadiene /acrylonitril Cc ” Protective i 
i : ordoglas : coatin Cc 
& Chemigum rubbers and latices Gogtveny Stee $ ae “a or rubber-coated Corde Chemical con 
Chemigum SL Millable sheciz ae Pre-impregn ted fib nie 
gum pr ly- E a ro : 
mer!’ urethane “clas. “iubher Gon TS & 0° Res Ce ct Tab ote: Chenat Ore 
Chemiseal winnie tim, “Mame ; Coresinblak ings m resistant coat- Cordo Chemical Corp. 
bons; rods and tubes; United States Gasket Co. Corobe 1" Carbon black dis i i 
Chenen nylons; rigid Pe owes ; Ae sage = Div. of Gar- robex Bacteriostatic a tom gs a Carbon Co. 
Fabricated Soles seed: Pn o Corovit | compounds x Industries Inc. 
7 i aa . Corpolin are Se oon Saaeees Reichhold Chemicals Ine 
: ic build- Chemold Co. mectant or Heyden Chemical Co ; 
Chem-o-sol Vinsl — ~ Corvel pee, rp. 
plastisols ae i Cosmalite sion nd finishes Th 
Tea eeatne, Sx mint Pretere One PheneLformaldchyas Colton ‘Chemical Go 
pounds ishing com- Techline Div., Wheela- meiteienss Applique-process f. 
Chemrok Chemically resistant pl better Cop. Cos plastic film re ae 
tie for elect plas- The Richardson Co. me Electronic  seali chine Cazp, 
Chilton P ae. . Cosmo-Chre ectronle cooling ma- Come —aewegls Me 
wecess en a i me Attachment for maki — 2 
echanical | in!a1 of Plastic Inlays Inc. ee cing Cosmos Electronic Ma- 
rigid sheet Rp Cc appliq: oe chine Corp. 
Chlorowax canine noe ae blak Hydrocarbon solvent 
delle wax: i ; i 
i auid a peceiin wax: Diamond-Alkali Co. Coustifab ee ae Columbian Garbon © 
awd ‘heal anal . Yo. 
— BE mite @ Re enn ed clams Conde Chamlens Corp. 
be on e e vent type protecti 
Chromalox Minti  Ciakitin-cntes on & Co. Covinylblak coating compounds ive Spraylat Corp. 
Chre ment > win L. Wiegand Co. Cc Carbon black 
Caromeote Metalized polyeste a Carbon black Columbian Carbon Co. 
Chrome-colored r film Hastings & Co., Inc. Soostems Plastic pipe Columbisa Carhon Os. 
wameceis wacom The Sys Spetuliy Op wotemide Modified sul wa, Crescent Plastics Inc 
Cimastra Fibrous non f  Crest-F resins sulphonamide Scott Bader & Co., Ltd 
er on einforeed The Cincinnati Milling a Viny! foam 
ngs oe Co., Cimastra Crodon = Ghantes! Sndiniries 
Clepeo Radiant heaters; immer- C Industrial _electroplatin oak 
Clevel Ane, hantars er. leveland Process Corp. “ hard chromium. “Se —— 
D idi and asbestos Plymouth Industrial sae all nickel. tin, sil- 
Glepane qmolding compounds Sea. 7 ria r, etc.; on machinery 
lear vinyl film Clopay Cor ” a on 
Cimciad Copper-clad glass rei ty bes Cromoph molds, etc.) 
glass rein- The C : —_ ophthal 
forced laminates for M a mes Organic specialty pig- CIBA Co , 
Cincinnatus oat circuitry Div. ine Co., Cimastra ments for plastics and Div. Ene., SRSEe 
ouble arm mixers J. H. Day Co., Di Cronaflex x coatings ; 
0 cM winecring reproduction BT. du, Pont de. Ne 
rlyptic Sifting d ‘ matie Machine Co ee Polyeste i mours & 
: couanionh pest ist aay Inc.. Sub. of Cronar > pi Se E. eS — Pont P “Ne 
meriean Mife. Co. P & Co., 
Melding Process of molded ther- Woodall : on Cums soutien, Sane eT Gu Pont de’ Ne- 
‘ moplastic hollow parts all Industries, Inc. Tensilite Multi-directionally Multi-St cae” _ 
pesduees by methods Crown Onuaaen — Ine. pneagti 
ae md than conventional ee Sam. Hannifin Co., Div. of 
Heat and light stabilizer Nati Cryptone and “Combos” » a 
Claw-T. for vinyl izer National Lead Co. Zine sulphide pi 
“Tooth Positive angle s Crystal pigments New Jersey Zine Co. 
blad aw tooth DoAll Co., The Se Press pol i L 
ry Rigid vinyl CHa aa Backe-dreorated pt gaecueen Mfg. Co. 
Coethtobl k Carbon Og mene BX Plastics. Ltd. Crystal-V plas se oe ve Plastic Gwp. 
a Carbon black disp rsions Columbian Carbon Co. : . adeye-iitiane rot 
Colfoam Uren 5 ee Ereege ene Carbon Co. Crystic coating protective om om Indus- 
J =~ Boe ¥ ries, Inc 
Collacral Tilsothrovic. enent’ for B ical CO. Crpsteton Unsaturated polyester Scott Bader & Co., Ltd. 
dispersions and for Toit Ante © Sele oo Norton Co. 
oa of spe- 264 Cub-tine & Suse a 
Col-o-foam oe eee PR pene —— printing Wolverine Paper Con- 
eomnoer ti plastic sheet Columbus Coated Fabri uclad Lamcoid Copper-clad verting Machine Co: 
yure- ‘orp. . ca I 
iets pthane ere pol D rics plastic [a — ww, Div. _ 
ual-purpose lori Cuflex- ining & 
— apere orimeter Instrument Development 1; iatatead Polyester or Teflon fil a, 
re a pil neg Laboratories, Inc. (flexible) n film Mica Insulator Div. of 
tory and prod in Cumar —— 2 
poe uction Resin m3 Co. 
d Butyrate ext - astics & Coal Chemi- 
Col-o-t steel aa ayes Meeteatie Presenta- Cyasorb faut eo at 
Pyroxylin coated fabri ion, Ine. ; Ultra-violet ahsorhe eal Corp. 
ae abrie Columbus Coated Fabrics - eg nee Se American Cyanamid Co. 
hyde Vinyl! coated fabric and Columb Cycle-Matie aes 2 | ae leale Div. 
¢ unsupported sheet and “Corp. Coated Fabrics Special press specifically Springfield Cast Prod- 
ombllte Skylight of h Cyel ble h. ——- peat = wa, Da “ 
Conneord Lh podhiadh m wnere P Poasten Laminates, Inc. yclomatik Portable straight knife Mai 
other fibers “ — Late. Div. of cutting machine for Maia Go. ion, © 
Conoco Seconda 1 Battery ey Storage Cyclon Portable a 
. ry plasticize i 1 Aaa nine knif 
PVC resin see Continental Oil Co. cutting machine "tee Maleate Gp., Sat a 
Cycolac plastics 
Acrylonitrile-butadiene- Marbon Chemical Div 


styrene copolymer 


Borg-Warner Corp. 
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TRADE NAME OF PRODUCT NAME TRADE NAME OF PRODUCT NAME 

Cymac Methyistyrene molding American Cyanamid Co. Die-Part Portelvator Die and/or mold portable The Hamilton Tool Gg, 
compounds Pair - and separat- 

Melamine molding com- American Cyanamid Co., ng table : 

oo unds, adhesive, and Plastics and Resins Dilecto Laminated phenolic Continental-Diamond 
laminating resins ‘ Div. 6 és & rare ris Sub of 

yzac Laminating resins merican anami 40. e Bu 

« os 4 Dimetcote Protective coating Amercoat Corp. 

Diofan Polyvinylidenechloride Badische Anilta & Soda. 
D emulsion Fabrik AG. 
Diorid Polyvinylidene chloride Heyden Chemical Corp, 
me. we ’ . end = 
Dipente ipentaerythritol techni- eyden Newport Chemi 
DBPC Antioxidant Koppers Co., Inc., Tar youn ~ cal Corp. = 
(Di-tert-butyl- Products Div. Directair Air valves Hannifin Co., 
p-cresol) Parkes-Diecaiie’ Cap. 
D.C. be - coated on Jacobson Mfg. Co., S.L. Disflamoll Phosphates Vusbentabetins Bayer 
th sides A.G. 

DG “70” Colorant with light Sheffield Plastics Inc. Disogrin Urethane, Cast urethane Disogrin Industries Ine 
ae or elastomer ¢ U. 8. Rubber Ge 
polystyrenes Dispersite Aqueous dispersions o . S. Rubber Co, 

DS-207 Stabilizer lubricant for National Lead Co. _ Saliver 
vinyl chloride ; Domepak Blister packages Plastic Artisans Ine, 

DLP Monofilaments, multifila- Dawbarn Bros., Inc. Doray Metalized Mylar films The Dorrie Process Gg, 
ments, ribbon yarns, and laminates Inc. 
etc., from linear poly- Dorion Fabricated Tefion and John L. Dore Co. 
olefins thermoplastic products 

DPR Natural depolymerized H. V. Hardman Co., The. Dorn Vinyl film and sheeting Gordon-Lacey Chesnieal 
rubber and coated fabrics Products Co., 

Dacron Polyester fiber E. I. du Pont de Nemours Double weld Seal for round bottoms of Protective Linkue a Corp. 

& Co., Inc. flexible liners 

Dake Presses Dake Corp. — Doven Slitting, cutting ma- Doven Machine & Engi 

Dapon Homopolymer of diallyl! FMC - —) Chemicals chines; sheeting equip- neering Inc. 
phthalate Div., Food Machinery ment; rewinders; auto- 

& Chemica! Corp. matic tension un- 

Darex Plasticizer; polyvinyl Dewey and Almy Chemi- winders 
acetate emulsion; high cal Co., Div. of W. R. Dow Corning Silicones Dow Corning Corp. 
styrene copolymer Grace & Co. Dowding Automatic injection Dowding & Doll Ltd, 
latex, high styrene molding machines 
copolymer resin Draco Plastic shears L. E. Birbach Associates, 

Darvan Nytril fiber Celanese Fibers Co., Div. Inc., Draco Div. 

of Celanese Corp. of Drapex Plasticizers Argus Chemical Corp. 
America Draver Proportioning feeders B. F. Gump Co. 

Darvic Rigid PVC sheet Imperial Chemical In- Dritherm satva-cod drying equip- North American Electric 

dustries, Ltd. nt Lamp Co. 

Davenite Water ground mica filler Hayden Mica Co., Inc. Drycol Siento for coloring Gering Plastics, Div. of 

Davis-Standard Thermoplastic and rubber Davis-Standard, Div. of plastics Studebaker-Packard 
extruding machine and Franklin Research Corp. 
accessories Corp. Dry-Flo Free flowing dusting National Starch Prod- 

Daxad Dispersing agents Dewey and Almy Chemi- powder ucts, Inc. 

cal Co., Div of W. R. Dryply Preimpregnated poly- Flexfirm Products 
Grace & Co. ester-fibrous glass 

Daycollan Cast urethane elastomer. The Dayco Corp. cloth and mat 

Daycor Corrugated and flat sheet Strick Plastics Co. Duco Enamels, finishes, E. I. du Pont de Nemours 
for non-structural uses lacquer sealers & Co., Inc. 

Day-Glo Daylight fluorescent silk Switzer Bros., Inc. Dulux Enamels, finishes, paints, E. I. du Pont de Nemours 
sereen products, print- varnishes, and foam & Co., Inc. 
ing inks, and paints resin 

Decalin Solvent E. I. du Pont de Nemours Duol Pigments a = Font de Nemours 

** ne. O.,5 nec. 

Dacarlite Decorative high-pressure Decar Plastic Corp. Duponol Sodium laury! sulfate E. I. du Pont de Nemours 
laminate and surface active & Co., Inc. 

Deckor PVC organosols and Scott Bader & Co., Ltd. agents. 
plastisols Duraba SS Copolymer styrene and E. & A. C. Whiting 

Decradall Decorative, formable Woodall Industries, Inc. acrylonitrile fiber 
polyester rigid sheet DuRaFoam Prefoamed epoxy blocks D ri R Pilot Plants, Ine, 

Dekoron Plastic extrusions Samuel Moore & Co. 

Delrin Acetal resin E. I. du Pont de Nemours 

& .. Ine. Duralon Furane resins U. S. Stoneware Co. 

Demivis Synthetic calcium sul- Continental Oil Co., Duran Vinyl upholstery Masland Duraleather Co., 
fonate to improve vinyl Petrochemical Dept. The : 
foam cell structure Durasleeve Plastic impregnated General Plastics Corp. 
when chemical blowing conduit 
agents are used Durastran R Polystyrene fiber and E. B. & A. C. Whiting 

Denflex Viny! plastisols and Dennis Chemical Co. monofilament 0. 
primers Durastran SR Copolymer styrene and E. B. & A. C. Whiting 

Den-Nex Hand cleaning compound Dennis Chemical Co. acrylonitrile fiber and Co. 

Densite Gypsum cement Bestwall Certain-Teed monofilament F 

Sales Corp. Duratex Supported vinyl fabric Textileather Div., Gen 

Design Lustrelite High luster patterned U._S. Plastic Products eral Tire & Rubber Co, 
acrylic sheets and but- Corp. Durethan Polyamides and linear he aman Bayer 
ton blanks polyurethanes 

Desmocoll Polyurethane-based raw Farbenfabriken Bayer Durethene Polyethylene thin-wall m...2 Co., Ine. 
materials for adhesives A.G. tubing and sheeting 

Desmodur Di- and tri-isocyanates Farbenfabriken Bayer Durex Pipe and fittings Franklin Plastics, Inc. 

A.G. Durez Phenolic, polyester, and Durez Plastics Div., 

Desmolin Isocyanate-modified poly- Farbenfabriken Bayer diallyl phthalate mold- Hooker Chemical Cor 
esters .G. ing compounds; poration 

Desmophen a ge group contain- Vorbenfnhefieen Bayer - PR a resins. Sent Chemical. a 
ing polyester and ly- .G. Durite ynthetic resins rden em 
ethers = The, Div. of The Borden 

Desmorapid Accelerators Farbenfabriken Bayer 30. 

A.G. Dur-X Plastic pipe and fittings Franklin Plastics, 

Devcon Metallic-piastic com- Chemical Development Duty Master AC motors Reliance Electric & 
pounds for making Yorp. neering Co. 
molds Duxkin Vinyl film and sheeting Harte & Co., Inc. 

Devine Vacuum chamber dryers; J. P. Devine Mfg. Co. Dyal Alkyd and styrenated Sherwin-Williams Co., 
conical blenders: alkyd resins for coat- he 
double ribbon mixers ings 

Dexstar Long fibre specialty C. H. Dexter & Sons, Dycril Photopolymer printing E. E du Pont de Nemours 
papers Inc. plate & Co., Inc. 

Diagen Dyes E. I. du Pont de Nemours Dyfoam Polystyrene foam plastic Dyfoam Corp. 

& Co., Ine. Dylan Polyethylene Koppers Co., Inc. 

Diakon Acrylic molding powder Imperial Chemical Indus- Dylene Polystyrene Koppers Co., Ine. 

tries. Lt Dylite Expandable polystyrene Koppers Co., Inc. 

Dialt Dially! phthalate molding Mesa Plastics Co. mal Maleic resins for coatings Sherwin-Williams Co.. 
compounds 

Diamond Vulcanized fibre Continental-Diamond Dyna-Drive Electronic table drive George Gorton Machine 

Fibre Corp.. Sub. of (longitudinal) Co. 
The Budd Co. Dynatherm Dielectric heating equip- Guild Electronics, Ine. 
Diamond Polyvinyl! chloride pentane Diamond Alkali Co. ment 1 . 
copolymer resin: Dynel Modacrylic fibers Union Carbide Chemicals 
Diatol Denatured alcohol ‘eobvent U. S. Industrial Chemi- Co., Div of Union 
cals Co., Div. of Na- Carbide Corp. 
tional Distillers and Dyphene Phenol formaldehyde Sherwin-Williams Co» 
Chemical Corp. resins for coatings The 

1306 


(For complete addresses, see Alphabetical Index, p. 1323) 


CQ 


sen 2 es \8 \ 



































NATURE OR TYPE COMPANY NATURE OR TYPE COMPANY 

TRADE NAME OF PRODUCT NAME TRADE NAME OF PRODUCT NAME 

————— 

Dyphenite Pheno! formaldehyde Sherwin-Williams Co., Epiphen Epoxide resins Borden Chemical Co., 
modified resins for The The, Div. The Borden 
coatings Co. 

Dyphos Heat, light, and outdoor National Lead Co. Epi-Rez Epoxy resins Jones-Dabney Co. 
weathering stabilizer Epi-Tex & Epi-Var Epoxy ester resins Jones-Dabney Co. 
for vinyl chloride Epoeap Epoxy casting and coat- Hardman Co. Inc., H.V. 

Dypol Polyester resins Sherwin-Williams Co., ing compounds 

The Epocast Casting, bonding, and Furane Plastics, Inc. 

Dythal General-purpose heat National Lead Co. laminating resins 
and light stabilizer for Epocrete Concrete-resurfacing or H. V. Hardman Co., Inc. 
vinyl chloride repairing compound 

Dytron Laminated fabric Dynamit Nobel A.G. Epocure Curing agents H. V. Hardman Co., Inc 

Epolene Low molecular-weight Eastman Chemical Prod- 
polyethylene resins ucts, Inc. 
Epo Lux-100 Air drying, chemically Steelcote Mfg. Co. 
E cured anti-corrosive 
coating 
Epon Epoxy resin Shell Chemical Co. 
Epon Curing Agent Hardeners for epoxy Shell Chemical Co. 

EMC Epoxy molding com- American-Marietta Co. resin systems 
pounds Eponite Resin for textile finish- Shell Chemical Co. 

EPCO Molding compounds Erie Plastics Co., Inc ing 

Eagle Pressed, non-woven felt The Felters Co. Eposet Epoxy setting compounds H. Hardman Co., Inc. 

Easton Rigid pipe and tubing Mannesmann- Easton Epotuf Epoxy resins Reic Shinota Chemicals Inc. 

Plastic Products Co. Epoweld Adhesive compounds H. V. Hardman Co., Inc. 
wee RA. o Onis : Epoxical ——— for tooling and U.S. Gypsum Co. 
ooling resins merson /umIng, ne. esives 
Adhesives Emerson & Cuming, Inc. Epoxol 7-4 Highly reactive poly- Swift & Co. 
Surface coatings Emerson & Cuming, Inc. epoxide 
Foam products Emerson & Cuming, Inc. Epoxylite Epoxy resin formulations Epoxylite Corp. 
Laminating resins Emerson & Cuming, Inc. Erdco Blister sealing machines Erdco Engineering Corp. 
Impregnants Emerson & Cuming, Inc. Escambia Polyviny! chloride resins; Escambia Chemical Corp. 
See P ae & Lo jams Inc. nowt chloride 
Photoelectronic edge ntercontinenta pearis 
guidance system Dynamics Corp. Escon Polypropylene resin Enjay Chemical Co., Div. 
Edtbauer-Duplex Automatic net weighers e. F. Suate Co. 2 , de nea Oil & Re 
Effortless Air valves annifin Co., iv. © ning 
Parker-Hannifin Corp. Estafoam Unsaturated polyester, Cannae’? Products, Ine. 
Blastacast Cast urethane elastomer Acushnet Process Co. thermoset, and rigid 
Blastex Plasticizer Plastics & Coal Chemi- foam plastic 
ae PY.» Allied Chem- Estane Casting ont/oe : rrenigg B. F. Goodrich Co. 
: ical Corp. gum urethane elasto- 
Blastic Tolex Vinyl coating on knit Textileather Div., The mer; prepolymer 
ae fabric backing General Tire & Rubber Estynox Epoxy or acetoxy fatty Baker Castor Oil Co., 
Co. ester plasticizers The 

Elastofoam Vinyl plastisol com- Union Carbide Plastics Ethocel Ethy! cellulose Dow Chemical Co. 

pounds Co., Div. of Union Ethylae Vulcanizing agent Pennsylvania Salt Manu- 
Carbide Corp. facturing Co. 
Elastolex Elastic fabric supported Textileather Div., The Evenglo Polystyrene Koppers Co., Inc. 
vinyl General Tire & Rubber Everfiex Vinyl acetate copolymer Dewey and Almy Chemi- 
Co. emulsion cal Co., Div of W. R. 
Eldo Methyl! esters and fatty Foremost Food & Chemi- Grace & Co. 
acids eal Co. Everlite Reinforced polyester Everlite Corp. 
' Eldoplast Plasticizer esenpet Food & Chemi- fibrous ae and 
corruga 

Electrofilm Solid film lubricants and Electrofilm, Inc. Everwhite Light stable polystyrene Sheffield Plastics, Inc. 
process; film-type heat- Evr-Kleer Cast acrylic sheets Cast Optics Corp. 

: ‘ ing elements ioe : Exact Weight Sralee--tunestetgs and Exact Weight Scale Co. 

Electroglas ast transparent copoly- asfiex, Inc. commercia! 

: mer sheet Excelsior Carbon black Columbian Carbon Co. 

Electrolimit Gages Pratt & Whitney Co., xon Raw or partly prepared Firestone Plastics Co. 

Inc. plastic resins in the 
Electrolube Solid film lubricants Electrofilm, Inc. form of powders, gran- 
Electronheat Dielectric preheating Resde!l Engineering Corp. ng * pellets, plastisols, 

; generators or lattices 

Elf Medium color channel Godfrey L. Cabot, Inc. Extrudalite Extruded sheets Rotuba Extruders, Inc. 
carbon blacks Extrudo-Film Wraps, films, sheets, Extrudo Film Corp. 

Elftex Oil furnace carbon blacks Godfrey L. Cabot, Inc. tubes, and rolls of 

: Elmer’s Adhesives The Borden Chemical plastic 
Company Extrulite Embossed, extruded sty- Rotuba Extruders, Ine. 
Elmes Hydraulie presses and Elmes Engineering Div., rene and acrylic sheet 
: equipment American Steel Extrulon For polyvinyl chloride Omni Products Corp. 
Foundries Extruvin For polyvinyl chloride Omni Products Corp. 
: Elprine Rubber-base coating -.< Mineral Products 
0. 

Elvacet Polyvinyl acetate emul- E. I. du Pont de Nemours 
sion -» Ine. 

: Elvanol Polyvinyl alcohol ae = — de Nemours F 
.» Ine. 

Emerox Dibasie acid Emery Industries, Inc. 

Emersol Stearic and oleic acids Emery Industries, Inc. FA Furfuryl aleohol The Quaker Oats Co. 

Emery Fatty acids and oleic Emery Industries, Inc. 50-B Plasticizer ie = 2 & =. Som 
esters cals Div. i - 

Emfac Monobasic acids Emery Industries, Inc. eal Corp. 

e, Emhart Vacuum forming Emhart Mfg. Co., Stand- F.LM.S.A.1. Spa Injection molding ma- F.1I.M.S.A.1. Spa 
Emlon m masnines z eg Div. : hines,h ¥ 4 ras - 
Synthetic resins Stoner-Mudge Co. ic pumps, an ydro- 
Empol Dimer acids Emery Industries, Inc. pneumatic accumulators 
: Emulphor Surfactant: emulsifying Antara Chemicals, Div. Fabmat Woven roving and me- Fiber Glass Industries, 
agent; page eee s rae Aniline & mantel Sones glass Inc. 
antistatic agen ilm rp mat, combine 
. yp ives Dirrqee-contens mixed = Anilin- & Soda- Fabrez bas apn eaten tex- — Chemicals, 
polymers for the pro- abri tile resins ne. 
duction of aqueous dis- Fabricfil Chopped fabrics for filler The Rayon Processing 
persione for paints. in plastics Co. of Rhode Island 
Endor Rubber peptizing agent a? fog de Nemours Fabrikoid Pyroxylin-coated fabrics E. I. a S ll Ne- 
-» Ine. mou Co., 
- Endura Impregnated and coated Endura Corp. Fabrilite Vinyl-coated fabrics E. I. a ew de. “Ne- 
papers mours -» Ine. 

Engravograph Portable and bench type New Hermes Engraving Fade-Ometer Testing apparatus for Atlas Electric Devices 
engraving machines Machine Corp. accelerat ading Co. 

Ensolex Cellular plastic material United States Rubber Co. Fairlite Cellulose derivative Shoe Form Co., Inc. 
= Py form or ex- Fairlon Polyethylene film Citppews uae ey 3 

ruded shapes Vv Rexall Drug 

Ensolite Cellular vinyl in sheet United States Rubber Co. Chemical 

e form and extruded Fairprene Synthetic rubber-coated du Pont de Ne- 
shapes : fabrics mours & Co., Ine. 

Entoleter Centrifugal machines Betsiches, ane, Sub. Fn Fairylite — Ra ms Garten Shoe Form Inc. 

merican g. tive in ass 1—raw 
is ne. or partly prepared ma- 
Epeo Molding compounds Erie Plastics Co., Inc. terials 
Epibond Synthetic resins for use Furane Plastics, Inc. Famco-Fiber Fabrics for laminating; Famco, Inc. 
2 in adhesives fillers: fibrous glass 
Epilote poxy resin 











Shell Chemical Co. 





for reinforcement 























Me 
———— a 
NATURE OR TYPE COMPANY NATURE OR TYPE COMPANY m 
TRADE NAME OF PRODUCT NAME TRADE NAME OF PRODUCT NAME 3 
Fariboro Decorative high-pressure Farley & Loetscher Mfg. Fluorlastic Process used in the man- Joclin Mfg. Co, 
nate Co., Plastics Div. ufacture of V- and L- {| 
Farlite Decorative and industrial Plastics Div., Farley & type seals, diaphragms, } 
high-pressure laminate her Mfg. Co. etc. 44 
Farrel Mills, calenders, extrud- anges Co. Fluorolin Teflon tapes Joclin Mfg. Co. 
e Fluorolubes Plasticizers for fluorine- Hooker Chemical Corp. 
Parrel-Birmingham Millis, calenders, ex- Parrei- Birmingham Co. containing plastics 
truders Fluoroseal Tefion-base thread com- Industrial Plastic Fabri. 
Fassion Vinyl coating Fassler, M. J., and Co., pound cators, Inc. 
Flucrosint Reinforced TFE-fluoro- Polymer Corp., The 
Feather Brand Balsa cores for rein- Snternational Balsa Corp. earbon resin 
forced plastics Fluran Fluorocarbon products U. S. Stoneware Co, 
Federan, Federlon, Vinyl-coated fabric Federal Industries, Div. Foamall Foamed polyurethane Woodall Industries, Ine, 
Fedwall of Textron, Inc. compounds 
Fedlastic Vinyl-coated jersey Federal Industries, Div. Foamedge Polyurethane foam, Sterling Alderfer Go, 
of Textro Inc. foamed-in-place, en- 
Fedroid Pyroxylin-coated fabric Federal Industries, Div. cased in vinyl cover 
of Textron, Inc. Fomrez Resins for fiexible and Witco Chemical Co., Ine, 
Fenalac Organic pigments used General Dyestuff Co., rigid foams ' 
in coloring plastics Div. of General Ani- Food Film Thermoplastic film and Food Film, Ine. i 
line & Film Corp. tubing } 
Ferro PVC heat and light sta- Ferro Chemical Corp. Foramine Urea-formaldehyde par- Reichhold Chemicals Ine, 
bilizers; organic in- ticle board adhesives 
hibitors: epoxy stabil- Forasite Phenol-formaidehyde par- Reichhold Chemicals Inc, 
izers: blowing agent ticle board adhesives 4 
catalysts; and colors Formacolor Color compounds Westchester Plastics, Ine, ! 
Ferrotron Magaets plastic mate- The Polymer Corp. Formacurve Formed decorative lami- Pine-Wood Plastic Co, 
rials nate 
Fibercast Reinforced plastic pipe Fibercast Co. Formadall Reinforced polyester pre- Woodall Industries Ine, 
and fittings mix (sisal, glass, and/ 
Fibercore Fibrous glass reinforced Plumb Chemical Corp. or synthetic fibers) ; 
molding compounds Format Mechanically bonded wiker Glass Industries, 
Fiberesin Laminated decorative Fiberesin Plastics Co. glass mat 
board and panel stock Formaton Automatic molding Guy “Pp. Harvey & Son 
Fiberfil Fibrous glass reinforced Fiberfil, Inc. presses Corp. 
injection molding com- . Formica Decorative high-pressure The Formica Corp., Sub, 
pound laminate of American Cyanamid 
Fiberform Kits for do-it-yourself Fiberlay, Inc. Co. i 
reinforced plastics Formold Die steel Crucible Steel Co. of 
molding America 
Fiberite Reinforced phenolic, The Fiberite Corp. Formpack Thermoforming equip- Hydro-Chemie, Ltd. 
melamine, and epoxy ment for packaging 
molding materials Formvac Thermoforming equip- Hydro-Chemie, Ltd. 
Fiberlay Packaged line of poly- Fiberlay, Inc. ment for industrial 
ester resins and ac- products 
cessories Formvar Polyvinyl formal resins Shawinigan Resins Corp, 
Piberthin Coated textile fabric United States Rubber Co. Forticel Cellulose propionate Celanese Plastics (Go, 
Fibrez Fibrous glass and premix General Plastics Corp. sheet, films, molding Div. of Celanese Corp, 
molding compounds and General Fiber Inc., powders of America 
Div. of General Plas- Fortiflex Linear polyethylene Celanese Plastics 
ties Corp. Celanese Corp. 
Filfiox Random cut fiber for Rayon Processing Co. of America 
filler in plastics Rhode Island Fortisan Rayon fiber Celanese Fibers Co., Div. 
Filfrac Cut cotton fibre Rayon Processing Co. of < Celanese Corp. of 
; merica 
Filon Fibrous glass and nylon Filon Plastics Corp. Fortrel Polyester fiber Fiber Industries, Ine. 
reinforced polyester Fosta Nylon Nylon resin Foster Grant Co., Ine. 
building and decorative Fostarene Polystyrene molding pow- Foster Grant Co., Ine. 
panels and glazing ders 
panes. The methods Fosta Tuf-Flex High-impact polystyrene Foster Grant Co., Ine. 
and equipment re- Foundrez Urea-formaldehyde and Reichhold Chemicals 
quired in the contin- phenol - formaldehyde Corp. 
uous manufacturing foundry resins 
process for making Franklin Hard vulcanized fibre Franklin Fibre-Lamitex 
laminates Corp. 
Fil-Pak Powder filling machine Ketchpel Engineering Co. Fray-No-Therm Heat sealable coating Farrington Texol Corp. 
Firco Plastic treatment for fire General Plastics Mfg. Freeloader Automatic blow-loading Whitso Inc. 
ose Co. machinery 
Fireban Flame-retardant, lami- Taylor Fibre Co. Frost White X Light-stable medium-im- Sheffield Plastics Ine. 
nated plastics pact styrene for fluor- 
Fire-Sauf Flame-retardant, trans- Resolite Corp. escent light diffusers 
lucent polyester struc- Fullwidth Wide milling machine George Gorton Machine 
tural panels knee 10. 
Flamemastic High-temperature-resist- Dyna-Therm Chemical Fulscope Pneumatic indicating or Taylor Instrument Com 
ant mastic coatings for Corp. recording controllers panies 
missile applications, Fuse Film Film and film laminate Velveray Corp. 
etc. Fyberold High grade insulating Wilmington Fibre Spe 
Flawmaster A thermosetting com- Carl H. Biggs Co., Inc. paper (“Fish Paper”) cialty Co. 
pound used to reclaim Fybrglas Repair kits Schramm Fiberglas 
metal parts and cast- Products, Inc. 
ings 
Flexbond Polyvinyl acetate emul- Colton Chemical Co., Div, 
sion Air Reduction Co., Inc. 
Flexichem Metallic stearates Swift & Co. G 
Flexol Plasticizers Carbide and Carbon 
= . - wo =. 
jexo-printer exographic printing olverine aper Con- y 
press verting Machine Corp. G-K Pipe joint compound Atlas Mineral Products 
Flex-O-Timer Time cycle controllers Taylor Instrument Com- Co. 
panies GRC Tiny injection molded Gries Reproducer Corp. 
Flexricin Fatty ester plasticizers Baker Castor Oil Co., thermoplastic parts 
e Gabrite Urea-formaldehyde Chemore Corp. 
Flexrite Lacquer colors Flexcraft Industries Gala Casein George Morrell Corp. 
Flexstron A filament reinforced Mystik Adhesive Prod- Galorn Casein ’ George Morrell Corp. 
tape for heavy duty ucts, Inc. Gamaco Natural calcium carbon- The Calcium Products 
packaging ate extender Div., The Georgia 
Flomax Liquid heat and light National Lead Co. Marble Co. 
stabilizer for vinyl Garako Accelerators for polyester Garan Chemical Corp. 
Florence Zine oxides New Jersey Zine Co., resins : 
The Garalease Release agent films Garan Chemical Corp. 
Fluon Fluorocarbon resin, ex- Imperial Chemical Indus- Garalun Aluminum oxide paper Armour A 
trusion tries, Ltd. woah Alliance Industries 
Fluorobond Surface treating material Joclin Mfg. Co. Garalyst Photopolymerization Garan Chemical Corp. 
for fluorocarbons peroxides (catalyst 
Fluorocell Expulsion cells Joclin Mfg. Co. composition) Co. 
Fluorofiex-C sheet, and tubing Resistoflex Corp. Garan Glass fiber roving O.F. Glass Fibers 
made from Kel-F Garan Finish Sizing for glass fiber O.F. Glass Fibers Co. | 
Flucroflex-T Hose, rod, sheet, tubing, Resistoflex Corp. roving , 
and flexible and rigid Garanized Glass fiber roving L.O.F. Glass Fibers Co. 
piping and components Garnet H.T. Heat.treated garment Armour & Co., Armour 
made of Teflon Alliance Industries 
Fluorogreen Teflon compounded with John L. Dore Co. Garox Peroxides Garan Chemical Corp. 
glass and ceramic fiber Gel-Kote Coating for polyester The Glidden Co. 
products 
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ee 

Gelva Polyvinyl acetate resins Shawinigan Resins Corp. Glopaque Polyester and acrylic U.S. Plastic Products 

Gelvatex Aqueous polyvinyl ace- Shawinigan Resins Corp. sheets and blanks with Corp. 
tate emulsions and pearl effect 
paint bases and paints Glykon Polyester resin Chemical Div., General 

Gelvatol Polyvinyl alcohol resins Shawinigan Resins Corp. Tire & Rubber Co. 

Gemwood Laminated sheets consist- Gemwood Corp Glyptal Pigmented resin-base Chemical Materials Dept., 
ing of pregwoods com- paints, varnishes, Genera! Electric Co. 
bined with plastic enamels, alkyd resins 
sheets (acrylic, Goldcote Gold-colored vacuum The Eyelet Specialty Co. 
phenolic, acetate, etc.) metalized finish 

Genamid Co-reactant for epoxy General Mills, Inc., Golpanol Protective coating for Satine Anilin- & Soda- 
resins Chemical Div. metal and anti.corro- Fabrik 

Genco Family name for line of General Plastics Corp. sive metal 
acrylic, cellulose ace- Goodallite Vinyl-coated fabric Goodall Vinyl Fabrics 
tate butyrate, poly- Good-rite Hydrophilic polymers, ee Goodrich Chemical 
ethylene, special styr- monomers, ozonic acids 
ene molding compounds and chemical inter- 
and sheets, and styrene mediates, adipates, 
blends (ABS) sheets phathalates, “ayuthetic 

Gencote Specialized coating form- General Plastics Corp. rubber 
ulations Gravalum Laminated aluminum and New Hermes Engraving 

GenEpoxy Epoxy resins for adhe- General Mills, Inc., phenolic — en- Machine Corp., Inc. 
sives, Laem. cast- Chemical Div. gravin 
ings, Gravoflex Flexible Taminated en- New Hermes Engraving 

Genetron Fluesinated hydrocarbons Allied Chemical Corp. graving stoc Machine Me -» Ine. 

General Chemical Div. Grex High-density polyethylene W. R. Grace & Co., 

Gen-Flo Styrene-butadiene latex Chemical Div., General Polymer Chemical Div. 

Tire & Rubber Co. Gridkore Lightweight partitions Balsa Ecuador Lumber 

Gen-Mix Reinforced pre-miry General Tire & Rubber for packaging and as Corp. 
plastics Co., e core material for trans- 

Genolon Hard, unplasticized vinyl! Anorgana G.M.B.H. lucent panels 
copolymer film and Grieve-Hendry Industrial and laboratory Grieve-Hendry Co., Inc. 
sheet ovens and furnaces 

Genotex Yarn for weaving of Anorgana G.M.B.H. Griffco PVA emulsions Griffin Chemical Co., 
plastic textiles Sub. of Nopeo Chemi- 

Genotherm Hard, unplasticized PVC Kalle & Co. A.G. cal Co. 
film and sheet Grip Flex Acrylic coating for Keystone Refining Co., 

Geno-tubing Hard unplasticized PVC Kalle & Co. A.G. plastics ne. 
lay flat tubing Grip Mask Sign masking film Keystone Refining Co., 

Gen-Tac Rubber-to-fabric vinyl Chemical Div., General Ine. 
pyrridine adhesive dip Tire & Rubber Co. Griptex Non-skid rug coating Adhesive Products Corp. 

Flexible instrument tape General Plastics Corp. Guard Vinyl-coated fabric’ for Columbus Coated Fabrics 

Genthane S Millable gum urethane The General Tire & Rub- wall covering Corp. 
elastomer; prepolymer r Co. Gummon Organic cold mold ma- Garfield Mfg. Co. 

Genton Aqueous dispersions of General Dispersions, Inc. terial 
nylon Gusco Epoxy and epoxy- A. Gushmer Inc. 

Gentro S-B-R rubber General Tire & Rubber phenolic coatings 

be Guttadur Rigid PVC for technical Kalle & Co. A.G. 

Gentro Jet S-B-R carbon black General Tire & Rubber application 
masterbatch Co. Guttagena Clear flexible and semi- Anorgana G.M.B.H. 

Geon Viny! resins, casting ma- B.F. Goodrich Chemical rigid PVC film and 
terials, emulsions and Co. sheet 
dispersions; vinyl base Gu-Tubing Clear flexible PVC tub- Kalle & Co., A.G. 
and rubber base; vinyl ing 
chloride, vinyl! chloride- Gymseal Clear phenolic floor finish McCloskey Varnish Co. 
vinylidene, other vinyls 

Ger-Flex Vinyl tubing Gering Plastics, Div. of 

Studebaker-Packard H 
Corp. 

Gerin Electric heat transfer Gerin Mfg. Co., Inc 
systems for the trans. . 
fer of heat by circulat- HB-20 Hydrocarbon plasticizers Monsanto Chemical Co., 
ing thermal liquids 2 Organic Chemicals Div. 

Gerlite Acrylic sheeting Gering Plastics, Div of HB-40 Partially hydrogenated Monsanto Chemical Co., 

Studebaker-Packard terphenyl Organic Chemicals Div. 
orp. Halex Fluorocarbon molding General Chemical Div., 
Ger-Pak Polyethylene film Gering Plastics, Div. of compound Allied_ Chemical Corp. 
Studebaker-Packard Halowax Chlorinated naphthalenes Union Carbide and 
rp. , Carbon Corp. 
Ger-Tube Polyethylene tubing Gering Plastics, Div. of Hamilton Precision gear hobbing The Hamilton Tool Co. 
Studebaker-Packard machines; drilling ma- 
Corp. chines; tapping 

Gileo Polystyrene and poly- Gilman Brothers Co., machines 
ethylene sheet e Hammermatic Air dry and baking Rexton Finishes Inc. 

Gillfab Fibrous glass laminates M. C. Gill Corp. enamels 

Gillite Translucent, fibrous glass M. C. Gill Corp. Hands-Off 110 Hand cleaner for liquid Chemical Industries, 
laminates polyester and epoxy nit of E. F. Van 

Glamourglas Decorative cast sheeting Plastex Laminates, Inc. resin workers Winkle Co. 

Glas-Bond Adhesive Polymer Industries, Inc. Hannifin Air power cylinders, air Hannifin Co., Div. of 

Glass reinforcing mate- Riegel Paper Corp. motors, hydraulic Parker-Hannifin Corp. 
rial for decorative cylinders, air control 
plastic laminates and valves, hydraulic power 
electrical and struc- units, hydraulic presses, 
tural parts and air presses 

Glasecomb Glass facing to honey- Plastex Laminates, Inc. Hardset Rubber cement for set- H. V. Hardman Co., Inc. 
com ting brushes 

Glasdramatic Process for drawing fila- Polygon Plastic Co. Harflex Plasticizers Wallace & Tiernan, Inc. 
ments of glass to shape Harmon Color dispersions in National Aniline Div., 
and bonded with poly- resins and plasticizers Allied —— Corp. 
ester or epoxy resin Hartex Viny! film and sheeting Harte & 

Glaskyd Glass-reinforced alkyd Glaskyd, Inc. Hasko-Struct Sandwich material Haskelite Mfg. Gees. ° 
molding compound (polyester resin-im- 

Glass Hog Attachment to Twin-Tip Peterson Spray Gun Co., pregnated fibrous glass 
spray gun; chops fibers ne. | to expanded 
in spray-up method of foam 
reinforced plastics Ratcol Line of plasticizers Hatco Chemical Div., 

Glastic Glass-reinforced plastic Glastic Corp., The . R. Grace & Co. 

Glasticote Cleaner-polish-protective Industrial & Domestic Haveg Filled phenolic resin Haveg Industries, Inc. 
coating: silicone oil Silicone Distributor Hawlex Molded reinforced cellu- Hawley Products Co. 
and wax mold release losic fibers 
agents Haysite Reinforced polyester Hays Mfg. Co, 

Glidpol Basic material for mold- The Glidden Co. Heatrex Clear and pigmented bak- Rexton Finishes, Inc. 
ing, laminating, etc... ing lacquer 
< plastic Heilex Plastic coatings Heil Process Equipment 
P ucts . 

Glitex Extruded tubing or Genesee Laboratory, Inc. Heirloom Alkyd protective coating McCloskey Varnish Co. 
shapes; tubing for Heliogen Phthalocyanine dyes General tuff Co., 
electrical insulation used in coloring vinyl, Sales Div. of General 

Globe-0-Sil Silica hollow spheres American Reinforced ete. Aniline & Film Corp. 

Plastics Co. Heliozone Inhibitor E. I. du Pont de Nemours 

Globlak Carbon black dispersion Columbian Carbon Co. & Co., Ine. 

Glomax Calcined aluminum sili- Georgia Kaolin Co Helix Bonding Epoxy resin adhesive Biggs Co., Inc., Carl H. 
cate extender and filler gent 
pigments Helix Flawmaster Epoxy resin-metal putty Biggs Co., Inc., Carl H. 
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emit 


Hercocel 


Hercoflex 
Hercolyn 


Hercules 
Herculite 


Herecrol 


Heresite 
Herox 


HET Acid 
Hetron 
Hexcel 
Hexcelite 
Hi-fax 
HiModulus 
Hi-Viz 
Hobe 
Holdertem 
Honey Cobond 
Horse Head 
Hostafion 


Hostalen 
Hostalit 
Hostaperm 


Hostaphan 
Hot Jet 
Hot-Shot 
Houze Hi Mod 
Hyben 
Hybond 


Hycar 


Hycry! 
Hydensel 
Hydrawlik 
Hydrite 
Hydrocal & 
Hydrostone 
Hydrolair 
Hydromite 
Hydro-printer 


Hyfac 
Hylene 


Hylon 
Hypalon 
Hy-Power 
Hy-R-Speed 
Hysol 


Hytrol 
Hy-tuf 
Hyvac 


Ice-O-Lation 
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Inorganic cold mold ma- 
teria 

Cellulose acetate molding 
powder; ethy! cellulose 
molding powder 

Plasticizers 


Hydrogenated methyl 
abietate 

Hot stamping presses 

Industrial and marine 
protective fabrics 

Acrylonitrile synthetic 
rubber 

Phenolic coatings 

Polymer-coated fabrics 
and laminates 

Basic materia! for poly- 
ester resins 

Polyester resins 


Structural honeycomb 

Decorative paneling 
using aluminum honey- 
comb and window glass 

High-density polyethyl- 
ene molding powder 

Parallel Prepreg 

Fluorescent pigments 

Honeycomb before ex- 
pansion 

Prehardened steel for 
holders or retaining 
rings 

Adhesives 

Zine pigments and titan- 
jum dioxide pigments 

Fluoroethylene resins, 
polytrifluorochloro- 
ethylene, and polytetra- 
fluoroethylene. 

Polyolefins, low-pressure 
polyethylene, polypro- 


ylene 

Polyvinyl chloride emul- 
sion and suspension 
material 

Organic pigment colors 
= owed plastics in 


Polyterepiithali ester 


Wiatte welding equip- 


Electric steam boiler 


Resin-loaded fibrous glass 
mat 

Coated and waterproofed 
fabrics and film 

Contact adhesive 


Emulsions and disper- 
sions; rubber; buta- 
diene-styrene: buta- 
diene-acrylonitrile; 
acrylate 

Modified ammonium 
polyacrylate solution 
lease papers 

Plastic tubing 

Extender and inert filler 
pigment 

Gypsum cements and . 
mold material 

Small air hydraulic lab- 

: small produc- 
tion press 

Resin gypsum mix for 
mold making 

Flexographic printing 
press 

Hydrogenated acids 

Organic isocyanates 


Special molded flexible 
polyurethane foams 
Synthetie rubber 


High vacuum pump 

Hydraulic cylinders, 
pressure generators 

Double arm mixers 


Epoxy resin compounds 
and amine and 
anhydride hardeners 
Ivent 


Alloy steel 


High vacuum pump 


I 


Prefabricated, modular, 
foamed-in-place in- 
sulating panels 

Roller mills 


Garfield Mfg. Co. 


Hercules Powder Co., 
ne. 


Hercules Powder Co., 


nec. 

Hercules Powder Co., 
ne. 

Acromark Co., The 

Herculite Protective 
Fabrics 


Heresite & Chemical Co. 


Heresite & Chemical Co. 

E. I. du Pont de Nemours 
& Co., Inc. 

Hooker Chemica! Corp. 


Durez Plastics Div., 
Hooker Chemical Cor- 
poration 

Hexcel Products Inc. 

Hexcel Products Inc. 


Hercules Powder Co. 


Houze Glass Corp. 
Lawter Chemicals, Inc. 
Hexcel Products, Inc. 


Heppenstall Co. 


Swediow Plastics Co. 

New Jersey Zinc Co., 
The 

Farbwerke Hoechst A.G. 
vormals Meister Lucius 
and Bruning 


Farbwerke Hoechst AG, 
vormals Meister Lucius 
and Bruning 

Farbwerke Hoechst AG, 
vormals Meister Lucius 
and Bruning 

Carbic-Hoechst Corp. 


Kalle & Co. A.G. 
D & R Plastic Welders, 


Ine. 

Automatic Steam Prod- 
ucts Co. 

Houze Glass Corp. 


Associated Rubber & 
Plastic Corp. 

Pierce & Stevens Chem- 
ical Corp 

Goodrich "Chemical Co., 
B.F. 


s 
U BS Chemical Corp. 


Mosinee Paper Mills Co. 
Hydrawlik Co. 
Georgia Kaolin Co. 


Unites States Gypsum 


0. 

Elmes Engineering Div., 
American Steel 
Foundries 

United States Gypsum 


Co. 
Wolverine Paper Con- 
verting Machine Corp. 
Emery Industries, Inc. 
E. I. du Pont de Nemours 
& Co., Inc. 
The Englander Co., Inc. 


E. - ~ ~~ de Nemours 


PK. | "Scientific Co. 
Hannifin Co., Div. of 
Parker-Hannifin Corp. 
. Day Co., Div. of 
The Cleveland Auto- 
matic Machine Co. 
Hysol Corp. 


E. , « du tg de Nemours 
Cricible aes Co. of 


Americ: 
Central Scientific Co. 


The Englander Co., Inc. 


B. F. Gump Co. 


Identasleeve 


Igepal 


Igepon 


Igloo-Wall 
Impco 


Imperial 


Im-plast 


Implex 
Impressor 
Impulse 
Inceloid 


Ind 


Indur 

Indusol 

Instaset Plastics 
Insul-Film 
Insulfoam 
Insulstric 
Insultrac 


Insurok 


Interplastics 
Intraplast 
Invin 

Iolyte 


Iporka 

Irgaplast Colours 
Irrathene 

Irvinil 

Irvington 

Isanol 


Isobestos 


Isoflex 
Isofoam 


Isoglas 


Isolastane 


Isolite 
Isolon 
Isomelt 
Isonel 
Isoplast 
Isoplex 


Ivo 


IRCO 98 
Javollal 
Jek-O-Mer 
Jel-O-Mer 
Jetflo 


Jet-Kote 
Joda 


Wire markers for Teflon 
wire 

Surfactant; emulsifier; 
antistatic agent; wet. 
ting agent 

Surfactant; 
agent 


wetting 


Prefabricated, foamed-in- 
place insulating walls 

Plastics processing equip- 
ment 

Double arm mixers 


High-impact, chemical 
resistant thermosetting 
materials 

Modified acrylic molding 
powder 

Portable hardness tester 

Steam traps 

Plastic sheeting, 
sives, lacquers 

Thermosetting and 
thermoplastic molding 
materials 


adhe- 


Phenolic molding com- 
pounds 

Viny! plastisols and or- 
ganosols 

Plastics 


Insulating varnish 

Open-cell polyester foam 
thermal insulation 

Fibrous glass-polyester 
laminate 

Fibrous glass-polyester 
laminate 

Laminated plastic sheet, 
tubes, gears, blanks, 
washers, discs, special 
molded parts 

Thermoplastic molding 
powders 

Plastic film and sheeting 

Liquid heat and light 
stabilizers for vinyl 
chloride 

Reinforced plastic fabri- 
cations 

Solvent soluble dyes 


Urea resin and foam 


Organic pigments 

Irradiated polyethylene 

Polyvinyl chloride resin 
and molding com- 
pounds 

Coated and laminated 
products 

Lacquer solvent 


Isocyanate (polyure- 

thane) resin-coated 
tos 

Crack-resistant poly- 
ethylene tubing 

Rigid and flexible ure- 
thane foam prepolymer 

Isocyanate (polyure- 
thane) resin-coated 
glass cloth 

Isocyanate (polyure- 
thane) elastomer. 
coated glass cloth 

Polyester resin 

Rigid polyurethane foam 
insulation 

Polyurethane wire 
enamel 

Polyester wire enamel 


Depolymerized rubber 

Duplex isocyanate (poly- 
urethane) resin-coated 
glass cloth 

Bone black 


J 


Polymeric amides homo- 
geenized with internal 
lubricants 


* Citronella odorant 


Liquid alkyd resin and 
solutions for use as 
coating compositions 
and as vehicles in 
paints and enamels 

Alkyd resins and solu- 
tions 


Injection 
chine 

Furane resin coatings 

Thermoplastic sheets and 
film 


molding ma- 


(For complete addresses, see Alphabetical Index, p. 1323) 


General Plastics Corp, 


Antara Chemi / 
of General ‘Alli 


Film Corp. 


Antara Chemi a 
of General ‘Antes «| 


Film Corp. 
The Sagiandal Co., Inc, 


Improved Machinery Ine) 


J. H. Day Co., Diy, t 
The Cleveland Auto. 
matic Machine Co, 

Richardson Co., The 


Rohm & Haas Co, 


Barber-Colman Co, 
Yarnall-Waring Co, 
Aus wiean Products ucts Mfg, 


Industrial Molded ; 
ucts Co., Inc. bi. ; 


Pitt-Consol Chemical Gg, 


Industrial Solvents & 
Chemicals Ine, 
Evans-Winter-Hebb Ing, 
Electrofilm, Ine, 
Rebinson Foams Ltd. 
Cincinnati Development 
‘ & Mfg. o 
Sincinnati velopment 
& Mfg. Co. 
Wichesdaon Co., The 


Interplastics Corp, 


Intraplast Mfg. Go. 
National Lead Co, 


Schori Process Corp. 


National Aniline Div. 
Allied Chemical Corpo 
ration 

Badische Anilin- & Soda 
Fabrik 

J. R. Geigy, S.A. 

General Electric Co, 

Great American Plastics 
Co. , 


Minnesota Mining & 
Mfg. Co. 

Badische Anilin- & Soda - 
Fabrik 

Natvar Corp. 


Keystone Plastics, Ine. 


Isocyanate Products, Ine. 


Natvar Corp. 

Natvar Corp. 

Schenectady Varnish Co, 

The Englander Co., Ine. 

Schenectady Varnish Co., 
ne. 

Sepenetinly Varnish Co, 
ne. 

Rubber & Asbestos Corp. 

Natvar Corp. 


Columbian Carbon Co. 





Robbins, Jim, Co., 


Fritzche Brothers, Ine. 
Alkydol Laboratories, 


Div. of Reichold Chemie 


cals, Inc. 


*9 


Alkydol Laboratories, 


Div. of Reichold Chemie 


cals, Inc. 
Reed-Prentice, Div. of 

Package Machinery Co. 
Furane Plastics, Inc. 
Davis Plastics C0» 

Joseph } 
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TRADE NAME OF PRODUCT NAME TRADE NAME OF PRODUCT NAME 

Johnson's Wax Wax products used as S.C. Johnson & Son,Inc. Lactoid Casein BX Plastics Ltd. 
mold release agents Ladcote Thermoplastic compounds L. A. Dreyfuss Co. 

Jolite Bottles, jars, and con- Lermer Plastics, Inc. Lamicoid Laminated thermosetting Mica Insulator  Div., 
tainers sheets, rods, tubes ar cg Mining & 

Lamidall Decorative polyester lam- Woodall Industries, Inc. 
inate 
K Laminac Polyester resins American Cyanamid Co. 
Lamin-Art High-pressure melamine Fabricon ucts, Div. 
“_” Cellophane E. I. du Pont de Nemours decorative laminates of Eagle-Picher Co. 
& Co., Ine. Lamitex Laminated plastics in Franklin Fibre-Lamitex 

Kadox Zine oxides New Jersey Zinc Co., The sheets, rods, tubes, Corp. 

Kalite Precipitated calcium car- Diamond-Alkali Co. screw machine parts, 
bonate, fatty acid stampings, etc. 
coated Lap Seal Air valves Hannifin Co., Div. of 

Kandar Thermoplastic resin U. S. Rubber Co. Parker-Hannifin Corp. 
emulsion Larerylic Acrylic sheet Lare Products, Inc. 

Plasticizers (oleate) Ohio-Apex, Div. F.M.C. Laromin Hardener for epoxies Badische Anilin- & Soda- 

jot Phenolic casting resins Poly Resins Fabrik A. 

Kauresin-Leim Phenol-formaldehyde res- Badische Anilin- & Soda- Laropal Modified ester for rapidly Anilin- & Soda- 
ins Fabrik A. G. drying oil, alkyd, al- Fabrik A 

Kaurit-Leim Urea-formaldehyde resin Badische Anilin- & Soda- cohol lacquers, etc. 

Fabrik A. G. Latekoll Thickening agent for dis- Badische Anilin- & Soda- 

Keldur Vibration isolation ma- Beltran Associates, Inc. persions ~~ k A. G. 
terial Latyl Dyes a ty Pont de Ne- 

Kel-F Flucrocarbon molding Minnesota Mining & m%. & Co., Inc. 
powder and products Mfg. Lauxein Casein and soybean ad- M to Chemical 

Keller Tracer-controlled milling Pratt & Whitney Co., hesives 
machines Lauxite Urea and lamine ad- M to Chemical Co. 

Kenflex Liquid and solid resins Renvtihe Petrochemicals, hesives 

ne. Layflat Plastic tubing Plax Corp. 
Kenmix Dispersions Kenrich Petrochemicals, Lecton Acrylic resin-coated fab- E. I. du Pont de Ne- 
Inc. rics and laminates mours & Co., Ine. 
Kenplast Plasticizers Kenrich Petrochemicals, Lectro “60” Stabilizer for vinyl elec- National Lead Co. 
ne. trical insulations 

Kentrall Combination hardness Torsion Balance Co., The Leefluor Tefion rods, sheets, tubes Walt Lee Chemical Corp. 
testers and molded or fabri- 

Kentron Micro hardness testers Torsion Balance Co., The cated parts 

Keracloth, Keralith, Pyroxylin impregnated Textileather Div., The Leguval Unsaturated polyester Farbenfabriken Bayer 

and Keratol cloth General Tire & Rubber casting resins A. G. 
Co. Lekutherm Epoxy-based casting res- Farbenfabriken Bayer 

Kessco Plasticizers, surface ac- Kessler Chemical Co., ins A. G. 
tive agents ne. Lemac Polyvinyl! acetate Borden Chemical Co., 

Ketac Ketone-aldehyde resin American Cyanamid Co. The, Div., Borden Com- 

Ketos Oil hardening tool steel Crucible Steel Co. of pany, The 

America Lemol Polyvinyl alcohol Borden Chemical Co., 

Kevinite Decorative plastic lami- Swediow Plastics Co. The, Div., Borden Com- 
nate pany, The 

Kingcote Cut cotton fibre Rayon Processing Co. of Leucogen Dyes S.. .% w 8 Pont hg Ne- 

R. I. mours 

Klearcor Polyethylene pipe with Western Plastics Corp. Leucosol Dyes E. I. du Pont “de Ne- 
clear interior and a mours & Co., Inc. 
black extruded sheath Lexan Polycarbonate General Electric Co. 

Kling Seal Thermoplastic-coated Milprint, Inc. Lignocol Anti-skinning agent Repden, Monger Chemi- 
sheet ca rp. 

Ko-Blend Insoluble sulfex-GR-s General Tire & Rubber Like Magic Water-white, antistatic Merchandise Presenta- 
master batch Co. cleaning solution for tion, Ine. 

Kodapak Sheet (I) Cellulose acetate Eastman Kodak Co. all plastics 

peek lapak Sheet (II) Cellulose acetate butyrate Eastman Kodak Co. Lintex Vinyl-coated fabric for Columbus Coated Fabrics 

“= Sheet (IV) Cellulose triacetate Eastman Kodak Co. table coverings Corp. 
Kod Polyester fiber Tennesse Eastman Co., Liquamatte Wet blast polishing and Techline = Wheela- 
Div. of Eastman Ko- honing machines brator 
dak Co. Liquasheen Wet blast abrasives Techline pe. «» Wheela- 

Ko-Kneader Continanee mixers (2” to Baker Perkins, Inc. brator Co: 

16” dia Lithosol Dyes E. Ll. du Pont de Ne- 

Kolbus Slitter- -sheeter Gane Bros. & Lane, Inc. mours & Co., Inc. 

Koloce Resin compositions for United States Rubber Co. Logo Solutions of organic Bee Chemical €o. 
cotton, rayon, and polymeric substances 
wool Logofoil Strippable protective Bee Chemical Co. 

Kopol Processed congo copals = Reichhold Chemicals Inc. coating composition 

Koresin Vinyl resin on a phenolic Badische Anilin- & Soda- Logoquant Chemical preparations Bee Chemical Co. 
base for the rubber in- Fabrik A.G. and protective coating 
dustry composition for use on 

Korez Rubber-base coating Atlas Mineral Products plastics 
. Co. Logoset Synthetic enamels and Bee Chemical Co. 

Korosea! Vinyl-coated fabrics; B. F. Goodrich Industrial varnishes 
vinyl film and sheet- Products Co. Lorco Vibratory precision fin- Lord Chemical Corp., 
ing: vinyl flexible and ishing equipment and Sub. of Wheelabrator 
rigid extrusions; mold- supplies Corp. 
ed items Lorol Fatty alcohol E. I. du Pont de Ne- 

Kotol Resin solution for ad- United States Rubber Co. mours & Co., Inc. 
hesives and castings Lotol Compounded latices Naugatuck ical 

Kralac Rubber compounding res- Naugatuck Chemical Div., peas States 
ins and plastic latices iv., United States Rubber Co. 

P Rubber Co. Loxite Adhesives Xylos Rubbe 

Kralastic Molding and extrusion Naugatuck Chemical Luaktin Rapidly evaporating sur- Badische Anilin- ~*~ Soda- 
powders and flexible la- Div., United States face coating for oil Fabrik A. G. 
tices Rubber Co. alkyd lacquers 

Krene Plasticized calendered Bakelite Co., Div. of 
vinyl  chloride-acetate Union Carbide Corp. Lube-Lok Solid film lubricants Electrofilm, Inc. 
film and sheeting and Labri-Bomb Air dry ‘lubricant in Electrofilm, Inc. 
cast vinyl film spray b form 

Krete-Form Reinforced glass over Detroit Macoid Corp. Lubri-Bond Air-dry lubricant Electrofilm, Inc. 
wood cores Lucidol Benzoyl peroxide Lucidol Div., Wallace & 

Kromoplast Dry colorant for thermo- American Molding Pow- Tiernan, Inc. 
plastics der & Chemical Corp. Lucite Acrylic I. du Pont de Nemours 

Krumbhaar Resins Lawter Chemicals, Inc. & Co., Inc. 

Krylon Plastic coating Krylon Inc. Ladox Colloidal silica E. I. du Pont de Nemours 

Kryolith Mineral filler Pennsalt Chemicals Corp. & Co., Ine. 

Kunstharz Unsaponifiable synthetic Badische Anilin- & Soda- Lamarith Cellulose acetate sheets, Celanese Plastics Co., 
resin, based on_ ket- Fabrik A. G. film, and molding Div. of Celanese Corp 
ones, alcohol-soluble powders of America 
resin for nitrocellulose Lumigraphic Fluorescent pigments Imperial Color Chemical 

Kure-Blend Tetramethyl thiuramdi- General Tire & Rubber & Paper Corp., Pig- 
sulfide GR-S ‘o., Chemieal Div. ment Color Div. 

Kwik-Klamp Resin adhesive for struc- National Starch Co. Lanlite Glass fiber reinforced Lunn Laminates, Inc. 
tural assemblies plaster 

Kwikprint Goldstamping equipment Halvorfold Kwikprint Co. Lunnlease Mold release agent Lunn Laminates, Inc. 

Luperco Organic peroxide com- Lucidol Div., anne & 

L pounds iernan, 
Luperox Organic peroxide pastes Lucidol Div. ‘Wallace & 

Tiernan, 

Labelon Pressure-sensitive tapes Labelon Tape Co., Inc Lupersol Organic peroxide solu- Lucidol Div., o Wallace & 
and labels tions Tiernan, Inc. 
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Laphen 


Lupolen 
Lupoline 


Lurex 


Lusane 
Lustreglov’ 


Lastrelite 
Laustretone 


Lastrex 
Lastrofoil 


Lastrogold 
Lutofan 
Lutonal 


Lavican 


Luxol 


Lytron 


MC 
MC-1 


M.D.A. 
M&M 
MPS-500 


M.T.D. 


Macrofol 
Madurit 


Magcarb L 


Magic-Vulc 
Maglite 


Maimin 


Makrofol 
Makrolon 
Mapico 
Maprenal 
Meregins 
Maraset 
Maraweld 
Marhelite 
Marblette 


Marbon 8000 
arco 


Marcothix 
Marincate 
Marion mixer 
Mark 


Marlex 
Marmix 


Marvibond 





Hardenable phenolic 
resin for chemical re- 
sistant lacquers and re- 
sistant coatings 

Polyethylene 


Tumbling barrels and 
compoun 


Metalized fiber 


Brilliant blue B dye 


High luster pearlescent 
acrylic sheets and 
blanks 

Smooth and patterned 
pearlescent acrylic 
sheets and blanks 

High luster pearlescent 
polyester sheets and 
blanks 

Styrene molding and ex- 
trusion compounds 

Non-tarnishable imita- 
tion gold, aluminum, 
and metallic colors 

Gold leaf 


Polyvinyl chloride emul- 
sion 
Polyvinyl ether 


Polyvinyl carbazole 
(heat-resistant; espe- 
cially for electronic 
applications) 

Dyes 


Unplasticized polystyrene 
emulsions (textile 


resin) and latices for 
surface coatings 


M 


Plastic mold and die steel 


Cyclahexanone 
paste 


peroxide 


Methylene disalicylic acid 
technical 
Disintegrating machines, 


etc. 

Chiorinated fatty acid 
esters for C formu- 
lations which is used 
as a vinyl plasticizer 

Molded items for under- 
ground construction 

Polycarbonate film 

Melamine resins for 
plastics industry 

Magnesium carbonate 
light technical 


Adhesives and coatings 
Active magnesium oxide 


Portable straight and 
round knife cutting 
machines 

Polycarbonate electrical 
insulating foils 

Polycarbonates 


Synthetic iron oxide pig- 
ments 

Melamine resins for 
varnish industry 

Polyurethane foam resins 

Crystal-clear epoxy resin 

Epoxy resins for tooling 
and electrical purposes 

Epoxy resin for welding 
of tanks 

Reinforced plastic com- 
position used in casting 

Phenolic resins 

High styrene resins 

Polyester resins 


Thixotropic polyester 
resins 


Magnesium trisilicate 


Mixing and blending ma- 
chines 

Stabilizers 

Olefin polymer 

Resin emulsions 


Metal-plastic laminates 


Imperial Color Chemical 
& Paper Corp., Pig- 
ment Color Div. 


Badische Anilin- & Soda- 
Fabrik AG 

Lupoline Automatic 
> Equipment 


The ~; Co., Div. 
of The Dow Chemical 


E. I. du Pont de Nemours 
Co., Ine. 
U.S. Plastic Products 
Corp. 


U.S. Plastic Products 
Co 


U.S. Plastic Products 
Corp. 


Monsanto Chemical Co. 
General Roll Leaf Mfg. 
Co. 


General Roll Leaf Mfg. 
C 


oO. 

Badische Anilin- & Soda- 
Fabrik AG 

Badische Anilin- & Soda- 
Fabrik AG 

Badische Anilin- & Soda- 
Fabrik AG 


E. P du Pont de Nemours 
Co., Ine. 
sueeaaeia Chemical Co. 


VegattemAmege Steel 


Po Plastics Co., 
Div. of Celanese Corp. 
of America 

—. Newport Chemi- 
ca 

Mitts & Merrill Inc. 


Hooker Chemical Corp. 


Plymouth Industrial, Inc. 


Naftone, Inc. 

Cassella Farbwerke 
Mainkur, A.G. 

Merck Marine Magne- 
sium Div., Merck & 
Co., Ine. 

Magic Chemical Co. 

Merck Marine Magne- 
sium Div., Merck & 
Co., Ine. 

H. Maimin Co., Inc 


Farbenfabriken Bayer 

Farbenfabriken Bayer 
A.G. 

Columbian Carbon Co. 


Cassella Farbwerke 
Mainkur, J 

The Marblette Corp. 

The Marblette Corp. 

The Marblette Corp. 


The Marblette Corp. 
George J. Kreier & Son 


The Marblette Corp. 

Borg-Warner Corp. 

Celanese Plastics Co., 
Div. of Celanese Corp. 
of America 

Celanese Plastics Co., 
Div. of Celanese Corp. 
of America 

Merck Marine Magne- 
sium Div., Merck & 
Co., Ine. 

Rapids Machinery Co., 
Ine. 

Argus Chemical Corp. 

Phillips Chemical Co. 

Marbon Chemica! Div., 
Borg-Warner Corp. 

Naugatuck Chemical 
Div., United States 
Rubber Co 


Marvinol 


Masiland Duran 
Master Color 


Mastermil 
Max-El 


Meadmatic 
Mearlite 


Mear|imaid 
Measuray 
Megavac 
Melurac 


Merac 


Mercadium 


Merix Anti-Fog 

Merix Anti-Static 
erlon 

Merpentine 

Merpol 

Mesamoll 


Metafiex 


Metafoam 


Metalplex 
Metalset 


Metaplene 
Metasap 


Meterflo 
Methac 
Methafiex 
Methocel 
ethox 


Methylon 
Metlbond 


Metso 


Micabond 
Micanite 
Micarta 


Miccron resins 
Miccrosol 
Microlith-T 
Micro Mica 
Micronex 
Microsurfacer 
Microtomatic 
Micro-Vent 


Midas 
Midlon 


Milam 
Millical 
Mil-O-Film 
Mini-Jector 
MiniMite 
Mipolam 
Miracle 


Mirasol 
Mirro-Brite 


Polyvinyl! chloride resins 


Vinyl upholstery 


Concentrated pigment 
dispersions for thermo- 
plastics materials 

Belt-driven vertical mill 


Free machining alloy 
steel 

Air valves, air timers 

Non-toxic synthetic 
pearl pigment 

Natura! pear! essence 

X-ray thickness gages 


High vacuum pump 
Melamine-urea adhesive 
resins 
Water-soluble rubber 
latex accelerator 
Cadmium mercury in 
colors 
Fog-preventative chemi- 
cal for plastics 
Antistatic for plastics 
Polycarbonate resins 
Surface active agent 


Surface active agent 


Phenol or cresol alkyl! 
sulphonates 

Coated textile fabric with 
polished metal ap- 
pearance 

Polyethylene foam, med.- 
density 

Vacuum metalizing 

Metal-filled epoxy formu- 
lations 

Polyethylene film, med.- 
density 

Metallic soaps and 
stabilizers 


Engraved applicator rolls 


Methanol-methyl acetate 


Plastic sheet 
Methylcellulose 
Dimethoxyettiy] 
phthalate plasticizer 
Phenolic coating resin 


Structural sandwich and 
metal-to-metal 
adhesive 

Sodium metasilicate 
pentahydrate and 
anhydrous; sodium 
orthosilicate concen- 
trated; sodium sesqua- 
silicate pentahydrate 
nded mica 


Built-up mica splitting 
sheets, tapes, tu 


Decorative high-pressure 
laminate 


mate. — fluidized bed 
Ving) ‘plastisols 


Transparent pigments 
dispersions for plastics 
and organic coatings 

Finely ground mica 

Carbon black 

Sizing machine for sur- 
facing thin sheeting 

Precision slicing & dic- 
ing machines 

Porous vinyl film 


Bronze dispersion 
Extruded sheeting 


Laminated packaging 
material 

Precipitated calcium 
carbonate 

Plastic sheets, bags, and 
wrappers 

Injection molding 
machines 

Portable temperature 
indicator 

PVC copolymers 

Adhesives and coatings 

Alkyd resins 

Metallized acetate, buty- 
rate, polystyrene, and 
polyester film and 
sheet 


(For complete addresses, see Alphabetical Index, p. 1323) 


es 


Nosantuas Chemical 
Jiv., United 

Rubber Co. — 
= _ Natene Duraleather 


Po a Molding 
Powder & Chemical 
Corp. 

George Gorton Machine 
Co 


Crucible Steel Co. of 
America 

Mead Specialties Co, 

The Mearl Corp. 


he Mena 
e Sheffie * 
Son Bendix Avian 


Content Scientifie Co, 
American Cyanamid Co, 


Pennsylvania Salt 

; Co., industria Div. 
mperial Color Chemical 
& Paper Corp., Pig. 
ment Color Diy, 

Merix Chemical Co, 


Merix Chemical Co, 
Mobay Chemical Co, 
E. I. du Pont de Nemours 


Co. 
E. I. du Pont de Nemours 
& Co. 
Farbenfabriken Bayer 
A.G. 
L.E. Carpenter & Co. 


Ludlow Plastics 


Sullivan Chemicals 
Smooth-On Mfg. Co 


Ludiow Plastics 


Metasap Chemical Co., 
Sub. of Nopeo Chemi- 
cal Co. 

American Engraving & 
Machine Co. 

The Borden Chemical 
Co., Div. of the Borden 
Co. 

Plax Corp. 

Dow Chemical Co. 

Ohio-Apex, Div. F.M&. 

General Electric Co., 
Chemical Materials 
Dept. 

Narmco Resins & Coat 


ings Co. 


Philadelphia Quartz Co. 


Continenta!l-Diamond 
Fibre Corp., Sub. of 
The Budd Co. 

Mica Insulator Div. of 
Minnesota Mining & 
Mfg. Co. 

Micarta Div. 
Westinghouse Electric 
Corp 

Michigan Chrome & 
Chemical Co. 

Michigan Chrome & 
Chemical Co. 

CRA Co., Inc., Pigments 

iv. 


The English Mica Co. 
Columbian Carbon Co. 
Buss Machine Works 
The DoAll Co. 
Canadian Resins and 
Chemicals, Ltd. 
Argus Chemical Corp. 
“oes Plastic Products 
Milorint, Inc. 
Diamond-Alkali Co. 
Milprint, Inc. 
Newbury Industries, Ine. 
Thermo Electric Co., Ine. 
Dynamit Nobel A.G. 
Miracle Adhesives Corp 


C. J. Osborn, Co. 
Coating Products 
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NATURE OR TYPE COMPANY NATURE OR TYPE COMPANY 
TRADE NAME OF PRODUCT NAME TRADE NAME OF PRODUCT NAME 
ee 
Mirromold maha etal aie Zao Caspeater Sea Oe. Myleroy Glass-bonded mica Electronic Mechanics, 
Mobaloy yntheti abrics, glass Ca olding Products, ne, 
ae —— ne. Myltite Bete, soten sleeves and Keystone Plastics, Inc. 
moiding compounds washers 
Mobay ay - al ae Mobay Chemical Co. Mystik Pressure.sensitive cloth Mystik jtiativs Prod- 
. ta. , . 
carbamy! halides; syn- — ae sk 
thetic resins, including 
polyesters; chemical N 
intermediates for poly- 
urethanes; catalysts 
and other additives for 
use in making poly- NP 10 Polymeric plasticizer Eastman Chemical Prod- 
urethane plastics ; poly- ucts, Inc. 
urethane foam; ete. NR Polyester resins Celanese Plastics Co., 
Mod- Epox Modifier for synthetic Monsanto Chemical Co., Div. of Celanese Corp. 
resins Organic Chemicals ; : of America 
Div. NR Pliolite Cyclized rubber coating The Goodyear Tire and 
Modigiass Surfacing and decorative Modiglass Fibers, Inc., A resins Rubber Co. a 
mats and veils; con- Sub. of Reichhold Nacconate Diisocyanates National Aniline Div., 
tinuous fiber reinfore- Chemicals, Inc. Allied Chemical Corp. 
ing mats; chopped fiber Nacconol Detergents — FE ore baad . 
flake; unidirectional i emica! rp. 
reinforcing mats and Naccosol Wetting agents ar | = enw 
tapes; chopped strands emica’ rp. 
Modulene Polyethylene resin and 4H. Muehlstein & Co., Inc. Naccotan Dispersing agent i PE 5 Panning 
molding compound i emica rp 
Modulite Modular fibrous glass- Modular Molding Corp. Nacromer Synthetic pearl pigments The Mearl Corp. 
polyester building, Nadic Anhydrides for alkyds National Aniline Div., 
glazing, and decora- and polyesters; hard- Allied Chemical Corp. 
tive panels; sandwich eners for epoxies 
panels Nadone Cyclohexanone General Aniline Div., 
Mogul Channel carbon blacks Godfrey L. Cabot, Inc. Allied Chemical Corp. 
Mogul Double arm mixers J. H. Day Co., Div. of Nalco Infra-red lamps a ar Electric 
The Cleveland Auto- F 
matic Machine Co. Nalnet Extruded netting E Nalle Plastics, Inc. 
Molacco i Carbon black - Columbian Carbon Co. Nalzin Zine (een ae for use in National Lead Co 
Mold-Ease Concen- fater soluble, mo erix emical Co. viny 
trate P' lubricant for quick re- Napolex aga me thermoplastic ne Moulded Plastics 
lease of molded plastic, tubing td. 
ceramic, and rubber Napthanil Diazo colors E. I. - _ de Ne- 
products mours 
Mold-Eze Mold lubricant Moldrite Products Co. Narmcloth Coated fabrics and pre- Narmco Resins & Coat- 
Moldtem Prehardened steel for Happenstall Co. gp ereee nt laminat- ings Co. 
molds ing materials 
Molgard Internal mold release Garan Chemical Corp. Narmtape > i sandwich ence See & Coat- 
products constructions ings . 
Moltopren Polyurethane foam Farbenfabriken Bayer Natco ey molding ma- National Automatic Tool 
A.G. chines ‘o., Ine. 
Monarch Medium color channel Godfrey L. Cabot, Inc. Naugahyde Vinyl-coated fabric United States Rubber Co. 
earbon biacks Naugapol Synthetic rubber Naugatuck Chemical 
Morarchrome Colors made by precipi- Imperial Color Chemical Div., United States 
tating phthalocyanine Paper Corp., Pig- : . Rubber Co. 
ment Color Div. Naugatex Butadiene-styrene latices Naugatuck Chemical 
Mondur Isocyanate resins Mobay Chemical Co. — States 
ubber 
Monite Casein adhesives Monite Waterproof Glue Naugatuck Plasticizers ee nape he mic al 
0. iv., ni tates 
Monitorecord Sequence time recorder The Sheffield Corp., Sub. Rubber Co. 
and analyzer of Bendix Aviation Naxol Cyclohexanol Geneem —— = ’ 
Corp. Alli emica’ rp. 
Monofast Pigments as Kohnstamm & Co., Nebony Petroleum hydrocarbon Neville Chemical Co. 
ne. resin 
Monomaster Tilting, circular arbor Boice-Crane Co. Neelium Extra-heavy-duty neo- Atlas Mineral Products 
saw prene coating Co. 
Monopeen Paints, varnishes, Interchemical Corp. Nekal Wetting agent Antara De 4 
enamels, etc. Sales Vv. oO nera 
Monopentek Monopentaerythritol Heyden Newport Chemi- é Aniline & Film Corp. 
i. ~ - vet x Corp. +t Neclad Metal-clad laminates New England Laminates 
rganic compounds, in- onsanto emica O., ° 
cluding plasticizers Organic Chemicals Div. Nelco Line of primers for ad- Chemical Products Corp. 
Montar Synthetic resins Monsanto Chemical Co., hering plastisols to 
Organic Chemicals Div. metal and glass; line 
Moplen Polypropylene Chemore Corp. of lacquers for deco- 
Morcowet Wetting agents Morton Withers Chemical rating styrene; and 
Co. line of nylon cable 
Morester Polyester resins Morton Withers Chemical coatings 
‘o. Nelco Plastic laminates New England Laminates 
Morfiex Plasticizers Morton Withers Chemical Co. 
i : ©. Neobon Neoprene coating Atlas Mineral Products 
Morsperse Dispersing agents Morton Withers Chemical ‘ 
Co. NeoCryl Acrylic polymers and co- Polyvinyl Chemicals, Inc. 
Motordrive Mechanical variable Reliance Electric & polymers 
speed drive Engineering Co. Neomerpin Surface active agents E. I. du Pont de Ne- 
Multifex MM Precipitated calcium Diamond.Alkali Co. mours Co., Ine 
carbonate, ultrafine NeoRez Styrene polymers and Polyvinyl Chemicals, Ine. 
Multiform Saws, benders, cutters, J. A. Richards Co. copolymers 
bridgers, dies Neo-Spectra Carbon black Columbian Carbon Co. 
Malti-Lok Resin base adhesive National Starch Co. eoVac Vinyl acetate polymers Polyvinyl Chemicals, Inc. 
Maltiplastics Reinforced plastics for Curd Enterprises, Inc. and copolymers 
industrial repairs and Neozone Rubber antioxidants E. I. du Pont de Ne- 
hoat coverings (in kit mours & Co., Inc. 
form) Nepoxide Epoxy coating Atlas Mineral Products 
Maltipraf Vinyl-coated fabric Elm Coated Fabrics Co., . 
Inc. Neutroleam Odor modifier for rubber, Fritzche Brothers, Inc. 
Malti-Table Table-type mechanical Wheelabrator Corp. vinyl, and plasticizers 
Malti defilashing machines Neutroscent Perfume for surface Fritzche Brothers, Inc. 
wave Formable core material Narmco Resins & Coat- dressing of finished 
: ings Co. plastics 
Maltranil Synthetic resins and Mobay Chemical Co. Nevamar High-pressure decorative The National Plastic 
catalysts for use in laminates Products Co. 
ai » pabies polyrethanes Mieke Chantel 6 Nevillac Se couma- Neville Chemical Co. 
Maltrao’ olyester resins Mobay Chemical Co. rone-indene resin 
Multrathane Elastomer chemicals Melee Ghamien So. Neville LX-685 Petroleum hydrocarbon Neville Chemical Co. 
Multron Synthetic resins (in- obay emica b resin 
cluding polyesters) Nevindene Coumarone-indene resin Neville Chemical Co. 
Mastang Composition base sheet- Textileather Div., The Nevinol Plasticizing oil Neville Chemical Co. 
supported vinyl General Tire & Rubber Nevsolv Hydrocarbon solvent Neville Chemical Co. 
Co. Niacet Vinyl acetate Carbide and Carbon 
Mycalex Glass-bonded mica Mycalex Corp. of Chemicals Co. 
America Niax Polyol polyethers for use Union Carbide Chemicals 
Mykroy Glass-bonded mica Electronic Mechanics, in manufacture of ure- Div. nion 
Mylar ne. thane products Carbide Corp. 
Polyester film Du Pont Nibrocel Base stock for high- Brown Co. 


pressure laminates 
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Nicoform 
$1-LD 


Nitrex 
























































Nitrocol 
Nitrosan 
Non-Fer-Al 


Non-flam 
Nonic 


Nopco 

Nopcocell 
Nopcofoam 
Nopco Lockfoam 
Noramite 


Normasal 
Norplac 
Norplex 
Novabestos 
Novodur 


Novosonic 


Nuba 
NuBond 
NuDie V 
Nuplabond 


Naplafiex 
Nuplaglas 


Nuseal 
Nygen Tolex 


Nylafil 


Nylaflow 
Nylam 


Nylasint 
Nylastint 
Nylatint 
Nylatron 
Nylaweld 
Nylox 


Nyvel 


Ocenol 
Ohio-Apex 


Ohmoid 

Ohopex 

Olefane 

Olin Polyethylene 
Omnicolor 


Omnylon 
mya 


Opalon 
Oppanol B 
Oppanol C 


Orasol 


Orlon 
Oronite 


Orthoplene 
Oxidex 





Electroformed cavities 
High-heat phenolic 


Synthetic rubber latices 


Nitrocellulose base pig- 
ment dispersion 
Blowing agent 


Precipitated calcium car- 
bonate, high purity 

Cellulose derivative 

Nonionic wetting agents 

Polyurethane foam 

Polyurethane foam (flex- 
ible) 

Polyurethane plastics 
(flexible) 

Polyurethane foam 
(foam-in place) 

Reinforcing material 

on crocidolite 

and amosite asbestos 
fibers 

Stabilizer for viny! chlo- 
ride flooring 

Proprietary line of plas- 
ties products 

Laminated plastics 

Asbestos 


and/or glass 
reinforcement and elec- 
trical insulation 


ABS copolymer 


A line of screening, fil- 
tering, and dewatering 
equipment 

Modified coumarone-in- 
dene resin 

Adhesive for nitrocellu- 
lose products 

Air hardening tool steel 


High-speed, automatic 
machine for metering, 
mixing, dispensing 

Compounded plastic ma- 
terial 

Extruded uni-directional 
fibrous glass profiles 

General mixing varnish 

Supported vinyl 


Fibrous glass reinforced 
nylon 

Nylon pressure tubing 

Nylon film and film lami- 
nates 

Sintered nylon parts 

Finely divided nylon 
molding powders 

Nylon dyes 

Filled nylons 

Nylon-to-nylon adhesives 

Cement for setting 
brushes 

Nylon and film laminate 


oO 


Oley! alcohol 


Plasticizers, monomers, 
plastics 2 
Laminated phenolic 


Specialty plasticizers 


Polypropylene film 
Polyethylene 


For pigments and dyes 
in plastics 

Nylon 

Chalk whiting 

Vinyl! chloride (resins and 
compounds) 

Polyisobutylene 

Polyvinylisobuty!l ether 


Organosoluble dyes for 


plastics and organic 
coatings 

Acrylie fiber 

Chemicals for use in 
industrial arts and 
sciences 

Polyethylene film, low- 
density 


Antioxidant for animal 
and vegetable fats and 
oils 





Electromold Corp. 

American Reinforced 
Plastics a 

Naugatuck Chemical 


iv.. United States 
Rubber Co. 

Cc. J. Osborn Co. 

E. I. du Pont de Ne- 
mours Co., Inc. 


Diamond Alkali Co. 
Shoe Form Co., Inc. 
Pennsalt Chemicals Corp. 
Nopeo Chemical Co. 
Nopeo Chemical Co. 
Nopeo Chemical Co. 
Nopeo Chemical Co. 


North American Asbestos 
Corp. 


National Lead Co. 
Northwest Plastics, Ine. 


Northern Plastics Corp. 
Raybestos - Manhattan 
Inc., Reinforced Plas- 
ties Dept 

a OE Bayer 
A.G 


Novo Div., Industrial 
Enterprises, Inc. 


Neville Chemical Co. 


Slomons Laboratories, 
ne. 
Crucible Steel Co. of 
America 


Nupla Mfg. Co., Div. of 
New Plastic Corp. 


New Plastic Corp. 


Nupla Mfg. Co., Div. of 
New Plastic Corp. 
McCloskey Varnish Co. 
Textileather Div., Gen- 
eral Tire & Rubber Co. 

Fiberfil, Inc. 


The Polymer Corp. 
H & R Industries 


The 
The 


Polymer Corp. 
Polymer Corp. 


The Polymer Corp. 
The Polymer Corp. 
The Polymer Corp. 
H. V. Hardman Co., Inc. 


Velveray Corp. 


E. I. du Pont de Ne. 
mours & Co., Inc. 
FMC Cupsee Chemicals 


Div., Machinery 
& Chemical Corp. 
Wilmington Fibre Spe- 

cialty Co. 

C Organic Chemicals 
Div., Food achinery 
& Chemicals Corp. 


AviSun Corp. 
Olin Mathieson Chemical 


Corp 
Products Corp. 


Omni 

Omni Products Corp. 

Pluess-Staufer (North 
American) 

Monsanto Chemical Co. 


Badische Anilin- & Soda- 
Fabrik AG 

Badische Anilin- & Soda- 
Fabrik AG 

CIBA Co., Pig- 
ments Div. 


E. I. du Pont de Ne- 
mours & Co., Inc. 
Oronite Chemical Co. 


Inc., 


Ludlow Plastics 
Fritizehe Brothers Inc. 


P. H. I. 


PHT polyethylene 
Omni 


P. LP. 


PPG 


P.V.C. 
Packless 


Paladin 
Palatal 
Palatinol 
Panafiex 
Panarez 
Panelcomb 
Pantasote 
Pantex 
Panther 
Papi 


Paracril 


Paraplene 
Paraplex 
Parasepts 


Parcloid 


Parilin 


Part-A-Part 
Patapar 


Peerless 

Pee Vee Cee 
Pelaspan 
Pent-Acetate 
Pentacite 
Pentalene 
Pentaphen 
Pentasol 
Pentek 


Penton 
Perclene 


Perflex 


Permacel 


Permagen 


Perma-Grit 
Permalux 


Perma-Mold 
Permansa 


Perma-Skin 
Permelite 


Permelite 
Permolith 


Permy! B-100 
Perspex 


Petrothene 


Petrowet 
Pexco 
Phenolite 
Phenopreg 
Phenoweld 
Phtalopal 
Picco 


Piccocizer 








P 


Hydraulic presses 
High-pressure polyethyl- 


ene 
Asphalt & resin thermo- 


plastic molding com- 
position 
Yarn; chopped strands 


and roving 
Plastic pipe compound 
Air valves 


Primers for plastics 
Polyester cast resin 


Softeners for lacquers, 
plastics, and film 
forming materials 

Hydrocarbon plasticizer 

Hydrocarbon resins 

Embossed cast sheeting 

Vinyl-coated fabric 

Unsupported vinyl! film 

Plastic pipe and fittings 

Polymethylene polyphe- 
nylisocyanates 


Synthetic rubber (oil- 
resistant) 
Polyethylene film, high- 
density 

Polyester resins 

Esters of parahydroxy 
benzoic acid, preserva- 
tives 

Vinyl! resin dispersions 
(vinyl chloride and 
vinyl  chloride-acetate 
resins) 

Saturated fatty ester 


plasticizers 
Release agent films 
Casting sheet for 
urethane 
ganic 
gansols, 
films 
Electrical insulation 


poly- 
foams, or- 
adhesives, or- 

and alkyd 


Rigid plastic pipe 


Expandable 
ads 
Synthetic amyl acetates 
Pentaerythrito! resins 

Amy! naphthalenes 
Para-tert-amy!phenol 
Synthetic amy! alcohol 
Pentaerythritol technical 


polystyrene 


Chlorinated polyether 
Perchlorethylene 


Flexible metal hose and 
tubing 

Films, resins, adhesives, 
coatings, and resin 
coatings 

Organic pigments used 
for coloring plastics 

Tungsten carbide abra- 
sives 

Neoprene accelerator 


Mold release agents 
Colorants (yellow, red, 
green, and orange) 
Vinyl and epoxy coatings 
Reinforced melamine 
molding compounds 
Melamine molding com- 


poun 

Lithopone 
Ultra-violet screener 
Acrylic sheet and rod 


Polyethylene resin 


Surface active agents 


Custom extrusions, fabri- 
cations 
Laminated plastic 


Preimpregnated papers. 
fabrics. glass cloth, 
and glass and sisal mat 

Phenolic adhesive 

Aleohol soluble phthalic 
resins for nitrocellu- 
lose wood lacquers 

Hydrocarbon resins 


Plasticizer 


(For complete addresses, see Alphabetical Index, p. 1323) 


Pepadean Bf 
i. ydraulics, 


Omni Products Corp, 
Plymouth I 
Products, Ine indastrial 


Plate Glass 


Schwartz Chemical Rov; 
—— = 
arker- i 
rocarker-Haaign Gor 
RR ay Div 
adische Anilin- & Sods. 
oa ~ AG . 
<~ e Anilin- & Soda 
Fabrik A. G, 


Pybargh 


Amoco Chemicals 
Amoco Chemicals 
Plastex Laminates, 
The Pantasote Co. 
The Pantasote Co, 
Western Plastics Corp, 
The Carwin Co, 


Menpatact, Ge mical 

iv., ni States 
Rubber Co. 

Ludiow Plastics 


Rohm & Haas Co. 
Heyden Newport Chemi- 
cal Corp. 


Parcloid Chemical Co, 


The Baker Castor Oil Go, 


Garan Chemical Corp, 
Paterson Parchment Pa 
per Co. 


National Vulcanized 


Products 
The Dow Chemical Go. 


Pennsalt Chemicals Corp. 
Reichhold Chemicals, Ine, 
Pennsalt Chemicals Corp, 
Pennsalt Chemicals Corp, 
Pennsalt Chemicals 
Heyden Newport 
cal Corp. 
Hercules Powder Co, 
E. I. du Pont de Ne 
moars & Co., Ine. 
Perfecting Service Go. 


Permacel 


ibre % 
Atlas Mineral 


General Dyestuff Co., A 
Sales Div. of General 
Aniline & Film Corp. 

Skil Corp. 


E. I. du Pont de Ne 
mours & Co., Ine. 

Brulin & Co., Ine. 

The Sherwin Williams 


Co. 
Dennis Chemical Co. 
The Fiberite Corp. 


Melamine Plastics, Ine. 
The Sherwin Williams 


Co. 

Ferro Chemical Corp. 

Imperial oun Indus 
tries 

Uv. 8. * rahenisiel Chemi- 
cals Co., Div. National 
— and Chemi- 
ca rp . 

E. I. du Pont de Ne 
mours ., Ine. 
Plastic Extrusion and 
Engineering Ine. 


National Valeniced Fibre 


Co. 
Fabricon Products, _ Div. 
of Eagle-Picher Co. 


H. V. Hardman Co., 
Badische Anilin- & we 
Fabrik A. G. 


Pennsylvania. Industell 
Chemica rp. 
Pennsylvania Industrial 


Chemical Corp. 








= 


cn a we eo ae eS See 











= sz ssss ses UB UE UE ied iB | 





rr +e oe 


P 


# 2°82 ? FET F 


a2 & ~%P 





~- 





| 





NATURE OR TYPE COMPANY NATURE OR TYPE COMPANY 

TRADE NAME OF PRODUCT NAME TRADE NAME OF PRODUCT NAME 

—— tO 

Piccoflex Styrene copolymer resins Pennsylvania Industrial Pliohyde Pisocicized polyvinyl Goodyear Tire & Rubber 

Chemica! Corp chioride sheeting fone Films & Flooring 

Piccolastic Styrene polymer resin Pennsylvania Industrial 

Chemical Corp Pliolite Styrene/butadiene _rub- The “aunliene Tire & 
Piceolyte Terpene polymer resin Pennsylvania Industrial r reinforcing resins; Rubber Co. 

Chemical Corp. styrene butadiene coat- 
Piccopale Petroleum resin Pennsylvania Industrial ing resins 

Chemical Corp. Pliolite latex Butadiene/styrene Goodyear Tire & Rubber 

Piccosize Petroleum resin emulsion Pennsylvania Industrial Co. 

Chemical Corp. Pliotac Rubber-base adhesives The Goodyear Tire & 

Piccotex Copolymers of styrene Pennsylvania Industrial Rubber . 
homologues Chemical Corp. Pliothene Color compounds Westchester Plastics, 

Piccoumaron Hydrocarbon resins Pennsylvania Industrial ne. 

Chemical Corp. Plio-Tuf Styrene copolymer high The Goodyear Tire & 

Piccovar Hydrocarbon resins Pennsylvania Industrial impact resins Rubber Co. 

Chemical Corp. Pliovie Vinyl chloride resins Goodyear Tire & Rubber 

Pigment Partially calcined clay Southern Clays, Inc. Co. 
used in polyvinyl chlo- Pliovie latex Viny! chloride copolymer Goodyear Tire & Rubber 
ride compounding Co. 

Pilot-Master Air valves Hannifin Co., Div. of Plumb-O-Sil Heat stabilizers for National Lead Co. 

Parker-Hannifin Corp. translucent and highly 

Pinto Composition base sheet- Textileather Div., The colored. vinyl 

supported vinyl General Tire & Rubber Pluracol P Diols Polypropylene adducts of Wyandotte Chemicals 
Co. varying molecular Corp. 

Pionite Decorative, high-pressure Pioneer Plastics Corp. weights 
melamine laminates Pluracol TP Polyether triols which Wyandotte Chemicals 

Pip-Superflexon Linear PE with antho- Plymouth Industrial olyols are polyoxypropylene Corp. 
phyllite, glass, and Products, Inc. derivatives of trimeth- 
resins oe : ylolpropane r 

Pittsburgh PX Prefix denotes plasticiz- Pittsburgh Coke & Chem- Pluronic Polyols A series of block polymer Wyandotte Chemicals 
ers made by company ical polyether diols derived Corp. 

Placo Line of small electri- Plastic Laminating Corp. from propylene and 
cally heated and wa- ethylene oxides 
ter cooled laminating Plyacien Protein adhesives Reichhold Chemicals, Inc. 
presses Plyamine Urea-formaldehyde ad- Reichhold Chemicals, Inc. 

Piacquer Semi-gloss acrylic paint Custom Coatings Co. _ hesives 

Plascor Buffing compounds for United Laboratories Co. Plyamul Polyvinyl acetate ad- Reichhold Chemicals, Inc. 
plastics hesives 

Plaskon Line of resins and mold- Plastics & Coal Chemi- Plymaster Adhesive - coated films Rubber & Asbestos Corp. 
ing compounds (e.g., cals Div., Allied Chem- and foils 
nylon 6, etc.) jeal Corp. Plyophen Phenol - formaldehyde Reichhold Chemicals, Inc. 

Plaspreg Furane resin-impreg- Furane Plastics, Inc. resins, adhesives, and 
nated compound varnishes 

Plastaplex Coatings for polystyrene Sullivan Chemicals Polectron Vinyl carbazole molding Antara Chemicals, Div. 

Plastex Line of pipe, shapes, etc. The Plastex Co. compound; resin poly- General Aniline & 

Plasticone Colorants (Red) The Sherwin Williams mer Film Corp. 

Co. Polesthan Water-white, polyester Hanley Plastics Co. 

Plasti-cut mar process stencil Ulano Products Co. embedments 
film: Pollopas Resin Dynamit Nobel A.G. 

Plastigen Soft resins for lacquers, Badische Anilin- & Soda- Poltreat Polyethylene film treated Extruders, Inc, 
based on nitrocellulose Fabrik AG for printing 
& other film formers Polyac Butyl rubber activator E. I. du Pont de Ne- 

Plastikon Adhesive (general pur- The B. F. Goodrich In- mours & Co., Ine. 
pose and cement put- dustrial Sw Co., Polybond Adhesive Polymer Industries, Inc. 
ties) Div. . Goodrich Polybrand Adhesive Polymer Industries, Inc. 

Co. Polycast Epoxy tooling Poly Resins 

Plastilock Rubber-resin thermoset- B. F. Goodrich Indus- Polycast Acrylic sheets The Polycast Corp. 
ting structural adhe- trial Products Co. Div. Polycell Cellulose casting resins Poly Resins 
sives B. F. Goodrich Co. Polycizer Plasticizer Harwick Standard Chem- 

Plastimayd Vinyl film and sheet Plastimayd Products ical Co. 
products Corp. Polyco Resin emulsions The Borden Chemical Co. 

Plastisand Resin-coated sand for Acme Resin Corp. 
shell molding 

Plasto Dyes for plastics and National Aniline Div., Poly-Eth Polyethylene resin Spencer Chemical Co. 
lacquer Allied Chemica! Corp. Polyethylene Omni Low-pressure polyethyl- Omni Products Corp. 

Plastoflex Plasticizers Advance Solvents & ene 

Chemical, Div. of Car- Polyfilm Polyethylene film The Dow Chemical Co. 
lisle Chemical Works, Polyfiex Plastic sheet Plax Corp. 
ne. Polyflexon Molded polyethylene re- Plymouth Industrial 

Plastolein Plasticizers for vinyls, Emery Industries, Inc. inforced with inorganic roducts, Inc. 
cellulosics, and syn- rs 
thetic rubbers Poly-Flo Polyvinyl-chloride preci- Electro-Chemical Prod- 

Plastoline Plastic lining Heil Process Equipment sion parts ucts Corp 

Plastolyn Coated fleece back fabric — Coated Fabrics Polyfoam Polyurethane foam The 1¢ General Tire & Rub- 

Plastomoll Softeners for lacquers Badische Anilin- & Soda- Polyfoam Expanded polystyrene Glo Brive Foam Plastic 
and plastics Fabrik AG products Products 

Plastopal Urea formaldehyde for Badische Anilin- & Soda- Polygard Rubber stabilizer Naugatuck Chggatont 
lacquers, acid-resistant Fabrik AG iv.. Uni 
coating and nitrocellu- ubber 
lose lacquers Polygel Aqueous and _ solvent Chemical Industries. Unit 

Plastrong Reinforced polyester pre- George Morrell Corp. gel structures (not of Van Winkle 
mix molding compound polymerized) of  res- 

Plastylite Vinyl phonograph record Plastylite Corp. ins, wax-like mate- 
compound rials, and non-metallic 

Pla-Tank Reinforced polyester for Haveg Industries, Inc. minerals 
chemical process equip- Polygum Adhesive Polymer Industries, Inc. 
ment Polyken Polyethylene film: poly- The Kendall Co. 

Plax Film, rod, bottles, and Plax Corp. ethylene electrical tape: 
tubing polyethylene protective 

nari Plastic sheet Plax Corp. tape coatings 

Bottles. tubing, sheet, Plax Corp. Poly-Kleen Liquid cleanser Seoarte Chemical Co., 
m, etc. ne. 

Plenco Phenolic molding com- Plastics Engineering Co. Poly-Lease Mold release agent Plastics & Coal Chemi- 
pounds; phenolic res- cals Div., Allied 
ins Chemical Corp. 

Pleogen Polyester resins Mol-Rez Div., American  Poly-Lite Plastic extrusions used Sandee Mfg. Co. 

Petrochemical Corp. as diffusers in elec- 

Plexicomb Facing to core honey- Plastex Laminates, Inc. trically lighted signs 
com and displays 

Plexiglas Acrylic sheet, molding Rohm & Haas Co. Polvlite Polyester resins Reichhold Chemicals, Ine. 
powder, etc. Polymerin Melamine-alkyd enamel Interchemical Corp., Fin- 

Plicose Polyethylene flat film Plicose Mfg. Corp. ishes Div. 
and layflat tubing Polymix Dry-blended colored Gering Plastics Div. 

Plicbond Adhesives Goodyeat Tire & Rubber polyethylene of Studebaker-Packard 

Co., Chemical Div. Corp. 

Pliofilm Rubber hydrochloride The Goodyear Tire & Polyox Water soluble resins Union Carbide Chemicals 
film Rubber Co. Co., Div. of Union 

Plioflex rubber Butadiene /styrene Goodyear Tire & Rubber Carbide Corp 

Co., Chemical Div. Polypenco Industrial plastics The Polymer Corp. 

Pliogtas Vinyl-coated glass cloth Flexfirm Products Polyplastex rative plastic sheet- Polyplastex United, Inc. 

Pliogrip Rubber-base adhesives The Goodvear Tire & ing and laminates 

Rubber Co. (generally vinyl) 

















NATURE OR TYPE COMPANY NATURE OR TYPE COMPANY 
TRADE NAME OF PRODUCT NAME TRADE NAME OF PRODUCT NAME 
Polyplax Thermoformed packages Plaxall Inc. Quinorgo Electrical insulations of Johns-Manville 
made of polyethylene, purified asbestos with ; 
polystyrene, and vinyl organic binder 
Polyplex Coatings for acrylics Sullivan Chemicals Co. Quinorgobord and Highly purified asbestos Johns-Manville 
Poly-Preg Pre-impregnated fabrics, U. S. Polymeric Chemi- Quinterrabord sheet materials 
mats, papers, and cals, Inc. Quinterra Electrical aoeenens of Johns-Manville 
fibers for laminating 100% purified bas 
and molding sheet cesin-tvented 
Polyprene Viny! organosol enamel Interchemical Corp., Quinterrabord Highly purified asbestos Johns-Manville 
Finishes Div. base sheet materials 
Poly-Pro Polypropylene Spencer Chemical Co. Quso Finely divided amorphous Philadelphia Quartz €o, 
Polyrez ins Polyrez Co., Inc. silica 
Pp Aqueous and solvent Chemical Industries, 
suspensions and micro Unit of E. F. Van 
dispersions of poly- Winkle Co. R 
ethylene, polystyrene, 
polyesters, epoxies, and 
non-metallic minerals 
Polystron-Omni Polystyrene Omni Products Corp. R-B-H Pigment dispersions in Interchemical Corp., 
Polystyrol of BASF Polystyrene Badische Anilin- & Soda- th chip and paste eter & Chemicals 
Fabrik AG form Di 
Poly Supra Dry colorants for Krieger Color & Chemi- RC Plasticizers, plastisols, Rubber Corp. of America 
plastics cal -» Inc. co-monomers 
Polytherm Polystyrene for expand- Omni Products Corp. Rx Sheets of phenolic resin- Consolidated Paper Go, 
able & expanded poly- impregnated paper- 
styrene boards 
Polython Polyethylene seamless Poly Plastic Products, Radialloy Tipped Carbide-tipped saw Radial Cutter Mfg. Corp. 
thin-wall tubing and Inc. blades, router bits, 
packaging bags; poly- special cutters, etc. 
ethylene film and Railite Decorative laminates Reiss Assoc., Inc. 
sheeting Rainboard Overlaid plywood Rainier Plywood Co. 
Polytool Polyester, epoxy, pheno- Reichhold Chemicals, Inc. Ramapo Pigments E. I. du Pont de Nemours 
lic, and polyurethane & Co., Inc. 
tooling compounds Ramol White mineral oils used Continental Oil Co., 
Ponsol Dyes E. I, du Pont de Nemours as dispersants for Petrochemical Dept. 
& Co., Inc. colorants for polyethyl- 
Pontachrome Dyes E. 1. du Pont de Nemours ene, internal lubricant 
& Co., Ine. for plastics, and com- 
Pontacyl Dyes E. I. du Pont de Nemours pressor lubricants for 
& Co., Inc. polyethylene manufac- 
Pontamine Diazo dyes E. I. du ‘Pont de Nemours ture 
& .» Ine. Randac Thermosetting resins for Mitchell Rand Mfg. Corp, 
Por-C-Lyn Baked enamel! finishes Atlas Coatings Corp. impregnating, encap- 
of exceptional hardness sulating, etc. 
Porofor Blowing agent for PVC Farbenfabriken Bayer Rand Fiber in depositor Rand Development Corp. 
and polyethylene A.G. Randfilm & Vinyl sheeting (unsup- Rand Rubber Co. 
Portelvator Portable elevating table Hamilton Tool Co. Randflex ported and supported) : 
Porto-Mill Erector-type milling George Gorton Machine Raven Carbon black Columbian Carbon Co, 
spindles Co. Rayaceta Bleached sulfide pulp for Rayonier, Inc. 
Portovent Flexible hose Flexaust Co. cellulose acetate 
Power Post Hydraulic press Ketehpel Engineering Co. Raybrite Reinforcement for Rayonier, Inc. 
Precisor Valve positioners Taylor Instrument Com- plastic 
panies Rayette Composition base sheet Textileather Div., The 
Pre-Imp Glass fiber loaded com- Flexfirm Products supported vinyl General Tire & Rubber 
pound for molding . Co. 
Pres-a-ply Pressure-sensitive Dennison Mfg. Co. Raymix Cut rayon fibers Rayon Trecuae Co. of 
gummed labels Ra. 
Pressure-Line Flexible polyethylene Skyline Industries: Sky- Rayseal High-frequency plastic Raybond Hiectecatill Ine. 
pipe with built-in re- line Plastic Pipe, Inc.; sealing and preheating 
inforcement Skyline Plastic Mold- Raytellics Metallic particles for Rayon Processing Co. of 
ing, Inc. decorative filler for R.L, The 
Pres-tock Moldable wood fibers Weyerhauser Sales Co., plastics 
Special Products Div. Readco Mixing, kneading, or Read Standard, Div. of 
Prestoflex Vinyl film and sheeting Presto Plastic Products blending machines Capitol Products Corp. 
Co., Ine. Real-Ease Silicone release compound reco Chemicals, Inc. 
Prestolene Polyethylene film, tubing, J. _F- Frank & Co.,  Realite Decorative high-pressure Reiss Assoc., Inc. 
and sheeting ‘ melamine laminates 
Printon Printed and decorated Printon Corporation RediRay Infra-red heating Infra-Red Systems, Ine. 
plastic material and modules 
films Reet Vinyl and polyethylene Ross & Roberts, Inc. 
Pro-fax Polypropylene Hercules Powder Co. film and sheeting 
Propiofan Polyvinyl propionate Badische Anilin- & Soda- Reevon Polyethylene filaments Reeves Bros., Inc. 
Fabrik_AG % and fabrics 
Proplene Polypropylene film Ludlow Plastics Reliance V and S Electric variable speed Reliance Electric & 
Proplybestos Polypropylene with Plymouth Industrial Drive 


Protektinsul 


Protex 
Protowrap 
Provinite 


Proxcote 
Proxmelt 


Prox-Mesh 


Prox-Peel 
Pulva-Sizer 


Pyro 
Pyrotex 


Qo 
Quakeral 
Quickset 


Quincy 
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anthrophyllite, glass, 


etc. 

Vapor barrier material: 
prefabricated polyvinyl 
pipe covering finish 

Zine oxides . 

Plastics-coated paper 

Heat and light stabilizer 
for clear vinyl 

Lacquer type coatings 

Solid coatings and ad- 
hesives applied by heat 

Plastic reinforced with 
wire mes 

Strippable coatings 

Granulating and pulver- 
izing machines 

Pyrometers 


Asbestos sheet and tapes 


Q 


Furan chemicals and 
derivatives 


Furfural 


Room temperature or- 
ganic peroxide catalysts 

Air compressors and 
vacuum pumps 


Products, Inc. 
Miracle Adhesives Corp. 
The New Jersey Zinc Co. 
Kehr Products Co. 
National Lead Co. 


Products, 
Products, 


Products, 


Pyroxylin Products, 
Pulva Corp. 


Pyroxylin 
Pyroxylin 


Inc. 
Inc. 


Pyroxylin Inc. 


Inc. 


Pyrometer Instrument 
Co., Ine. 

Raybestos-Manhattan, 
Inc., Reinforced Plas- 
tics Dept. 


The Quaker Oats Co., 
Chemicals Div. 

The Quaker Oats Co., 
Chemicals Div. 

U. 8S. Peroxygen Corp. 


Quincy Compressor Co. 


Ren-Coat 
Re-New-Coat 


Ren-Shape and 
n-Wood 
Resilifoam 


Resilyte 
Resimene 


Resinite 
Resin-Out 
Resinox 
Resloom 
Resmetal 


Resofiex R-296 


Resoform 


Resorsabond 


drive 

Architectural 
coatings 
poxy resin coating or 
resurfacing 

Carvable plastic model 
and patternmaker ma- 
terial 

Foamed slab stock and 
foamed or fabricated 
shapes 

Decorative plastic 
laminates 

Urea and melamine 
resins 

Thermoplastic resin in 
form of extruded tub- 
ing, tape, and shapes 

Solution for dissolving 
eured polyester and 
epoxy resins; cleans 
spray guns, etc. 

Phenolic resins and 
compounds 

Textile resins (melamine 
and cyclic ethylene 
urea) 

Metallic patching paste 
(self-hardening solder) 


membrane 


Compatible. resinous, 
non-volatile, and non- 
migrating plasticizer 
for polyvinyl acetate 

Dyes and pigments for 
use in coloring resins 
and plastics 

Resorcinol and modified 
resorcinol resins 


(For complete addresses, see Alphabetical Index, p. 1323) 


Engineering Co. 
Ren Plastics, Inc. 


Truscon Laboratories 


Ren Plastics, Inc. 
Plastomer Corp. 


The Buckstaff Co. 
Monsanto Chemical Co. 


Resinite Dept., Div. 
The Borden onal 


Co. 
Retto Products 


Monsanto Chemical Co, 
Monsanto Chemical Co. 


The Borden Chemical 
oe ay, oe The 
Borden ; 
Cambridge On dustries Co. 


General Dyestuff Co., A 
Sales Div. of 
& Film Corp. 


Aniline 
American-Marietta 

Adhesive, Resin 

Chemical Div. 
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Respro 
Resproid 
Reswax 


Resyn 
Rex 


Soler 


Rexatherm 
Bicieoce 
Reynofoam-P 
Reynofoam-V 

Reynosol 
Rez-n-bond 
Rez-N-Dye 
Rez-N-Lac 
Rez-N-Polish 


Richlite 
Richlite Overlay 


Ridgelow Polyeon 
Rigicast 

Rigidene 

Rigidon 


Rigidsol 
Rigivin 


Rila 
Rincontrol 
Rippolite 
Ro-Ball 


Robi-Foam 
Rodoon 
Rolease 

Roller Patent 
Rolox 

Rona 

Rontex 


Roofmate 
Roracyl 


Rosite 


Rotalin 
Rotamill 


Rotary Union 
Rotoshere L 


Roveloth 
Rovmat 
Royalite 


Royal Master 


Rucoam 
Ruddflex 


Relan 


Rulon 
Ryertex-Omicron 
PVC 


Vinyl! film, sheeting, and 
coated fabrics 


Viny! film, sheeting, and 
coated fabrics 


Synthetic wax-resin 
combination 


Complete line of resin- 
base adhesives 
High-speed steel 


Primers and lacquers 

Chlorinated rubber coat- 
ings 

Chemical catalyst 

Enamels 


Polyurethane foams 
Vinyl! chloride foams 
Plastisols and organosols 


Acrylic and styrene 
cement 

Dip-dye for coloring 
plastics 

Lacquers for all plastics 


Powder cleaner and anti- 
static 

Phenolic laminates 

Phenolic overlays for 
plywood and particle 
boards 

Polyethylene-coated 
boards, papers, etc. 

Cast plastic 


Polyethylene 
Glass-reinforced plastic 


Rigid plastisol 
Rigid vinyl 


Fluorescent pigments 
Wrinkle enamels 


Fibrous glass reinforced 
laminate sheets 
Sifters 


Polyether and polyester 
polyurethane 

Silk screen process 
for plastics 

Silicone rubber-covered 
roll for plastics proc- 
essing applications 


inks 


Vinyl material with a 
patent finish, in roller 
form 


Adhesive for paint rollers 
Pearl essence and pearl- 
escent pigments 
Plastic sealing compound 
for textile materials 
Expanded polystyrene 
Dyes 


Inorganic and organic 
molded electrical in- 
sulating materials 

Dyes 


Semi-automatic rotary 
milling machines 
Rotating joints 
Portable round knife 
cutting machine 
Woven roving 


Unidirectional mechani- 
cally bonded glass mat 

Blend of synthetic rubber 
and thermoplastic resin 
(ABS polymer blend) 

Centerless grinding ma- 
chine 

Vinyl film and sheeting 


Vinyl sheeting & film; 
also butyrate, fluoro- 
carbons, styrene 
copolymers, etc., sili- 
cones; laminates: 


vinyl-coated cloth 
Flame-retardant plastic 


Reinforced fluorocarbon 
Polyvinylchloride 


Bolta Products Div., The 
General Tire & Rubber 


Bolta Products Div., The 
General Tire & Rubber 


Div. of The 
Borden Co. 
Nationa! Starch Co. 


Crucible Steel Co. of 
America 


Rexton Finishes, Inc. 
Rexton Finishes, Inc. 
Rexton Finishes, Inc. 
Rexton Finishes, Inc. 


Reynolds Chemical Prod- 
ts Co 


uc’ " 

Reynolds Chemical Prod- 
ucts Co. 

Reynolds Chemical Prod- 
ucts 5 

Schwartz Chemical Co. 


Schwartz Chemical Co., 
ne. 
Schwartz Chemical Co., 
Chemical Co., 

ne. 
Rainier Plywood Co. 
Rainier Plywood Co. 


Lowe Paper Co. 


Heil Process Equipment 
Corp. 
= Process Equipment 


orp. 

Heil Process Equipment 
Corp. 

Watson-Standard Co. 

Heil Process Equipment 


Corp. 

Rhode Island Labora- 
tories, Inc. 

Interchemical 
Finishes Div. 

Rippolite Plastic Prod- 
ucts, Inc. 

J. H. Day Co., Div. of 
The Cleveland Auto- 
matic Machine Co. 

Robinson Foams, Ltd. 


Corp., 


Union Ink Co. 


Stowe-Woodward, Inc. 
Sommers Plastic Prod- 
ucts 


H. V. Hardman Co., Inc. 
Rona Laboratories, Inc. 


Fiexfirm Products 


The Dow Chemical Co. 


E. I. du Pont de Nemours 
& . Ine. 


Rostone Corp. 


E. I. du Pont de Nemours 
& Co., Inc. 


Dowding & Doll Ltd. 


Perfecting Service Co. 
H. Maimin Co., Inc. 


Fiber Glass Industries, 
ne. 


Fiber Glass Industries, 
ne. 


United States Rubber Co. 


Royal Master, Inc. 


Rubber Corp. of America 
Rudd Plastic Fabrics 
Corp. 


E. I. du Pont de Nemours 
& Co., Inc. 


Dixon Corp. 
Joseph T. Ryerson & Son 


S.C.A.E, 


Safe-T-Dek 
Safety-sight 
Saflex 
Safrella 
Samson Extra 
San-D- Lite 


Sandt 
Sanitized 
Santicizer 
Santolite 
Santomask 
Santonox 
Santowax R 
Saraloy 400 
Saran and 
Saran Wrap 
Saran-O-Lam 
Saran Wrap 
Sarcotrol 
Satinesque & 
Satinglo 
Satusply 


Scalperator 


Schallfix 
Scorbord 
Scotchply 


Scotchply Brand Re- 
inforced Plastic 

Screen-O-Printer 

Scriptite 

Seru-Drill 

Sealcast 


Sealdbin & 
Sealdtank 


Sealerine 
Sealfoam 


Sealine 
Seai-peel 
Sealset 
Sealweld 
Sealz 
Seamco 
Seiden 


Seilon 


Selectrol 
Servospeed 
Sevron 
Shelblast 


Shellene 
Shell-pli 


Sicalene 
Sicalit 
Sicaloid 
Sicofane 


Ss 


Electronic apparatus for 
treating polyethylene 
film; welding and cut- 
ting machine; photo- 
cell controlled 

Alkyd base non-slip coat- 
ing for floors 

Fluorescent products 

Polyvinyl butyra! film 

Sassafras odorant 

Steel for plastic molds 

Polyethylene sheet ma- 
terials 

Die presses 

Bacteriostat 


Plasticizers 
Industrial resins 
Odor-masking agent 


Antioxidants for olefinic 
resins 
Wax substitute 


Vinylidene chloride 
elastic sheeting 

Vinylidene chloride co- 
polymers 

Printed and laminated, 
saran films, saran 
casing, etc. 

Pepenguneye chloride 


m 

Mold temperature con- 
troller 

Vinyl coated fabrics 


Reinforced-polyester 
laminate 

Machine for separating 
mechanically and 
pneumatically 

Universal sieve analysis 
unit 

Expanded polystyrene 

Pre-impregnated mate- 
rial, non-woven fila- 
ments 

Continuous, non-woven 
filament orientation 

Silk screening equipment 


Paper finishes 
Screw driver 
combination 


and drill 


Potting and casting 
compounds 

Flexible, collapsible con- 
tainer of multi-ply rub- 
ber-coated cord fabric 
for shipping of corro- 
sive liquids and dry 
flowable solids 

Concrete sealer 

Foam-in-place com- 
pounds 

Hand-operated portable 
heat sealer 

Hot melt strippable coat- 


Ings 
Activators and hardeners 
Adhesives 
Rubberized bitumens 


Styrene molding material 
High-frequency welders 


Vinyl, styrene, and poly- 
ethylene rolls and 
sheets for vacuum 
forming 

Automatic checkweigher 


Variable-speed motor 
drive systems 
Dyes 


Soft grit blasting media 
for deflashing molded 
plastic parts 

Packing bags or sacks 
made of polyethylene 

Laminated products (cel- 
lulose sheeting com- 
bined with other 
products) 

Polyethylene sheets 


Cellulose acetate molding 
powder 
Cellulose acetate sheets 


Regenerated cellulose 
film 


S.C.A.E., Baccio da 
Montelupo 


Truscon Laboratories 


Lawter Chemicals, Inc. 
Monsanto Chemical Co. 
Fritzsche Bros., Inc. 
The Carpenter Steel Co. 
Sandee Mfg. Co. 


Atlas-Sandt Corp. 
Sanitized Sales Co. of 
America, Inc. 
Monsanto Chemical Co., 
Organic Chemicals Div. 
Monsanto Chemical Co., 
Organic Chemicals Div. 
Monsanto Chemical Co., 
Organic Chemicals Div. 
Monsanto Chemical Co., 
Organic Chemicals Div. 
Monsanto Chemical Co., 
Organic Chemicals Div. 
The Dow Chemical Co. 


The Dow Chemical Co. 


Printon Corp. 


Dow Chemical Co. 
Sarco Co., Inc. 


Columbus Coated Prod- 
ucts Corp. 
United States Rubber Co. 


Hart-Carter Co. 


Novo Div., Industrial 
Enterprises, Inc. 
The Dow Chemical Co. 
Minnesota Mining & 

Mfg. Co 


Minnesota Mining & 
Mf 


g. x 

Screen-O-Printer Mfg. 
Co. 

Monsanto Chemical Co. 

The Black and Decker 


Mfg. Co., Industrial 
Div. 
Minneapolis Honeywel! 


lator 
United States Rubber Co. 


Customs Coatings Co. 

Minneapolis Honeywell 
Regulator Co. 

Sealine Mfg. Corp. 


Seal-Peel, Inc. 


Minneapolis-Honeywell 
Regulator Co. 

Minneapolis-Honeywell 
Regulator Co 

Naugatuck Chemical 
Div., United States 
Rubber Co. 

Seamco Chemical Co. 
Seidensha Electronical 
fg. Co., Ltd. 
Seiberling Rubber 

Plastics Div. 


Co., 


The Exact Weight Scale 
Co. 

Electro-Devices, Inc. 

E. I. du Pont de Nemours 

-» Ine. 

Agrashell, Inc. 

Shellmar-Betner Div., 
Continental Can Co. 

Shellmar-Betner Div., 
Continental Can Co. 

Mazzucchelli Celluloide 
S.p.A. 

aa oe ge Celluloide 
S.p.A. 

Mazzucchelli Celluloide 
S.p.A. 

Mazzucchelli Celluloide 
S.p.A. 
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Sicofoil 
Sicovinile 
Sierra 








Sierracin 
Sierracote 
Sierralite 





































Sierratex 
Sign strip 


Silastic 
Silcobest 
Siloons 
Silvacel 


Silvacon 


Silvacote 
Silvaloy 


Silvatrim 
Silvex 
Sireo 


Sircoblast 


Slip-Eze 


Smooth-on 
Sno-pak 


Sobo 
Solar 


Solfast 
Solka-Floc 
Solox 


Solozone 


Solvenon 


Solvie 
Solvofen 


Somica 
Son Blaster 
Sonite 


Sonogen 


Speedmaster 
Speed-Rex 
Speedylectric 
Spen-Amm 
Spencer nylon 
Spensol 
Spiralloy 


Spiral tubing 


Spired & 
Spiroyl 


Cellulose acetate 
triacetate film 

Vinyl and vinyl 
mer sheets 

Phenolic and urea forms, 
plates, shapes, and de- 
vices 

Cast transparent poly- 
ester sheet 

Transparent conductive 
coating 

Phosphorous and lumi- 
nous compositions and 
devices 

Colored coatings 

Strippable masking coat- 
ing for plastics signs 

Silicone rubber 

Laminated glass cloth 
slot wedges 

Silica hollow spheres 


Wood fiber products 


and 


copoly- 


Extender and filler (bark 
products) for various 
molding compounds 
and casting resins 

Vacuum metalized finish 

Moldable wood fibers 


Metalized plastic strip 

Aluminum powders com- 
pounded with plasti- 
cizers 

Nut shell flour used as 
fillers 


Ground nut shell pellets 
for soft grit blast- 
cleaning and deflashing 
of molded plastics 
products 

Slip agent for polyethyl- 
ene 

Iron cements; 
flexible mol 
pounds 

Resin foam for mounting 
and preserving cut 
flowers 

Polyvinyl acetate all- 
purpose adhesive 

Alkyl, aryl sulfonate 
wetting, dispersing, 
and emulsifying agents 
(dry); special amide 
wetting, dispersing, 
emulsifying, antistatic, 
plasticizing agents. 
(liquid) 

Colorants (red and blue) 


polysul fide 
com- 


Finely-divided purified 
cellulose 
Denatured alcohol solvent 


Sodium peroxide 


Dimethylacetate for sol- 
vents and thinner for 


lacquers 
Polyvinylehloride resins 
and vinyl copolymers 


Sclvents and dispersants 


Built-up 


mica paper 

sheets, tapes, and 
tubes 

Ultrasonic vibrators: 


cleaning machines for 
buffing compounds, ete. 
Non-metallic epoxy for- 
mulations; repair kits 
and hardeners 
Ultrasonic generators 
and transducers 
Anti-static agent 


Emulsifying agent 
Metallic insert extrusion 
Fasteners 


Plastic mold and die 
steel 

Variable speed trans- 
mission 


Epoxy coating fcr metal 
and machinery 

Steam generators 

Anhydrous ammonia 

Nylon resin 

Nitrogen solutions 

Glass filament - wound 
resin-bonded structures 

Spiral wound tubing 


Extruding machine 


(For 


Mazzucchelli Celluloide 
-D.2 
Mazsucchelll Celluloide 


Sierea Electric Corp. 


The Sierracin Corp. 
The Sierracin Corp. 
Sierra Electric Corp. 
Sierra Electric Corp. 
Spraylat Corp. 


Dow Corning Corp. 


Silicone Insulation, Inc. 


American Reinforced 
Plastics Co 

Weyerhauser Sales Co., 
Special Products Div. 

Weyerhauser Sales Co., 
Special Products Div. 


The Eyelet Specialty Co. 
Weyerhauser Sales Co., 

Special Products Div. 
Glass Laboratories, Inc. 
Silberline Mfg. Co., Inc. 


Bernard Sirotta Co. 
Bernard Sirotta Co. 


Fine Organics, Inc. 


Smooth-On Mfg. Co. 
Colton Chemical Co. 


Slomons Laboratories, 


ne. 
Swift & Co. 


ba. Sherwin Williams 
ms Co. 


U.S. Industrial Chemi- 
cals Co., Div. National 
Distillers & Chemical 


Corp. 
a> du Pont de Nemours 


oe ne, 
Badische Anilin- & Soda- 
Fabrik AG 


Solvie S.A. 


Antara Chemicals, A 
Sales Div. of General 
Aniline & Film Corp. 

Mica Insulator Div. of 
Minnesota Mining & 
Mfg. Co. 

The Narda Ultrasonics 
Corp. 


Smooth-On Mfg. Co. 


Branson Ultrasonic Corp. 
¢. Edison Chemical 


1. 

Atlas Powder Co. 
Schwab Plastics Corp. 
Tinnerman Products, Inc. 


Vanadium-Alloys Steel 


oO. 
The DoAll Co. 
Truscon Laboratories 


Pantex Mfg. Corp. 
Spencer Chemical Co. 
Spencer Chemical Co. 
Spencer Chemical Co. 
Hercules Powder Co., 
Explosives Dept. 
Continental - Diamond 
Sub. of 


John Royle & Sons 


Spit-Fire 
Spraylat 
Sprits 
Stabelan 
Staflex 
Stalpic 
Standard 


Standard weytex 
Stan-Tone 


Statex 
Stat-Eze 


Statikil 
Stearite 


Stentor 
Sterico 


Sterilkote 
Sterling 
Steveco 
Stix 
Stixso 
Stonite 
Stren 


S-T-R-E-T-C-H 
Strip-A-Tube 


Stripomatik 
Strohm 
Structofoam 
Stycast 
Stylour 
Stylplast 
Stymer 


Stypol 
Styrafil 


Styresol 


Styretex 
Styrocel 


Styrofan 


Styroflex 
Styrofoam 
Styromix 


Styron 
Styropor 
Sty roseal 


Suconox 


Sulfanthrene 
Sulfogene 
Sullvac 


Sallvae 200 
Sullvae 300 
Sullvyne 


Sullvyne-Clad 


Sumstar 


Sunform 


Super-beckacite 
Super-beckamine 


Super-beckosol 


Superbia 
Supercarbovar 


Super Dylan 
Superlith 


Electric etcher 


Water base strippable 
protective coatings 
Mold release 


Stabilizers 

Plasticizers and _ stabil- 
izers 

Phenol formaldehyde 


resin coatings 

Power and gravity con- 
veyors 

Hardboard 

Colors for 
rubber 

Carbon black 

Non - discoloring 
static 

Anti-static chemicals 

Hydrogenated stearic 
acid 

Steel for plastic molds 

Temperature control 
equipment and devices 

Coatings and dispersions 

Furnace and _ thermal 
earbon blacks 

Mixers 

Vinyl adhesive 

Silicate adhesive 

Protective coatings 

Spinning line 


plastics and 


anti- 


Polyethylene color 
centrate 


con- 
Multi-cell vinyl tubing 


Portable round knife cut- 
ting machine 


Automatic screw ma- 
chine 

Expanded polystyrene 
products; insulation 
board 


Casting resins 

Flocked polystyrene sheet 

Urea-formaldehyde com- 
pounds (molding) 

Vinyl resin and styrene 
copolymer textile sizes 

Polyester resin 

Fibrous glass reinforced 
Polystyrene 

Styrenated alkyd resins 

Styrenated alkyd resins 

Expandable polystyrene 
beads; expanded poly- 
styrene board 

Plastics dispersions for 
impregnating and coat- 


ings 
Oriented polystyrene film 


Expanded polyethylene 
Dry-blended color’ pre- 
mixed styrene 
Polystyrene 
Expandable polystyrene 
Adhesive fcr bonding 
Styrofoam 

Series of amides used 
as antioxidants and 
light stabilizers for 


polyethylene and butyl 
rubber 
es 


Dyes 


Thermoplastic sheeting 
(rigid and semi-rigid) 
Rigid acrylonitrile-buta- 
iene-styrene sheeting 
for vacuum forming 
Semi-rigid terpolymer 
sheeting for vacuum 
forming 
Plasticized PVC sheeting 
Vinyl sheeting laminated 
to metal 
Polymeric dialdehyde 
used as_ crosslinker 
and _ insolubilizer 
Flexible sheet material 
made of glass fibers 
impregnated with a 
thermosetting resin for 
use in the fabrication 
of laminated structures 
Phenolic resins 
Me!lamine - formaldehyde 


resins 
Isophthalie acid alkyd 
resins 
Carbon black 
Medium color 
earbon blacks 
High - density polyethyl- 
ene 
Pure zine sulphide and 
concentrated lithopone 


channel 


complete addresses, see Alphabetical Index, p. 1323) 


Geet Gorton Machine 
Sprayiat Corp. 


Sprits 
Nopeo Chemical Co, 
Deecy Products Co, 


A. Gusmer, Ine. 
Standard Conveyor Go, 


Weyerhauser Sales Go, 

Harwick Standard Chem. 
ical Co. 

Columbian Carbon (Co, 

Fine Organics, Ine, 


The J. E. Doyle Co. 
Witco Chemical Co. 


The Carpenter Steel Go, 
Sterling, Inc. 


Bradley & Vrooman Co. 
Godfrey L. Cabot, Ine. 


Stevenson Co, 

Firestone Plastics Co, 

Philadelphia Quartz Co, 

Stoner-Mudge Co. 

E. I. du Pont de Nemours 
& Co., Ine. 


Gering Plastics, Diy. 
of Studebaker-Packard 
Corp. 

Jessall 


Plastics, Div. of 
The Electric Battery 


Co. 
H. Maimin Co., Ine, 


Hudson Automatic Ma- 
chine & Tool Co, 
Stauffer Chemical Co., 
Molded Products Div. 


Emerson & Cuming, Ine. 
The Gilman Brothers Co. 
American Viscose Corp. 


Monsanto Chemical Co, 


H. H. Robertson Co. 
Fiberfil, Ine. 


Reichhold Chemicals, Ine. 
Jones-Dabney Co. 
Styrene Products Ltd. 


Badische Anilin- & Soda- 
Fabrik AG 


Natvar Corp 
The Dow "Chemical Co, 
Gering Plastics, Div. 


a ene 


The “Dow Chemical Co. 

Badische Anilin- & Soda- 
Fabrik AG 

a eae: & Coat- 
in 

Miles Chemical Co., Div. 
of Miles Laboratories, 


Ine. 


E. I. du_ Pont o. Ne- 
mours & Co., 

E. I. du Pont rm "Ne 
mours & Co., Ine. 

O'Sullivan Rubber Corp. 


O'Sullivan Rubber Corp. 


O'Sullivan Rubber Corp. 


O'Sullivan Rubber Corp. 
O'Sullivan Rubber Corp. 


Miles Chemical Co., Div. 
of Miles Laboratories, 


Inc. 

Electro - Technical Prod- 
ucts, Div. Sun Chemi- 
cal Corp. 


Reichhold Chemicals, Ine. 
Reichhold Chemicals, Ine. 


Reichhold Chemicals, Ine. 


Columbian Carbon Co. 
Godfrey L. Cabot, Ine 


Koppers Co., Ine. 
Cc. J. Osborn Co. 
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naman 
; NATURE OR TYPE COMPANY NATURE OR TYPE COMPANY 
' (RADE NAME OF PRODUCT NAME TRADE NAME OF PRODUCT NAME 
Modulene Linear polyethylene (res- H. Muehlistein & Co., Temp-O-Crete Heat distribution con- Beltran Associates, Inc. 
Super 
in and molding com- Inc. uits . 
pound) Temp-O-Line Electrical heating ele- Beltran Associates, Inc. 
Super-Multifex Precipitated calcium car- Diamond-Alkali Co. ments 
bonate Tenite Cellulose acetate, cellu- Eastman Chemical Prod- 
r-seal Silicone base Truscon Laboratories lose acetate butyrate, ucts, Inc. 
Super Samson Steel for plastic molds The Carpenter Steel Co. polyethylene, cellulose 
Super “T” D. C. motor Reliance Electric & En- acetate propionate, 
gineering Co. polypropylene 
Supertone Uren Cnemaiacinde mold- Lacrinoid Products, Ltd. Tenlo Plastisol er de- Nopeo Chemical Co. 
ing powder pressan 
tourex Extruded thermoplastics Waljohn Plastics, Inc. Tensilite Paper base laminates The J. P. Lewis Co. 
Super- 
rvac High vacuum pump Central Scientific Co. Tensilkut High - speed precision Sieburg Industries, Ine. 
ica Ceramoplastics Mycalex Corp. of Amer- milling of test speci- 
ica mens 
Suprathen High-pressure polyethyl- Kalle & Co. A.G. Tepidone Rubber accelerator E. I. du Pont de Ne- 
ene film mours & Co., Ine. 
Supreme Choppers, crushers, pul- Franklin P. Miller &  Terek Cellulose - coated fabrics Athol Mfg. Co. 
verizers Son, Ine. Terekan Cellulose - coa paper Athol Mfg. Co. 
Suprether Polyether foam Wm. T. Burnett & Co. Terezon Vinyl-coated paper Athol Mfg. Co. 
Supzonyl Superpolyamide film Kalle & Co. A.G. Tergitol Surface active agents Union Carbide Chemicals 
Surfex Precipitated calcium car- Diamond-Alkali Co. Co., Div. of Union 
bonate (resin-coated) Corp. 
Surfynol Surface active agents Air Reduction Chemical Teslar Polyvinyl fluoride film E. I. du Pont de Ne- 
and defoamers Yo. ay & Co., Inc 
Suspenso Precipitated calcium car- Diamond-Alkali Co. Tetra-Etch Solution for bonding . L. Gore & ‘aumeciahes 
bonate (high purity) Teflon to itself ond 
Tube fittings Crawford Fitting Co. other materials 
tte Vinyl film and sheeting Harte & Co., Inc. Tetralin Solvent E. I. du Pont de Ne 
Swirlustre Patterned pearlescent U. S. Plastic Products mours -» Ine. 
acrylic sheets and Corp. Tetrone Rubber accelerator E. I. du Pont de Ne- 
blanks mours & Co., Inc. 
Sylkyd Silicone alkyd resin Dow Corning Corp. Tetronic Polyols A series of block polymer Wyandotte Chemical 
Syloy Reinforced fibrous glass The General Tire & polyether tetraols which Corp. 
Rubber Co. are polyoxypropylene— 
Syiplast Urea-formaldehyde mold- Sylvan Plastics, Inc. polyoxyethylene deriv- 
ing compounds atives of ethylene di- 
Syncast Polymerizable casting Synco Resins, Inc. amine 
materials (liquid and Texibond and Vinyl polymer and co- Scott Bader & Co., Ltd. 
solid) Texicote polymer emulsions : 
Synco Synthetic resins and ad- Synco Resins, Inc. Texicryl Acrylic and methacrylic Scott Bader & Co., Ltd. 
hesives polymer and copolymer 
Syncoat Synthetic resins of the Synco Resins, Inc. emulsions 
air-dry and heat-re- Texigel Polyacrylic thickeners Scott Bader & Co., Ltd. 
active type Texilac Acrylic and vinyl poly- Scott Bader & Co., Ltd. 
Synsize Liquid urea-formaldehyde Synco Resins, Inc. mer and copolymer 
resins solutions 
Synskyn Vinyl coated non-woven Polyplastex United, Inc. Texol Plastic simulated to re- Farrington Texol Corp. 
fibrous glass mat semble leather 
Syntex Alkyd resins Jones-Dabney Co. Texolex Plastic-coated papers Farrington Texc! Corp. 
Synthamica Synthetic mica Mycalex Corp. of Amer- Textileather Pyroxylin-coated fabric Textileather Div., Gen- 
ica : eral Tire & Rubber Co. 
Synthane Laminated sheets, rods, Synthane Corp. Textiloid Pyroxylin coated resin Textileather Div., Gen- 
and tubes bonded composition eral Tire & Rubber Co. 
Synthe-copal Ester gums and ester Reichhold Chemicals, Inc. : (paper . backed) 
gum solutions Textilube Special lubrication National Plastics Inc. 
Synthe-mul Alkyd emulsions Reichhold Chemicals, Inc. Textolite High-pressure laminates; General Electric Co. 
itieerenuse Process of printing on Synthane Corp. electrical insulation 
laminates sheets, rods, and tubes 
Syn-U-Tex Urea-formaldehyde resins Jones-Dabney Co. Textrol Wrinkle enamels Rexton Finishes, Inc. 
Synvaren Liquid phenol-formalde- Synvar Corp. Therimage Transfer labeling Dennison Mfg. . 
hyde resins Thermaband Cast aluminum bronze Thermel, Inc. 
Synvarite Solid urea-formaldehyde Synvar Corp. electrically heated 
and phenol-formalde- bands 
hyde resins (powder, Thermacartridge Electrically heated cart- Thermel, Inc. 
granules, and lump ridge ters and in- 
form) sertion cartridges for 
Synvarol Liquid urea -formalde- Synvar Corp. expanding bolts, shrink 
hyde resins fitting nuts, and heat- 
ing dies and platens 
Therma Fin Extruders Davis - Standard Div., 
| eae Research 
orp. 
T Thermaflow Reinforced polyester Atlas Powder Co. 
Thermaheate BE gg 
ermaheater rregularly-sha) elec- ermel, Inc. 
T.E.C. Vertical extruder adapt- Thermoplastic Equipment a a mgd onel cast 
able to two-color op- Corp. aluminum ters 
erations Thermaplaten Cast aluminum or steel Thermel, Inc. 
THFA Tetrahydrofurfuryl alco- The Quaker Oats Co., r sandwich-style reise 
y 
TLT-17" hol Chemicals Div. cally heated platens 
le Fluorocarbon telomers ot Le an 9 Ne- Thermasol Additive for vinyl plasti- Lapeside Plastics Co., 
‘ +» Inc. sols ne, 
TE Trimethylolethane Heyden Newport Chemi- Thermastrip Formed tubular heaters Thermel, Inc. 
T™ f cal Corp. in formed extruded 
a6 Physical testers Testing Machines, Inc. aluminum shoe for 
TMP Trimethylolpropane as | Newport Chemi- cylindrical surfaces Pager 
cal Co Thermatron h - freque eat Radio Receptor .» Ine, 
T.S.1. Tefion rod Tri-Point Plastics, Inc. png BTS 
Tackmaster ee oy y Rubber & Asbestos Corp. equipment 
sives in dry film form Thermatube Tubular t en in Thermel, Inc. 
Ten-0-lite Vinyl-coated fabric The Columbia Mills, Inc. price pa Rane or 
Tan-o-tex Pyroxylin-coated fabric Columbia Mills, Inc. formed 
Tap-Lok Self-tapping, self-locking Groov-Pin Corp. Thermel Engineered Heat Thermel, Inc. 
internally and extern- Thermex High-frequency preheat- ba ~ _Sirdler “Co., Ther- 
ally threaded bushing ing equipment A Div. of 
Taylor Laminated plastics Taylor Fibre Co. ironed “Cylinder Gas 
Taylorite Vulcanized fibre Taylor Fibre Co. Co. 
le Barrel finishing media Techline Div., Wheela- Thermo-Cable Multi-conductor thermo- Thermo Electric Co., Inc. 
: brator Corp. couple extension cable 
Techline Barrel finishing equip- Techline Div., Wheela- Thermo-Check Pipe insulation (ex- Schwab Plastics Corp. 
ment brator Corp. ded st ) 
Tech: t H é b pan yrene 
noscen eat resistant plastic Fritzsche Bros., Inc. Thermo-Cote Hot melt protective strip- Bischoff Chemical Corp. 
Teflon odorant BS pable coatings 
Fluorocarbon (resin, fi- E. I. du Pont de Ne- Thermodip Hot melt CMPD strip- Eronel Industries 
ber, resin finishes, and mours & Co., Inc. pable specification C- 
resin wire enamels) 149-Type 11 
Tegit Phenolic cold mold ma- Garfield Mfg. Co. Thermo-Dvnamic Steam tra Sarco Co., Inc. 
terial Thermo electronic Electronic temperature bi 9 Electric Co., 
Telenduron Bituminous moulding British Moulded Plastics controls 
compound i Thermoflex Rubber antioxidants zr 7. du Pont de Ne- 
Tele-Solv Self - activating epoxy Electronic Components mours Co., Ine. 
stripper ae Telecomputing Thermoguide Dial thermometers Tages Instrument Com- 
orp. panies 
Temco Winding equipment Sealol Corp. Thermo-Kete Strippable protective Bischoff Chemical Corp. 
Tempered weytex Hardboard Weyerhauser Sales Co. coatings 
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Thermolator 
Thermolite 
Thermomat 


Thermo-Probe 


Thinfle 
Thiokol 
Thiokol 


Thermoscents 
x 


Thionex 
37-9X 
Thixagel 


Thor 


Thoro Blender 
Timken 
Tinopal PCRP 
Tinavin P 


Tipersul 


Ti-Pure 
Titanox 


Tolex 


Tolon 


Tonol 
Toolplastik 
Tourex 
Tower 


Trace-Master 


Transaire 


Transcope 


Transet 


Transvair 
Transverter 


Treadmaster 
Trevarno 
Triafol 
Triclene 
Triform 
Trimal 
Tripentek 


Triplax 


Triplematic 


Trithene 


Insulated cup for hot 
and cold beverages and 
food . packs, molded 


from expandable poly- 
styrene 
Mold temperature control 
Stabilizers 
Radiant panel heater for 
industrial applications 
Portable one-probe py- 
rometer 
Odorants for plastics 
Masking tape 


Sulfur containing plastic 
material 

Class 1: polysulfide syn- 
thetic rubbers, organic 


sulfur-containing ma- 
terial; Class 6: (chem- 
icals) polysulfide poly- 
mers, sulfur com- 


pounds, plasticizers 
Rubber accelerator 


High heat phenyl silane 


Organic and inorganic 
gel structures of resins 
and plasticizers for 
viscosity control and 
gel coating 

Resin emulsions 


Dry blender 


Tapered roller bearings 

Optical whitener for all 
types of plastics 

Ultra-violet absorbers 


Fibrous potassium titan- 
ate, a crystalline fiber 
material for high-tem- 
perature applications 

Titanium dioxides 


Titanium dioxides and 
titanium-calcium white 


pigments 
Vinyl-coated fabric 


Unsupported viny! film 


Antioxidants 


Plastic materials for 
tooling 
Extruded thermoplastics 


Vinyl! films and sheetings 


Hydraulic tracer control 


Pneumatic temperature 
or pressure transmit- 
ters 

Pneumatic controllers; 
recorders 

Pneumatic stacked dia- 
phragm controllers; 
indicators and _ record- 
ers ’ 


Pneumatic conveying sys- 
tems for plastics 

Pneumatic pressure 
transmitters 

Industrial adhesives 

Phenolic, polyester, 
epoxy, silicone resin, 
glass-impregnated cloth 

Electrical insulating 
foils, based on cellu- 
lose acetate and cellu- 
lose triacetate 

Trichloroethylene 


Thermosetting blend of 
polymers 

Vuleanizing agent for 
chlorosulfonated poly- 
ethylene: highly basic 
stabilizer for vinyl 

Tripentaerythritol tech- 
nica 

Molded trifluorochlor- 
ethylene 

Metering, mixing, dis- 
pensing system for 
two- or three-part 
thermosetting plastics 

Heavy - duty, high - tem- 
perature resistant ther- 


moplastic film: inert 
to chemicals; possesses 
toughness and  non- 
porosity over wide 
range of temperatures, 
plus electrical prop- 
erties 

{For 


Crown Machine & Tool 
Co. and Crown Plastic 
Cup Co. 


Industrial Mfg. Corp. 
Metal & Thermit Corp. 
Thermomat Co. 


Electronic Development 
Laboratories 


Fritzsche Bros., Inc. 
Mystik Achetee Prod- 
ucts In 


Thiokol Chemical Corp. 


Thiokol Chemical Corp. 


E. I. du Pont de Ne- 
mours & Co., Inc. 
American Reinforced 

Plastics Co. 
Chemical Industries, Unit 
E 


of E. F. Van Winkle 
Co. 

The Borden Chemical 
Co., Div. of The Bor- 
den Co. 

The Patterson Foundry 


& Machine Co. 


br aw Bearing 
Co., 

J. R. Gelay S.A. 

Geigy Industrial Chemi- 
cals 

E. I. du Pont de Ne- 
mours & Co., Inc. 

E. I. du Pont de Ne- 
mours & Co., Inc. 


Titanium Pigment Corp. 


Textileather Div., The 
General Tire & Rubber 


Co. 
Textileather Div., The 
General Tire & Rubber 


Co. 
Shell Chemical Co. 
Rezolin, Inc. 


Waljohn Plastics, Inc. 

Canadian General Tower 
Ltd. 

George Gorton Machine 


‘0. 
Taylor Instrument Com- 
panies 


Taylor Instrument Com- 
panies 

Taylor Instrument Com- 
panies 


The Young 
Co., Ine. 
Taylor Instrument Com- 

panies 
Rubber & Asbestos Corp. 
Coast Mfg. & Supply Co. 


Machinery 


Farbenfabriken Bayer 


E. I. du Pont de Ne- 
mours & Co., Inc. 

Goodyear Tire & Rubber 
Co., Films & Flooring 


iv. 
National Lead Co. 


Heyden Newport Chemi- 


eal Corp. 
Plax Corp. 
H. V. Hardman Co., Inc. 
Visking Co., Div. of 


Union Carbide Corp. 


Trogamid 
Tropiglas 


Trostel Vulkollan 
Trovidur 

Troytuf 

Tru-Bored 


and Honed 
Tru-Cast 


Truflex 
Trulon 
Trycite 
Tuf-Cote 
Tuff /Clad 
Tuff-Hyde 
Tuff-Lite 
Tuft-Tite 


Tulox 


Tumblast 
Tungseal 


Turbo-dryer 


Turb-O-Heat 
Turon 


Tween 
Twin Sure 


Twin-Tip 
Spray Gun 
Twinweld 
Tybon 
Tygobond-30 
Tygon 
Tygoweld 
Tylene 
Tynex 
Tyox 
Ty Ply 
Tyril 


Tyzor 


Ubabond 
Ubatol 


Ucon 


Ultracal 
Ultramid 
Ultramoll 


Unex Jet Plastic 
Molder 

Unibac 

Unicel 

Unichrome 

Unicolor 

Unicomb 

Uni-Crest 

Unifab 

Unifoam 

Uniformat 

Uniglass 

Uni-Glaze, Uni-Lyc 


and Uniramic 
Uni-Lo 


Polyamide bars 
Reinforced plastic panels 


Cast urethane elastomer 


Hard PVC blocks, sheets, 
etc. 

Non - woven synthetic 
fiber reinforcing and 
surfacing mat 

Air cylinders, hydraulic 
cylinders 

Fabricating of cavities 
and/or cores by pres- 
sure casting of non- 
ferrous metals 

Viny! plasticizers 

Vinyl chloride resins 

Polystyrene sheet film 

Vinyl-coated upholstery 
fabrics 

Vinyl-to-metal laminates, 
plastics coatings and 
linings 

Laminated vinyl 

Plastic pipe, etc. 


Electronically - quilted 
plastic 

Tubing (cellulose acetate 
butyrate) ; extruded 


transparent sleeves 
Batch-type mechanical 
deflashing machines 
Penetrating phenolic 
sealer 
Continuous vertical dry- 
ers for plastics and 
other solids 
Fluid heaters and 
generators 
Lightweight 
vinyl fabric 
Emulsifiers 
Seal for straight bottoms 
of flexible liners 
Two-component system 


vapor 


supported 


Epoxy adhesive, filler, 
solder 

Resin binders for min- 
eral and glass wool, 


fibrous glass preforms 
Adhesive 
Plastic tubing, 

sheets 
Adhesive 
Tooling plastics 
Nylon bristles and fila- 

ments 
Antioxidants 


coatings, 


Rubber and metal bond- 
ing agents 

Acrylonitrile copolymer 
(styrene - acrylonitrile) 

Organic titanates 


U 


~~ solvent 
cemen 

Modified’ polystyrene 
emulsion 

Polyalkylene glycol fluids 
and lubricants 


Gypsum cements (mold 
material) 
Polyamide 


Polyadipates 


Melamine resin 

Vinyl! film 

Hand-operated injection 
molding machine 

Special polymer for 
fabric backing 

Blowing agent 


Coatings 
Color compounds 
Coating process to honey- 


comb 
Expanded polystyrene 
Woven giass fabrics 
Flexible urethane foam 


Fibrous glass in mat 
orm 

Woven glass fabric 

Silk screen process inks 
for plastics 

Uni-directional woven 
roving fabric 


complete addresses, see Alphabetical Index, p. 1323) 


Dynamit Nobel A.G. 
Russell Reinforced Pigs. 
tics Corp. 
& Sons | 


Albert Trostel 

Co. 
Dynamit Nobel A.G, 
Troy Blanket Mills 


Hannifin Co., Div. of 
Parker-Hannifin Corp. 
Manco Products, Ine, 


Thompson Chemical Co 

Thompson Chemical Qo, 

The Dow Chemical Co, 

Cpasen General Tower 
td 


Tuff-Clad, Ine. 


The Barr Corp. 
Industrial Plastic Co, 
The Barr Corp. 


Extruded Plastics 


Wheelabrator Corp, 
McCloskey Varnish Co, 


Wyssmont Co., Ine. 


Beltran Associates, Inc. 


Textileather Div., Gen- 
eral Tire & Rubber Co. 

Atlas Powder Co. 

Protective Lining Corp. 


a Spray Gun Co., 


Schramm Fiberglass 
Products, Ine. 

American - Marietta Co., 
Adhesives, Resin, and 
Chemical Div. 
. S. Steneware Co, 

U. S. Stoneware Co. 


U. S. Stoneware Co. 
Tylene Plastics, Ine, 
E. I. du Pont de Ne 
mours Co., Ine. 
E. I. du Pont de Ne 
mours & Co., Ine. 
Marbon Chem., Div. of 
Borg-Warner Corp. 
The Dow Chemical Co. 


E. I. du Pont de Ne 
mours & Co., Inc. 


UBS Chemical Corp. 
UBS Chemical Corp. 


Union Carbide Chemicals 
Co., Div. of Union 
Carbide Corp. 

United States Gypsum 


Co. 
Badische Anilin- & Soda 


Fabrik AG 
Farbenfabriken Bayer 


Dynamit Nobel A.G. 
Monsanto Chemical Co. 
Hinchman Mfg. Co., Ine. 


UBS Chemical Corp. 


E. Ps du Pont de Nemours 
Co., Ine. 

Metal & Thermit Corp. 

Westchester Plastics, Ine. 

Plastex Laminates, Ine. 


Uni-Crest Div., United 
Cork Companies 

-_ -~ Corp., Fiber Glass 
Iv. 

bes T. Burnett & Co, 
ne. 

Ferro Corp., Fiber Glass 
Div. 

United Merchants Indus 
trial Fabrics 

Union Ink Co., Ine. 


Bean Fiber Glass, Inc. 
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NATURE OR TYPE COMPANY NATURE OR TYPE COMPANY 
TRADE NAME OF PRODUCT NAME TRADE NAME OF PRODUCT NAME 
Unimoll Phthalates Verbenfaheihen Bayer Videne Polyester film Gaptreer Tire & Rubber 
Union Carbide Polyethylene, vinyl mt Carbide eal Vidigage Ultrasonic thickness Branson Instruments, 
phenolic, and polystyr- tional Co., Div. testers 
ene, plastics resins and Union Carbide Com. Vinac Polyvinyl acetate emul- Colton Chemica! Co. 
compounds sions Div. Air Reduction 
Unirove Woven fibrous glass Ferro Corp., Fiber Glass Co., Ine. 
roving iv. Vinalast Supported and wunsup- Marbek Inc. 
Unisorb Non-woven fabric for The Felters Co. ported plastic film and 
controlling vibration sheeting in various 
and noise finishes (embossed, 
Unitane Titanium dioxide pig- American Cyanamid Co., printed, plain etc.) 
ments (white colorants Pigments Div. Vinaplas-Lac Vinyl lacquer ng Chemical Co., 
for plastics) ne, 
Unex Dipoxides Union Carbide Chemical Vinaplex Coatings for vinyls Sullivan Chemicals Div. 
Co., Div. of Union Vinaquilt Quilted plastic fabrics Marbek Inc. 
Carbide Corp. Vino Polyvinylchloride ische Anilin- & Soda- 
Uramo!l Urea-formaldehyde mold- Gordon Chemicals, Inc. Fabrik AG 
ing compound Vinol Polyviny! alcohol Colton Chemical Co., 
US—Kon Flexible electric rubber United States Rubber Co. Div. of Air Reduction 
heating blankets for . inc. 
prewarming or form- Vinrex Vinyl coatings Rexton Finishes, Inc. 
ing plastics Vin-So-Lite Foamed vinyl (open-cell Laurie Foam Products, 
U.S. Naugahyde Rubber- or vinyl-coated, United States Rubber Co. or unicellular) Ine. 
lightweight fabric Vinylfiim Plasticized polyvinyl Goodyear Tire & Rubber 
Unitite Control Valves Beene, Magheartee chloride film cae Films & Flooring 
orks v. 
Unitrap Steam traps Perfecting Service Co. Vinylac Organic tackifiers iy Borden Chemical 
Urac Urea adhesive resins American Cyanamid Co. Co., -_ of The 
Urecoll Binder for wastewood Badische Anilin- & Soda 
board & articles Fabrik AG Vinylite Calendered vinyl film and Canadia: a“ Keine & 
molded of such sheeting and elasto- Chemicals Ltd. 
Urecoll F Urea-formaldehyde resins Badische Anilin- & Soda- meric vinyl! molding 
Fabrik AG and extrusion com- 
Urefoam Expanded plastic Atlas Mineral Products ds (for d tic 
Co. oe A 
U.S.1. Isosebacic Mixture of isomers of U.S. Industrial Chemi- Vinylite Vinyl chloride-acetate Union Carbide Plastics 
sebacic acid eals Co., Div. National coated paper Co., Div. of Union 
' Distillers & Chemical Carbide . 
Corp. Vinylum Aluminum dispersion Argus Chemical Corp. 
Uvinul Ultra-violet light ab- Antara Chemicals, A Violite l i t pig t Rhode Island Labora- 
sorber; light stabilizer Sales Div. of General : tories, Inc. 
Aniline & Film Corp. Vipla Polyviny! chloride Cc Corp. 
Viplavil Polyviny! chloride- Chemore Corp. 
acetate 
Viscotrola Thickening agents for Ferro Chemicel Corp. 
plastisols, paints, etc. 
Vv Viscount 44 y= hot work Latrobe Steel Co. 
stee 
Visolyte Polystyrene film Visking o~ Div. of 
VA-7 Vulcanizing agents Thiokol Chemical Corp. Union Carbide Corp. 
VCc-V Vinyl cement Schwartz Chemical rom Vistanex Non-vulcanizable iso- Enjay Chemical Co., A 
Vacform Vacuum forming machine Emhart Mfg. Co., butylene polymer iv. of Humble Oil & 
for thermoplastic sheet Portland Div. ‘ 4 ey ye 
Vacuvator Equipment for making Guy P. Harvey & Son Viton Synthetic rubbers t de Nemours 
Kirksite mold cavities: Corp. & Co., Ine 
also pattern and model Vitroplast Polyester cement Ate Mineral Products 
making 0. 
Valite Phenolic” resins, phenolic Valite, Div. of Valentine Volan Bonding agent E. I. du Pont de Nemours 
moldings, thermo- Sugars, Inc. & Co., Ine. 
plastic resins Vorpons Adhesives and coatings The Vorac Co. 
Value Vinyl sheeting (unsup- Rand Rubber Co. Vuepak Cellulose acetate film Monsanto Chemical 
ported and supported) Vulcan Oil furnace carbon blacks Godfrey L. Cabot, Inc. 
Vanadiset Petroleum thermoplastic Wilson Petrolecoke & Vulcoid Resin impregnated fiber Continental-Diamond 
Van de Graeff Particl for High Voltage. se Bac ten 
an rae article accelerators for igh Voltage Engineer- 
electron-beam process- ing Case ag Vulkollan Polyurethane elastomers ey rane Bayer 
ing of plastics 
Varaqua Emulsion vehicles McCloskey Varnish Co. Vulkelian Cast urethane elastomer Mabay Chemical Co. 
Varez Hard resins and solu- McCloskey Varnish Co. Vultae Alkyl phenol = Pennsalt Chemicals 
Vari it v Calendered vingl Bee and Canadian Resins & 
arimatic Drilling machine The Hamilton Tool Co. yeanac en viny! Bim @ a an ns 
Varkyd Alkyd and related resin McCloskey Varnish Co. sheeting and. elasto- Chemicals Ltd. 
solutions meric vinyl! molding 
Varlac High-gloss varnish type Atlas Coatings Corp. and extrusion com- 
v — in rapid drying ue export 
ega Steel for plastic molds The Carpenter Steel Co. mar 
Velbac Napped sheeting and Velveray Corp. Vydax Fluorocarbon telomers aa nd: de Nemours 
vinyl laminate "a 
Velbex Flexible vinyl BX Plastics, Ltd. Vygen Polyvinyl chloride resin General Tire & Rubber 
Velon Vinyl! film, sheeting, Firestone Plastics Co. Co., Chemical Div. 
monofilaments, and Vynavue Clear vinyl! chloride Fabric Leather Corp. 
multifilament yarns sheeting 
Velvetex Film and sheeting Velveray Corp. Vyn-Eze Slip agents for vinyls Fine Organics, Ine. 
laminate 
Verisoft Pigments *, Kohnstamm & Co., 
ne. e 
Versa Cutter Precision Cut-Off Foster & Allen, Inc. WwW 
Machines 
Versamid Polyamide resins General Mills Inc., 
. Chemical! Div. 
Versilan Wat +  penma The Landers Corp. W-S Hydraulic Hydronic machinery and Wetesn-See Press 
materia uipment v., Farrel- 
Vestolen A High-Density Polyethyl- Chemische Werke Hiils, ”. ham Co., Ine. 
ene A.G. Wabash hydraulic For laminating, compres- Wabash Metal Products 
Vestolit Polyvinyl Chloride Chemische Werke Hiils, laboratory presses sion molding, testing Co, 
A.G. ; Wallfab tive polyester- M. C. Gill Corp. 
Vestyron Polystyrene Chemische Werke Hiils, paper laminate 
. G. Wallpol Polyvinyl acetate emul- Reichhold Chemicals, 
Vexar Plastic film, netting, and E. I. du Pont de Nemours sions ne. 
reinforced tubing .. Ine. Wall-tex Oil-coated fabric for wall Columbus Coated Fabrics 
Vibrafoam Cellular urethane sheet United States Rubber Co. covering Corp. 
or molded goods Wasco Acrylite Acrylic structural panels Wasco Products, Inc, 
Vibrathane Prepolymer casting U. S. Rubber Co, with decorative em- 
resin; urethane elasto- (Naugatuck Chem. bedments 
mer; polyurethane in- iv.) Wascofilm Polyethylene moisture Wasco Products, Inc. 
termediates barriers in rolls 
Vibrin Polyester resins Naugatuck Chemical Wascoseal Viny! moisture barrier Wi P Inc. 
Div., United States Wataseal Vinyl film & sheeting Harte & Co., Inc. 
Rubber Co Water Clear Vinyl roller polished on S. I. J Mfg. Co. 
sate Vinyl enamnsts foteieeton Coup. am both sides oa 
- Lite inyl-coated products . E. Carpenter Co. aterez Alkali-soluble, rd Reichhold Chemicals, 
Viertex Vinyl-coated wall The L. E. Carpenter & alkyd resins 
covering Co. Waterground Mica Finely ground mica 














TRADE NAME 


NATURE OR TYPE 
OF PRODUCT 


COMPANY 
NAME 


TRADE NAME 


NATURE OR TYPE 
OF PRODUCT 


COMPANY _ 
NAME 





Watson-Stillman 


Wearon 
Weather-ometer 
Weberlite 
Weblon 


Weldfast 
Weldotron 


Weldox 
Westminster 
Wetfast K 
Weyerhaeuser 
Wheelabrator 
Whirlclad 
Whirlsint 


Wilmington Fibre 
Wilson-art 
Windsor Felt 
Wing-Stay 
Witcab 
Witcoblak 
Witeolith 
Witicizer 

Wonder Under 


Woodite 


Wood-Lok 
Wopalit 


Hydraulic machinery and 
equipment 


Extruded plastic 

Testing apparatus, ac- 
celerated weathering 

Molded items of expand- 
able styrene 

Synthetic (nylon, Da- 
cron, etc.) and fibrous 
glass reinforced vinyl 
film 

Thermosetting cement- 
filled epoxy 

Electronic sealing equip- 
ment; thermal impulse 
sealing equipment 

Cement for setting 
brushes 

Injection molding ma- 
chines for experimental 
work 

Special glass fabrics de- 
signed for boat and 
tooling applications 

Fine granulated board 

Mechanica! deflashing 
machines 

Fused coatings and coat- 
ing process 

Coating powders 

Aluminum silicate 

Carbon powders used as 
fillers and stiffeners 

Vinyl dispersion com- 
pounds 

Thermoplastic, thermo- 
setting film lamina- 
tions 

Vulcanized fibre 


_High-pressure decorative 


laminated sheets 

Non-woven bonded fibre 
material 

Alkylated phenol anti- 
oxidant 

Hydrogenated stearic 
acid 

Carbon black 

Carbon black 

Plasticizers 

As backing and/or 
lamination, padding, 
cushioning, reinfore- 
ing, or interfacing 
medium for all types 
of vinyl and various 
other plastics 

Molding materia! used 
for mol decorative 
accessories (Syrocco 
and Syroccowood) 

Resin base adhesive 

Acetate powder for injec- 
tion molding and ex- 
trusion 


Watson-Stillman Press 
Div., Farrel-Birming- 
ham ., Ine. 

Maynard Plastics Co. 

“— Electric Devices 

Weber Plastics, Inc. 


Weblon, Inc. 


The Fibercast Corp. 
Weldotron Corp. 


H. V. Hardman Co., Inc. 
Dowding & Doll Ltd. 


Coast Mfg. & Supply Co. 


Weyerhaeuser Sales Co. 
Wheelabrator Corp. 
The Polymer Corp. 


The Polymer Corp. 


Southern Clays, Inc. 
Wilson “Oo coke & 
Carbon 


Flexible prelnee Co. 
Willson Camera Co. 
Wilmington Fibre 
Specialty 
- Wilson Plastics, 
hiaavlenss Felt Co. 
Coptiguar Tire & Rubber 
Witeo Chemical! Co. 
Witco Chemical Co. 
Witeo Chemical Co. 


Witco Chemical! Co. 
Pellon Corp. 


Syracuse Ornamental 
Co., Ine. 


Nationa! Starch 
Worbla, Ltd. 


Wopaioid 
Wopalon 
Wopavin 


Worbla 


Wyco 
Wynsote 


X-Trude 
Xylonite 


Zelec 
Zenite 
Zenoton 


Zerion 
Zerlon 150 


Zerok 101 
Zerok 110 
Zeva 
Zoren 
Zyrox 
Zytel 


Celluloid in sheets, tubes, 
rods 


an 
Cellulose acetate in 
sheets, tubes, and rods 
> im calendered 
sheets, tubes, 
and rods; compounds 
for injection molding 
and extrusion 
Nitrocellulose for 
lacquers and technical 
uses; bleached linters 
Flexible shaft equipment 
Vinyl-coated fabric 


xX 


Plasticizing oil 

Zine oxides 

Wear resistant ferrous 
alloy used in bimetallic 
extruder cylinders 

Thermoplastic pipe 

Cellulose nitrate 


Y 
Impulse steam traps 
Z 


Rubber antioxidant 
Anti-static agent 
Rubber accelerator 
Resin finish 
Methacrylate styrene 
Styrene methy! meth- 


acrylate copolymer 
Plasticized viny! coating 


Styrene-based coatings 
Foil welding tools and 
machines 


Resin finishes 


Chloride—containing 
resins & compounds 
Nylon resin 


(For complete addresses, see Alphabetical Index, p. 1323) 


Worbla, Ltd. 
Worbla, Ltd. 
Worbla, Ltd. 


Worbla, Ltd. 


Wyzenbeek & Staff, Inc. 
The Pantasote Co. 


Neville Chemical Co. 

The New Jersey Zine Co, 

Industrial Research 
Laboratories, Div. of 
Honolulu Oil Corp. 

Fibercast Co. 

BX Plastics Ltd. 


Yarnall-Waring Co. 


du Pont de Nemours 
Co., Ine. 

du Pont de Nemours 
Co., Ine. 

du Pont de Nemours 
Co., Ine. 

du Pont de Nemours 
Co., Inc. 

Dow Chemica! Co, 
Dow Chemical Co. 


Be RB 


The 
The 


Atlas Mineral Products 
Atlas Mineral Products 
nea Electrizatats, Ges. 

E. I. du Pont de Nemours 


& Co., Inc. 
Union Carbide Corp. 


E. I. du Pont de Nemours 
Co., Ine. 








ours 
ours 
20urs 
nours 


Co. 
Co. 


ucts 
jucts 
Ges. 


nours 


mours 














Alphabetical List of 
Manufacturers and Addresses 








A 


A & B Plastics, Div. of Plastic Supply 
Corp., 200 Mercer St., Seattle 9, 
Wash. 

A & O Plastics Co., 1313 Warren Ave., 
Downers Grove, Ill. 

A&S Steel Rule Die Corp., 195 Chrystie 
St., New York 2, N. Y. 

A.A.A. _ : 0., 511 Fifth Ave., New 
York 17, N. 

ABA Tool & Die Co., Inc., 1395 Tolland 
Turnpike, Manchester, Conn. 

A.B.S, Mfg. Co., Inc., 183 W. 19th St., 
New York 11, N. Y. 

AGP Corp., P. O. Box 318, Peru, Ind, 

AP.M., Inc., 8611 Lincoln, Morton 
Grove, IIl. 

AS.K. Plastic Mfg. Co., 1343 N. How- 
ard St., Philadelphia 22, Pa. 

A.M.LL., 8 bis. rue Cherbuliez, Paris 17, 
France 

aaRBe Plastic Co., 200 E. Beach Ave., 
P. O. Box 4245, Inglewood 4, Calif. 

Aaron Machinery Co., 45 Crosby St., 
New York 12, N. Y. 

Abbe Engineering Co., 420C Lexington 
Ave., New York 17, N. Y. 

*Abbé, Paul O., Inc., 257 Center Ave., 
Little Falls, N. J. 
Abbott Machinery Co., 
St., Union City, N. J. 
Abbott Plastic Machine Corp., 7124 N. 

Clark St., Chicago 26, Il. 

Able Container Co., 3021 W. 63rd St., 
Chicago 29, Il. 

Able Steel Rule Die Co., 65 Bleecker 
St., New York 12, N. Y. 

Abutco Plastics Industries, Inc., 270 S. 
Pine St., Hazleton, Pa. 

Acadia Synthetic Products, Div. of 
Western Felt Works, 4115 Ogden 
Ave., Chicago 23, II. 

Acco Polymers, 59 Kent St., 
22, N. Y. 


117-123 Peter 


Brooklyn 


Accurate Gold Stamping og Inc., 5 E. 
16th St., New York 3 
Accurate Match Plate a Inc., 1847 
W. Carroll Ave., Chicago 12, Ill. 
Accurate Molding Corp., 35-20—48th 
Ave., Long Island City 1, N. Y. 
Accurate Steel Rule Die Mfrs., 22 W. 
21st St., New York 10, N. Y. 
*®Ace Plastic Co., 91-30 Van Wyck Ex- 
pressway, Jamaica 35, N. Y. 
Ace Plastic Molding Corp., 5-01—47th 
Rd., Long Island City 1, N. Y. 
Ace Tool & Mig. Co., 532 Mulberry St., 
Newark 5, N. J. 
Acetal eater Co., 111 Ridgedale, Box 
739, Morristown, N. J. 
Aceto Chemical Co., Inc., 40-40 Law- 
rence St., Flushing 54, N. Y. 
*Acheson Dispersed Pigments Co., Unit 
of Acheson Industries, 1617 Penn- 
sylvania Blvd., Philadelphia 3, Pa. 
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*Acme Resin Corp., 


*Ackerman Gould Co., Inc., 10 Neil 


Court, P.O. Box 188, Oceanside, N. Y. 
Ackerman Plastic Molding Div., Con- 
solidated Iron-Steel Mfg. Co., 1290 E. 
53rd St., Cleveland 14, Ohio 
Acme Laminating & Plastics Co., Inc., 
7207 E. MecNichols St., Detroit 12, 
Mich. 


*Acme Machinery & Mfg. Co., Inc., 500 


Saw Mill River Rd., Yonkers 2, N. Y. 

Acme Partition Co., 151 Fabyan Fi. 
Newark, N. J. 

Acme Plastic Products Co., Inc., Harvey 
& Doyle Sts., Doylestown, Pa. 

1401 Circle Ave., 
Forest Park, Ill. 

Acme Scientific Co., 1450 W. Randolph 
St., Chicago 7, Ill. 
Acor Plasticover — _ 
way, New York, N 


, 840 Broad- 


*Acromark Co., The, . 13 Morrell St., 


Elizabeth 4, N. J. 

Action Plastics, Inc., 50 California Ave., 
Paterson 3, J. 

Adams Plastic Products, 309 Findlay 
St., Cincinnati, Ohio 


*Adamson United Co., 730 Carroll St., 


Akron 4, Ohio 


*Adco Enginering & Mfg. Co., 2133 Lin- 


coln Ave., Chicago 14, Ill. 

Adell Plastics, Inc., 5208 Eleanora Ave., 
Baltimore 15, Md. 

Adhesive Products Corp., 1660 Boone 
Ave., New York 60, N. Y. 

Adhesive Products, Inc., The 520 E. 
Shore Highway, Albany 10, Calif. 


* Admiral Coated Products, Inc., 20 Rail- 


road Ave., Hackensack, N. 

Admiral Plastics Corp., 446—12th St., 
Brooklyn 15, N. Y. 

Admiral Roll Leaf, 20 Railroad Ave., 
Hackensack, N. J. 

Advance Molded Plastics Corp., 2601 N. 
Pulaski Rd., Chicago 39, Ill. 


* Advance Solvents & Chemical, Div. of 


Carlisle Chemical Works, Inc., 500 
Jersey Ave., New Brunswick, N. J. 
Aerojet-General Corp., Structural Plas- 
tics Div., P. O. Box 296, Azusa, Calif. 
Aerojet-General Nucleonics, P. O. Box 

77, San Ramon, Calif. 
Aeroplastics Corp., 4240 Glencoe Ave., 
Venice, Calif. 


*Aetna Electronics Corp., Readington 


Rd., North Branch, N. J 

Aetna Plastic Die Co 
Ave., Chicago 48, Ill. 

Aetna-Standard Div., Blaw-Knox Co., 
c/o Hale & Kullgren, Inc., P. O. Box 
1231, Akron 9, Ohio 

Agrashell, Inc., 4560 E. 26th St., Los 
Angeles 22, Calif. 

Ahlmann & Co., Andernach am Rhein, 
West Germany 

Air Reduction Chemical Co., Div. of Air 
Reduction Co., Inc., 150 E. 42nd St., 
New York 17, N. Y. 

Air Speed Tool Co, 1502 W. Slauson 
Ave., Los Angeles 47, Calif. 


, 7124 Touhy 


*Allen Hollander Co., i 


Airconductors, 367 E. Alondra Blvd., 
Gardena, Calif. 

Aircraft Specialties , a 87 W. 
John St., Hicksville, ¥. 

Air-Formed Products Boas Pine St. 
Ext., Nashua, N. H. 

Airmate Co., 1150 Nebraska Ave., To- 
ledo 13, Ohio 

Airmatic Valve, Inc., 7313 Associate 
Ave., Cleveland 9, Ohio 

Air-O-Flow Industries, Inc., Div. of 
Durable Industries, Inc., 74 Varick 
St., New York 13 N. Y. 

Airoyal Mfg. Co., The, 1900 Springfield 
Ave., Maplewood, i 

Airshelters, First & Oak St., Nicho- 
lasville, K 

Akromold, ,~d 102 W. Wilbeth Rd., 
Akron . Ohio 


*xAkron Presform Mold Co., The, 2088 


Main St., Cuyahoga Falls, Ohio 
Akron Standard Mold Co., The, 1624 

Englewood Ave., Akron 5, Ohio 
Aksjeselskapet Ancas, Arendal 6, Nor- 


way 
Alabama Calcium Products Co., Gantts 


Quarry, Ala. 

Alabaster Plastics Corp., Alabaster, Ala. 

Alan Plastics Corp., 35 Pequit St., Can- 
ton, Mass. 

Alax Plastics Sales Co., 2121 Broadway, 
New York 23, N. Y. 

Al-Be Industries, 9516 Rayo St., South 
Gate, Calif. 

Albert, P. E., & Son, 21 Nottingham 
Way, P. O. Box 453, Trenton 5, 4 

Alcylite Plastics & Chemical 
23874 Pine St., Newhall, Calif. 

Alda Fons, Inc., 154 Grand St., 
York 13, N. Y. 

Alframine Yd , 72 Putnam St., Pater- 
son 4, N, J. 

Algemene Kunstzijde Unie N.V., Arn- 
em, Holland 

Alkydol Laboratories, Div. of Reich- 
hold Chemicals, Inc., 3242 S, 50th 
Ave., Cicero 50, Ill. 

All Plastics Corp., Field & Main Sts., 
Avon-by-the-Sea, N. 

All Purpose Roll Leaf Corp., 37 W. Cen- 
tury Rd., Paramus, N. J. 

Matin Plastics, Inc., 1415 W. 178th 

, Gardena, alif. 
Pa ns Instrument Co., Inc., 1091 
Wills Mountain, Cumberland, Md. 
or: theny Ludlum Steel Corp., 2020 
Oliver Bldg., Pittsburgh 22, Pa. 
Allegheny Plastics, Inc., Rt. 51 & Thorn 
Run Rd., Coraopolis, Pa. 

Allen, Alva, Industries, 35 & 13 Junc- 
tion, Clinton, Mo. 

385 Gerard 

Ave., New York 51, “y. 

Alliance Mold Co., ate 1300 Mt. Read 
Blvd., Rochester 6, N. Y. 

Allied Chemical Corp., Genera] Chemi- 
cal en 40 Rector St., New York 6, 
N. 


ms ‘Chemical Corp., International 
Div., 40 Rector St., New York 6, N. Y. 





1163 S. 70th 


600 Broadway, 


Div., 40 Rector St., New York 6, N. Y 
Allied Chemical ., National Aniline 
thorne, N. J. 
Allied Chemical Corp., Nitrogen Div., 
* Allied Chemical Corp., Plastics & Coal 
Chemicals Div., 40 Rector St., New 
* Allied Chemical Corp., Semet-Solvay 
Petrochemical Div., 40 Rector St., 
Allied Engineering & Production Corp 
2421 Blanding Ave., Alameda, Calif. 
, New York 12, N. Y. 
Allied Engravin ng & Stamping Co., 701 
Allied Mfg. Co., Bt0D 25th Ave., S., 
Seattle 44, Wash. 
17 Vreeland 
Lodi, N. 3. 
Aled Plastics Supply, Corp., 
Allied Plasti-Lite Ente rprises, Inc., 2712- 
18 La Salle St., St. Louis 4, Mo. 
St., Boston 9, Mass. 
Allied Resins, Inc., Commerce St., Con- 
Allis-Chalmers Mfg. Co., 
St., Milwaukee, Wis. 
& Cable Co., Inc., 929 Connecticut 
Ave., Bridgeport, Conn. 
Montebello, Calif. 
“ Ste Industries, Inc., 350 N.E. 75th 
PR’ Mfg. Co., 9641 El Poche St., 
El] Monte, Calif. 
New York 12, N. Y. 
Alpha Chemical & Plastics Corp., 11 
Alpha Plastics, Inc., 78 Okner Parkway, 
ivingston, 
Rd., Saxonville, Mass. 
Alsop Enginering Corp., 1957 Main St., 
*Alsteele Engineering Works, Inc., 82 
Herbert St., Framingham, Mass. 
Inc., 4654 De Soto St., San Diego 9, 
Calif. 
Bldg., Pittsburgh 19, Pa. 
Alvimar Mfg. Co., Les 1881 Park ave. 
Y. 
Ambassador Arts, i W. 24th St., New 
York 11, N. Y. 
anese Corp. of Ameren, 180 Madison 
Ave., New York 16, N 
Brooklyn 31, N. Y. 
Amercoat Corp., 4809 Firestone Blvd., 
American Agile Corp., P. O. Box 168, 
Bedford, Ohio 
3440 Fairfield 


* Allied Chemical Corp., National Aniline 
Div., Harmon Colors, Box 14, Haw- 
40 Rector St., New York 6, N. Y. 
York 6, N. Y. 

New York 6, N. Y. 
Allied Engravers, Inc., 552 W. Broad- 
Senaca, Buffalo 10, N 
er Plastic Mold, Inc., 
75 Cliff St., 
New York 38, N. 
Allied Resin Products Corp., 216 Milk 
neaut, Ohio 
Allison-Campbell Div., American Chain 
All-Power Mfg. Co., 400 Roosevelt Ave., 
Miami 68, Fla. 
Almac Plastics, Inc., 
Jabez St., Newark 5, N. J. 
Alpine American Corp., 69 Nicholas 
Milldale, Conn. 
Alsynite Div. of Reichhold Chemicals, 
Aluminum Co. of America, 1501 Alcoa 
New York 35 
Amcel Co., Inc., Export Affiliate of Cel- 
Amco Plastic Materials, Inc., 96—4th St., 
South Gate, Calif. 
American Alcolac Corp. 


Rd., Baltimore 26, Md. 
American Alkyd Industries, 
14th St., Carlstadt, N 
American Boatbuilding Corp., Box 259, 
E. Greenwich, R. I. 


American Cellular Products, Inc., Box 
49, New Castle, Del. 


American Combining Corp., 72-36 
Burchell Ave., Arverne, N. Y. 
*American Cyanamid Co., Organic 
Chemicals Div., Bound Brook, N. J. 
American Cyanamid Co., Pigments Div., 
Bound Brook, N. J. 
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*American Cyanamid Co., Plastics & 
Resins Div., 30 Rockefeller Plaza, 
New York 20, N. Y. 

American Durafilm Co., Inc., 2300 
Washington St., Newton Lower Falls 
62, Mass. 

American Edelstaal, aes 850 Broad- 
way, New York 13, Y. 

American Emery Wied. Works, Water- 
man & East River Sts., Red Bridge, 
Providence, R. I. 

American Engraving & Machine Co., 
Columbus Ave. & Atlas St., P. O. Box 
262, Kenilworth, N. J. 

American Felt Co., Glenville, Conn. 

American Hard Rubber Co., Div. of 
Amerace Corp., Ace Rd., Butler, =. 3 

American Tos a wah Co 
Jackson Ave., Long ne Mig vg 
N. Y. 

American Instrument Co., Inc., 8030 
Georgia Ave., Silver Spring, Md. 
*American Insulator Corp., New Free- 

dom, Pa. 

American Lacquer Solvents Co., Paw- 
lings Rd., Phoenixville, Pa. 

American Latex Products Corp., 3341 
W. El Segundo Blvd., Hawthorne, 
Calif. 

American Machine & Metals, Inc., Riehle 
Testing Machines Div., E. Moline, IIl. 

American Metalizing Corp., 150 Bruck- 
ner Blvd., New York 54, N. Y. 

American Molded ae 85 Fifth 
Ave., Paterson 4, 

*American Moldi Ponies & Chemical 
Cc eH 703 Bedford Ave., Brooklyn 6, 


me! rican Plasticraft Co., i <mee 
bridge Rd., New York 61, 

American Plastics a ay ‘Madieon 
Ave., New York 17, N. Y. 

American Products Mfg. Co., 8127-33 
Oleander St., New Orleans 18, La. 
American Pulverizer Co., 1249 Mack- 

lind Ave., St. Louis 10, Mo. 
American Pyroxylin Corp., 72-86 Sec- 
ond Ave., Kearny, N. 
American Rattan & Ree “Mfg. Co., € 
N. Station Plaza, Great Neck, N. 
American Reinforced Plastics Co., ms 
E. 60th St., Los Angeles 1, Calif. 
American Resin Corp., 3215 N. Sheffield 
Ave., Chicago 13, Ill 

American Thermoplastics Corp., 750 
Union Ave., Union, N. J 

American Vinyl Corp., 
Ave., Maspeth 78, N. Y. 

American Viscose Corp., 1617 Pennsyl- 
vania Blvd., Philadelphia 3, Pa. 

American-British Chemical Supplies, 
Inc., 180 Madison Ave., New York 
16, N. Y. 

American-Marietta Co., 3400—13th 
Ave., S.W., Seattle 4, Wash. 

American-Marietta Co., Adhesive, Resin 
& Chemical Div., 3400—13th Ave., 
S.W., Seattle 4, Wash. 

Americhem, Inc., 1651 Home Ave., 
Akron 10, Ohio 

Ameriplastic Co., Inc., The, 3161 Torrey 
Rd., Flint 7, Mich. 

*Ames Plastic Machinery Corp., 65-50 
Austin St., Rego Park 74, N. Y. 

Amoco Chemicals Corp., 910 S. Michi- 
gan Ave., Chicago 80, Ill. 

*Amos Molded Plastics Div., Amos- 
Thompson Corp., 508 S. Kyle St., 
Edinburg, Ind. 

Amos-Burke Plastics, P. O. Box 88, Syra- 
cuse 11, N. Y. 


Amperex Electronic Corp., 230 Duffy 
Ave., Hicksville, N. Y. 


* Park Ave., New 


73-30 Grand 


Amplast, Inc., 
York 51, N 
Amplex Mfg. Co., 2325-31 Fairmount 

Ave., Philadelphia 30, Pa. 


Amsco Solvents & Chemicals Co., 4619 
Resdiog Rd., Cincinnati 29, Ohio 
Amtex In ustries, Inc., 1327 Levee St, 

Dallas 7, Texas 
Anawan Plastics & Machine Corp., 994 
Jefferson St., Fall River, Mass. 
her Plastics Co., Inc., 36-36—36th 
Long Isiand City 6, N. Y. 
Aner Corp., 72 Gray St., Paterson $, 


N. J. 

Anderson Die & Mfg Co., 6840 S.W. 
Macadam, Portland 19, Ore. 

—— 3575 Touhy Ave., Chicago 
45, I 

Angier Adhesives Dept., Interchemical 
Corp. Finishes Div., 120 Potter St, 
Cambridge, Mass. 

*Ankerwerk Gebr. Goller, Rennweg $7, 

Niirnberg, West Germany 
Ansbacher-Siegle comp. ” Che 
Ave., Rosebank 5, S. 
Anson Tools & Gages, hg 1504 W. 
12th St., Erie, Pa. 

* Antara Chemicals, A Sales Div. of Gen- 
eral Aniline & Film Corp., 435 Hud- 
son St., New York 14, N. Y. 

*Apex Machine Co., 4 13—118th St, 
College Point 56, 'N. 

Apex Reinforced Sind Div., White 
Sewing Machine Corp., Washington 
& Elm Sts., Cleveland 6, O 

* Appleton Machine Co., io Div. ., 618 
S. Oneida St., Appleton, Wis. 

*Application Engineering Corp., 3811 
Podlin Ave., Franklin Park, Ill. 

Applied Plastics, Inc., 130 Penn St., El 
Segundo, Calif. 

Applied Radiation Corp., 2404 N. Main 
St., Walnut Creek, Calif. 

Applied Resins Corp., W. Greenbrook 
Rd., N. Caldwell, N. J. 

Aquador Plastics, Inc., 62—18th St, 


Inc., 55 Canal 


Brooklyn 32, N. Y. 
* Archer-Daniels-Midland Co., 700 In- 
Eugene, Ore. 
Argo Plastic Products Co., 1400 W. 10th 
Brooklyn 31, N. Y. 
Aristocrat Plastics, Inc., 
95 Prince St, 
Paterson 1, N. J 
Armen, Inc., 8-22 Astoria Blvd., Long 
St., Newark, N. J 
Dura Aves., Toledo, Ohio 
ance, Ohio 
Armstrong Machine Works, 816 Maple 
Warsaw, Ind. 
Arnold, Hoffman & Co., 
1949 Erie Ave, 
Bryan, Ohio 


Arabol Mfg. Co., tg 110 E. 42nd St. 
New York 17, N. Y 
vestors Bldg., Minneapolis 2, Minn. 
Architectural Plastics Corp., 1355 River 
* Argenta Products Co., 74-40 Forrest St., 
Jersey City, N. J 
St., Cleveland 13, Ohio 
* Argus Chemical Corp., 633 Court St, 
Aries Laboratories, Inc., 225 Greenwich 
Ave., Stamford, Conn. 
23-25 Sussex 
Ave., Newark 3, N. 
Arkon Products, Inc., 
Armco Steel Co ¢ 1989 Armco Ave. 
Middletown, Ohio 
Island City 2, N. Y. 
Armitage, John L., & Co., 245 Thomas 
Armored Plastics Co., Div. of Globe 
Wernicke Industries, Inc., Lint & 
Armour & Co., Armour Alliance Indus- 
tries, 16123 Armour St., N.E,, Alli- 
Armstrong Cork Co., W. Liberty, Lan- 
caster, Pa. 
St., Three Rivers, Mich. 
Armstrong Products Co., P. O. Box I, | 
Arnkurt Associate Engineers, 210 W. 
29th St., New York 1, N. Y. 
St., Providence, R 
Aro Equipment Co., 
Arrem Plastics, Inc., 319 N. Albany 
Ave., Chicago 12, Ill. 





Arrow Plastics Corp., 
Passaic, N. J. 

Art Decorating Co., 4201 Hudson Blvd., 
N. Bergen, N. J. 

Art Plastics Co., 37-28—56th St., Wood- 


side, N. Y. 
Art Plastics Mfg. Co., 799 S. Towne 
oy Los Angeles 91, Calif. 

*Arta Plastics of 2853 Irving Park 
Rd., Chicago, Il 

Artisan Meta Products, Inc., 63 Pond 
St., Waltham 54, Mass. 

Artmor Plastics Corp., 1003 Oldtown 
Rd., Cumberland, Md. 

Artrite Resins, Ltd., 44-46 Kingsway, 
London W.C.2, England 

Arvey Corp., Laminated Materials Div., 
3500 N. Kimball Ave., Chicago 18, iil. 

*xAsfalti Bitumi Cementi e Derivati, Via 
Lombardia 31, Rome, Italy 

Asmidar Plastic Moulding Machines, 
Ltd., 10 Tachbrook St., London 
§.W.1, England 

Associated Equipment Corp., 209 Pa- 
cific National Bank Bldg., Bellevue, 
Wash. 

Associated Rubber & Plastic oe 
9780 Park Ave., New York 51, Y. 

Astor Tool & Die Co., 5- 01—47th ee 
Long Island City 1, N. Y. 

Atkins & Merrill, Inc., Reinforced Plas- 
tics Div., Bartlett St., Marlboro, Mass. 

Atkins Saw Div., Borg-Warner Corp., 
402 S. Illinois St., Indianapolis 25, 


Ind. 

Atkins Technical, Inc., 709 Marion 
Bldg., Cleveland 18, Ohio 

Atlantic Mfg. Co., 9th & Master Sts., 
Philadelphia 22, Pa. 

Atlantic Plastics, Inc., 60 Bonner St., 
Stamford, Conn. 

Atlantic Pyrometers, Inc., 
ton Ave., Hawthorne, N. J. 
Atlas Coatings Corp., 5-35—47th Ave., 
Long Island City 1, N. Y. 
*Atlas Electric Devices Co., 4114 N. 
Ravenswood Ave., Chicago 13, II. 
*Atlas erence Div., Delaware Valley 
Mfg. Co., Inc., 3576 Ruth St., Phila- 
delphia : 34, Pa. 

Atlas Mineral Products Co., 151 Ash St., 
Mertztown, Pa. 

Atlas Plastics, Be. 681 Seneca St., Buf- 
falo 10, N 

Atlas Plastics, aq 115 Routh 46, Little 


erry, N. J. 
*Atlas Powder Co., Wilmington 99, Del. 
*Atlas Vac-Machine Corp., 1732 Hudson 
Ave., Rochester 17, N. Y. 
Atlas-Sandt Co. 240-42 W. 23rd St., 
New York 11, Ys 
*Atols Tool & Meld Corp., 5005 W. Armi- 
tage, Chicago 39, III. 
Atti Engineering Corp., 
Union City, N. J. 
*Auburn Plastic Engineering, 4914-24 S. 
Loomis Blvd., Chicago 9, III. 
*Auburn Plastics, Inc., 24 McMaster St., 
Auburn, N. Y. 
Augusta Plastics, Inc., 3820 Boston Post 
Rd., New York 69, N. Y. 
*Aust & Schiittler u. Co., 
Strasse 81, 
many 
Austin Industries, Inc., 
Marlboro, Mass. 
*Auto-Blow Corp., Sub. of National 
Cleveland Corp., 401 Bishop Ave., 
Bridgeport 10, Conn. 

Automatic Plastic Molding Co., 830 
Bancroft Way, Berkeley 10, Calif. 
*Automatic Process Control, 1170 Morris 

Ave., Union, N. J 
Automation Products, Inc., 3030 Max 
Roy St., Houston 24, Texas 


190 Warbur- 


108—36th St., 


Graf-Adolf- 
Diisseldorf, West Ger- 


133 E. Main St., 
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1 Mattimore St., 


Automold Co., Sub. of Wagner Bros., 
Inc., 2231 S. Butler Ave., W. Los 
Angeles 64, Calif. 

*Auto-Vac Co., Div. of National Cleve- 
land Corp., 740 Railroad Ave., 
Bridgeport 6, Conn. 

Avco Mfg. Co., Research & Advanced 
Development. Div., 201 Lowell St., 
Wilmington, Mass. 

Avery Label Co., 1616 S. California 
Ave., Monrovia, Calif. 

*AviSun Corp., Post Rd., Marcus Hook, 
P 


a. 

Avsco, Inc., 940 Isley Blvd., Excelsior 
Springs, Mo. 

Axel Plastics Research ,Laboratories 
1070-72 Manhattan Ave., Brooklyn 
22, N. Y. 

Ayres, Jr., Samuel, Associates, 711 
Boylston St., Boston 16, Mass. 

Azienda Resine Sintetiche, S.A.S. Di 
R. Botta & C., Via Monfalcone 98, 
Turin, Italy 


B. B. Chemical Co., 784 Memorial 
Drive, Cambridge 39, Mass, 
B & E Electroform Co., Greely Ave., 
Union, N. J. 
B&T Machinery Co., 217 W. 8th St., 
Holland, Mich. 
BX Plastics, Ltd., Higham Station Ave., 
London E. 4, England 
B.L.P. Chemicals, Ltd., Tat Bank, Old- 
bury, Birmingham, England 
*B.1.P. Engineering, Ltd., Streetly Works, 
fete Coldfield, Warwickshire, Eng- 


Babbitt, B. T., “i 625 Madison Ave., 
New York 32, N. Y. 
Babco, Inc., 2947 N. Oakley Ave., Chi- 
cago 18, "Tt. 
Bachmann, W. M., Associates, 2512 
North Shore Dr., Clear Lake, Iowa 
Bacon & Weber, 1121 N. Ashland Ave., 
Chicago 22, Ill. 
*Badische Anilin- & Soda-Fabrik AG., 
Ludwigshafen am Rhein, West Ger- 


many 

Bahlke, Alfred F., 273 Snyder Ave., 
Berkeley Heights, N. J. 

Baird Dynamic Corp., 1700 Stratford 
Ave., Stratford, Conn. 

Baker Bros., Inc., 1000 Post St., Toledo 
10, Ohio 

Baker Castor Oil Co., The, 40 Avenue 
A, Bayonne, N. J. 

Baker, J, T., Chemical Co., Phillipsburg, 


1000 Hess St., 
Saginaw, Mich. 


Baldwin-Lima-Hamilton Corp., Indus- 
trial Equipment Div., Philadelphia 


42, Pa. 
*Ball & Jewell, Inc., 24-28 Franklin St., 
Brooklyn 22, N. Y. 
Balsa Ecuador Lumber itt 500 Fifth 
Ave., New York, N 
Bamberger, Claude P a! 1 Mount 
Vernon St., Ridgefield Park, N. J. 
Bangor Plastics, Inc., Washington St., 
Bangor, Mich. 
iw Colman Co., Small Motors Div., 
O. Drawer 99, Rockford, Il. 
Barber: Colman Co. Wheelco Instru- 
ane Div., 1300 Rock St., Rockford, 
Il. 


Baber ’ Perkins, Inc., 


Barclay Industries, Inc., 
Ave., New York, N. Y. 

Barco Mfg. Co., 500 Hough St., Bar- 
rington, Ill. 

Barker-Davis Machine Co., Inc., 91 
Mechanic St., Leominster, Mass. 

Bar-Lo Vinyl Products, Inc., 29 Jumel 
Place, New York 32, N. Y. 


420 Lexington 


Barr Corp., The, C oeetaae: Ave., 
Richmond Hill, N 

Barradas & Pare al “Glenville, Conn. 

Barrett Varnish Co., 1532 S. 50th Ct., 
Cicero e Ill. 

*Barron, J. E., Plastics, Inc., - Syca- 
mn i Cincinnati 2, 

Barry, B & e Inc., 62 Worth a, 
New York 13, N. Y. 

Bart Mfg. Corp., 227 Main St., Belle- 
ville, N. J. 

Basic Plastic ge Inc., Howard 
St., Winchester, N. 

Bastian Bros. Co., 1600 Clinton Ave., 
N., Rochester L N. Y, 

*Battenfeld Maschinenfabriken GmbH, 
Techstr. 12, Meinerzhagen/Westf., 
West Germany 

—, Dr. George, Box 531, Keene, 
Baumann, Franz, & Co., Talstrasse 39, 
Zurich, Switzerland 

Baumgart!’s, George K., Engravings, 
149 Belleville i. Belleville 9. N. J. 

Baxter Co., The, 2060 Reading Rd., 
Cincinnati 2, Ohio 

Beacon Die-Mold, Inc., 57 Crooks Ave., 
Clifton, N 

Beacon tek. "& Metal Products, Inc., 
- Madison Ave., New York 16, 


Beaman Plastics, at N.E, Sandy 
Blvd., Portland 14, 

Bean Fiber Glass, hoy "Pehntien St., 
Jaffrey, N. H. 

Beaver peg Zs 187-61 Hollis 
Ave., Hollis 23, 

Beazy’s Mokiceken “$53 W. Fifth, Box 
338, Peru, Ind. 

Becco Chemical Div., Food Machinery 
& re aes Corp., Station B, Buffalo 


1, = Se 
Beck, Charles, ote Corp., 66 
Church Rd. King of Prussia, Pa. 
Becker & Becker ae 875 Park 
Ave., New York 22, N, Y. 
*Becker & Van Hiillen, Untergath | 100, 
Krefeld, West Germany, 
Karlton ‘Machinery Corp 20. ya 
St., Chicago 11, I 
Beckman Instruments, Inc., Scientific 
and Process Instruments Div., 2500 
Fullerton Rd., Fullerton, Calif, 
*Becwar Mfg. Corp., 28 Industrial Rd., 
Addison, Iil. 


Bedford Products, Inc., P. O. Box 36, 
Roanoke, 
*Bee r; com Co., 2700 E. 170th St., 


Lansing, Ill. 

Beel Macinearioa Co., 411 Mulberry St., 
Newark 2, N. 

Beetle, Carl N., Plastics Corp., 198 Air- 
port Rd., Fall River, Mass. 

Beinert, John David, 369 Lexington 
Ave., New York 17, N. Y. 

Bel-Art Products, Pequannock, N. J. 

* Belding Corticelli Industries, 1407 

Broadway, New York 18, N. Y. 

Bellows Co., The, 230 W. Market St., 
Akron 9, Ohio 

Belon Chemical Co., Inc., 40 Worthing- 
ton Rd., Cranston 10, RB. 1. 

Beltran Associates, Inc., 1133 E. 35th 
St., Brooklyn 10, N, Y. 

Bemis Bro. Bag Co., 111 N. 4th St., 
Box 69, St. Louis 2, Mo. 

Bennett, Richard C., Mfg. ‘Co., Lacey- 
ville, Pa. 

Bennett-Rosendahl Co., 
Circle, New York 19, N 

Bensing Bros. & Deeney Flexogra’ 3 
Ink, 750 Third Ave., New York, 

Bentek sg 1253 Atlantic Ave., ently 
lyn 16, N % 

Ber-Design Associates, 
Irvington 11, N. J. 


ei Coane 


41 Smith St., 


Bergen Mold & Engineering Co., 115 
Route 46, Little i a 





Berkander, George F., Inc., 891 Broad 
Providence 7, 


St., 

Berkeley Engineering Mfg. Co., 273 
Snyder Ave., Berkeley Heights, N. J 

Berkshire Chemicals, Inc., 630 Third 
Ave., New York 17, N. Y. 

Bermer’ Tool & Die, Inc., Golf St., 
Southbridge, Mass. 

Bernard Plastics Moldin ng Corp., 38-40 
—10th St., Long Island City 1, N. Y. 

Berni, Alan, & 7 9 580 Fifth 
Ave., New York 36, N. Y 

Berst Hermann, Maschinenbau 
CmbH, Ander Breiten Wiese 3/5, 
=o i Box 388, Hanover, West Ger- 


Bethelaen pegnesing. P. O. Box 1423, 

my. 9, 
Saee Bh dice, Inc., 79 Fifth Ave., New 
York 3, N. Y. 
et m Co., 120 E. Lancaster 
more, Pa. 

Bethlciven Steel Co., Bethlehem, Pa. 

Bex Sales, Inc., Dept. MPD, 210 Fifth 
Ave., New York 10, N. Y. 

Biggs, Carl H., Co., Inc., 1547—14th 

t., Santa Monica, Calif. 

Bijur Lubricating Corp., 151 W. Passaic 
St., ne Park, N. 

*Binks Mfg. Co 3114 W. Carroll Ave., 
Chicago 12, il. 

Bios Laboratories, Inc., 17 W. 60th St., 
New York 23, N. 'Y. 

Birbach, L. E., Associates, Inc., Draco 
Div., 1130 Main St., Boston (Malden) 
48, Mass. 

Birckhead Monomer Molding Co., 5205 
Fairlawn Ave., Baltimore 15, Md. 
Birdsboro Steel Foundry Machine Co., 

1951 Furnace St., Birdsboro, Pa. 

Birge Co., Inc., The, 390 Niagara St., 
Buffalo 5, N. Y. 

Bischoff Coes Corp., Main St., 
Ivoryton 

Bishop, Richard B., 13 Prospect Terrace, 
Leominster, Mass. 

Bishop, Robert B., Inc., 168 N. Clin- 
ton St., Chicago 6, Ill. 

Bjorksten Research Laboratories, P. O. 
Box 1175, Madison 1, Wis. . 

Blacher, o 752 Broadway, New York 


3, N. Y. 

Black Bros. Co., Inc., The, 505 Ninth 
Ave., Mendota, III. 

*Black-Clawson Co., The, Dilts Div., 46 
N. Ist St., Fulton, N. Y. 

Black & Decker Mfg. Co., The, Indus- 
trial Div., E. Pennsylvania Ave., Tow- 
son 4, Md. 

*Blackhawk Molding Co., Inc., Commer- 
cial Rd., Addison, Il. . 

Blackman Plastics, Inc., 1120 W. Indus- 
trial St., Escondido, Calif. 

Blackwell Plastic Molding Co., Inc., 
5606 Cavanaugh St., Houston 21, 


Texas 
*Blane Corp., The, 35-45 Pequit St., 
Canton, Mass. 
Blank, Arthur, & Co., Inc., 35 Cumming- 
ton St., Boston 15, Mass. 
Blaw-Knox Co., 300 Sixth Ave., Pitts- 


burgh, Pa. 

Bliss, E. W., Co., 1375 Raff Rd., S. W., 
Canton 10, Ohio 

Blodgett, G. S., Co., Inc., The, 50 Lake- 

Ave., Burlington, Vt. 

Bloomfield Molding Co., 147 Bloomfield 
Ave., Bloomfield, N. J. 

Bloomingdale Rubber Co., Roosevelt & 
Grant Aves. Aberdeen, Md. 


Blossom Mfg. Co., Inc., 2337 McDonald 
Ave., Brooklyn 23 N. Y. 

Blow-O-Matic Corp., The, 405 Central 
Ave., Bridgeport 7, Conn. 


*Blue, E. B., Co., 651 Connecticut Ave., 
South Norwalk, Conn. 
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Blue M Electric Co., 138th & Chatham 
St., Blue Island, Ill 

Blue Water Plastics Co., 315 S. Whiting 
St., St. Clair, Mich. 

Bluebird Plastics, Inc., 12th & Orchard 
Sts., oe Ee Ohio 

Blum, Paul, 312-316 Larkin St., 
Buffalo m. N ”Y. 

Blumenthal, Foti a 10 W. 93rd 
St., New York 25, y. 

Bohannon Industries, ve S. Cascade 
Ave., Colorado Springs, Colo. 

Boice-Crane Co., . Central Ave., 
Toledo 6, Ohio 

Bolling Industries, Inc., 330 E. Locust 
St., Scranton 5, Pa. 


*Bolling, Stewart, & Co., Inc., 3190 E. 


65th St., Cleveland 27, Ohio 

Bolta Products Div., The General Tire 
& Rubber Co., 70 Garden St., Law- 
rence, Mass. 

Bo-Mer Mfg. Co., Inc., 40-42 Washing- 
ton St., Auburn, N. Y. 

 ~e Co., The, Green St., Silverdale, 


a. 

Bond Adhesives Co., 2 Johnston Ave., 
Jersey City 3, N. 

Bondy Engineering Se. 172 S. Port- 
land Ave., Brooklyn 17, | RS A 


*Bonnot Co., The, 722 Mulberry Ave., 


Canton 2, Ohio 
Bonwitt, Eric, 431 S. Dearborn St., 


Chicago 5, Ill. 
17 W. 60th St., 


Bonwitt, Dr. G. L., 
New York 23, N. y. 

Booker & Wallestad, Inc., 3336 Gorham 

Ave., Minneapolis 26, Minn. 


* Boonton Molding Co., 300 Myrtle Ave., 


Boonton, N. J 
Boots Aircraft Nut Corp., Newtown 
Turnpike, Norwalk, Conn. 
Bopp-Decker Plastics, 677 Eton Rd., 
Birmingham, Mich 


*Borco Chemicals, Inc., 8105 N. Cicero 


Ave., Chicago 41, IIl. 
Borden Chemical Co., The, 350 Madi- 
son Ave., New York 17, N. Y. 
Borkland Laboratories, 803 Quarry Rd., 


Marion, Ind. 

Bortman Plastics Co., 183 Essex St., 
Boston 11, Mass. 

Bostrom Corp., 133 W. Oregon St., Mil- 
waukee 4, Wis. 

Boulin Instrument Corp., 10 First St., 
Pelham, N. Y. 

Boyden Plastics, Inc., 34 Plastic Ave., 

Taunton, Mass. 


*Brabender, C. W., Instruments, Inc., 50 


E. Wesley St., S. Hackensack, N. 4) 

Bradle & Turton, Ltd., Caldwall W orks, 
Kidderminster, England 

Bradley & Vrooman Co., 2629 S. Dear- 
born St., Chicago 16, Ill. 

Brady, W. H., Co., 727 W. Glendale 
Ave., Milwaukee 9, Wis. 

Brandywine Fibre Products Co., 15th 
& Poplar, Wilmington 99, Del. 

Branson Instruments, Inc., 37 Brown 
House Rd., Stamford, Conn. 

Branson Ultrasonic Corp., 37 Brown 
House Rd., Stamford, Conn, 

Brenner, I. G., Co., 32 E. North St., 
Newark, Ohio 

Brewster Enterprises, Inc., 20 Green- 
leaf St., Rochester 9, N. Y. 

Breyer Molding Co., 2536 W. Lake St., 
Chicago 12, Ill. 
Bricmar Mfg. Corp. 
New York 13, N. 
Bridgeport Moulded Products, Inc., 105 

Meadow St., Fairfield, Conn. 
Brilhart Plastics Corp., Old Country Rd., 
Mineola, N. Y. 
Brilmayer, E. W., Laboratories, Inc., 
86 Fulton St., New York 38, N. Y. 
Briscoe Mfg. Co., 1055 Gibbard Ave., 
Columbus 3, Ohio 


, 144 Duane St., 
» 3 


Britel Products, 7% 102-106 Straight @ 
St., Paterson 1, N. J. 4 

British Geon, Ltd., ‘Devonshire House, § 
Piccadilly, London W. 1, England @ 

British Machines & Foundry Sup; 

“] 80 Shore Rd., Port Washington, 

British ‘Oxygen Chemicals, Ltd., B: 
wale House, St. James S.W. 1, Eng- 
an 

British Resin Products, Ltd., Devonshire — 
House, Piccadilly, London W. 1, Eng. 
land 

Brockton Plastics, Inc., 31 Monument 
St., Brockton, Mass. 

Brook Molding Corp., 30 Industrial ” 
Way, Norwood, Mass. 

Brookfield Engineering Laboratories, 
Inc., 240 Cushing St., Stoughton, 


Mass. 
a Plastic Co., Inc., 78 Prince 
Brooklyn 1, N. Y. 
Seonke Rotameter Co., 407 W. Vine St., 
Hatfield, Pa. 
Bros, Inc., 1057—10th Ave., S.E., Min- 
neapolis 14, Minn. 
*Brosites Machine Co., Inc., 50 Church 
St., New York 7, N. Y. 
Brown Co., 150 Causeway St., Boston 
14, Mass. 
Brown Machine Co., 
Beaverton, Mich. 
Brulene Coated Textiles, Le 1241-45 
Gates Ave., Brooklyn 2 . 
Brulin & Co., Inc., 2939 Columbia Ave., 
Indianapolis 7. Ind. 
*Brunswick-Balke-Collender Co., 

fense Products Div., 1700 Meades 
St., Muskegon, Mich. 

Brush Beryllium Co, The, 5209 Euclid 
Ave., Cleveland 3, Ohio 

Brutier Products Co., Inc., 1615 Pater- 
son Plank Rd., Secaucus, N. J. 

Buckeye Cellulose Corp., 2899 Jackson 
Ave., Memphis 8, Tenn. 

Buckeye Molding Co., 213 S. 3rd St, 
Miamisburg, Ohio 

Buckeye Tools Corp., Springboro Pike, 
at U.S. 25, Dayton, Ohio 

Buckstaff Co., The, 1127 S. Main St, 
Oshkosh, Wis. 

Budd, John, Eastford, Conn. 

Buffalo Solvents & Chemicals Corp. 
Box 73-Station B, Buffalo 7, N. Y. 
Buflovak Equipment Div., Blaw-Knox | 
Co., 1575 Fillmore Ave., Buffalo 11, 

N 


N. Y. 

Builders Products, Inc., 961 Railroad ~ 
Ave., Manville, N. J. 

Bullock, H. Leslie, 136 Liberty St., New 
York 6 

Bureau, sae 0 , Industrial Design, 
29 W. 57th Fhe New York 19, N. Y. 

Burgess Pigment Co., Sandersville, Ga. © 

Burke, Harry, 4103 Lowden Rd., Cleve- 
land 21, Ohio 

Burlington Molding Corp., Belmont Rd., 
Burlington, N. C. 

Burnett, William T., & Co., Inc., 1500 
Bush St., Baltimore 30, Md. 

*Busada Mfg. Corp., 32-21 Downing St., 
Flushing 54, N. Y. 

Buss, Ltd., Basel, Switzerland 

Buss Machine Works, 300 Eighth St, 
Holland, Mich. j 

*Butterfield, T. F., Inc., 56 Rubber Ave., * 
Naugatuck, Conn. 

Butterworth, H. W., & Sons Co., Div. 
of Van Norman Industries, Inc., 2381 
Philmont Ave., Bethayres, Pa. 

Buttondex Corp., 386 Fourth Ave., New 
York 16, N. Y. : 

Byers, A. M., Co., Clark Bldg., Pitts-7 
burgh 22, Pa. 

Byrd Plastics, Inc., 2950 W. 12th St, 
Erie, Pa. 


110 Pierson St. 
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CT.L. Div. of Studebaker-Packard 
Corp., 1240 Glendale-Milford, Cin- 
cinnati 15, Ohio 

*Cabot, Godfrey L., Inc., 
Boston 10, Mass. 
CaCo Inc., W. 2nd St., Pomona, Calif. 
Cadet Chemical C orp., " Lockport- Olcott 
Rd., Burt 1, N. Y. 
#Cadillac Plastic & Chemical Co., 15111 
Second Ave., Detroit 3, Mich. 

*#Cady, E. J., & Co., 630 N. Harlem Ave., 
River Forest, ne 

Caig Cosmopolit: mn, 507 Fifth Ave., 
New York 17, N. Y 

Calabro Plastics, 87 38 W. Chester Park, 
Upper Darby, Pa. 

Calcium Carbon: ite Co., 520 S. 4th St., 
Quincy, Ill. 

Calcon bits Co., Inc., 100 Oakland 
Ave., W ashington 1, Pa. 

Calfibe Co., P. O. Box 832, Redlands, 
Calif. 

*Callanan, J. A., Co., 118 S. Clinton St., 
Chicago 6, Ill. 

Callery Chemical Co., 9600 Perry High- 
way, Pittsburgh 37, Pa. 

Calmic Engineering Co., Ltd., 
Hall, Crewe, England 

Calresin Co., Div. of Knudsen Cream- 
ery, 4543 Brazil St., Los Angeles 39, 


125 High St., 


Crewe 


if. 

Calumet Fiberglass Products Co., 5626 
Maywood Ave., Hammond, Ind. 

*Cambridge Instrument Co., Inc., 3572 
Grand Central Terminal Bldg., New 
York 17, N. Y. 

Cambridge Wire Cloth Co., 152 Link- 
wood Rd., ert e Md. 

Cameron, Inc., 4611 N. Clark St., Chi- 
cago 40, iil. 

*#Cameron Machine Co., Franklin Rd., 
Dover, N. J. 

Campbell, Harry T., Sons’ Corp., 100 
fl Pennsylvania Ave., Baltimore 4, 
Md. 


*Campco, Div. of Chicago Molded Prod- 
ucts Corp., 2717 N. Normandy Ave., 
Chicago 35, Ill. 

Campro Co., The, 3131 Alliance Rd., 
N.E., Canton 1, Ohio 

Canadian General-Tower, Ltd., 52 Mid- 
dleton St., Galt, Ont., Canada 

Canadian Resins & Chemicals, Div. of 
Shawinigan Chemicals, Ltd., 600 
Dorchester St., W., Montreal 2, Que., 
Canada 

Canton Containers, Inc., 
St., S.E., Canton 7, Ohio 

Cantor, Robert Lloyd, 15 Gulf Rd., 
New Brunswick, N. J. 

Capitol Plastics Co., 1122 May St., 
Lansing, Mich. 

Carbert Mfg. Co., Inc., 143 Sidney St., 
Cambridge 39, Mass. 

Carbic-Hoechst Corp., Pigment Div., 
Sheffield St., Mountainside, N. J. U. S. 
Dist. for Farbwerke Hoechst A.G. 

Carboline Co., 32 Hanley Industrial Ct., 
St. Louis 17, Mo 

Carbon Dispersions, Cu 27 Haynes 
Ave., Newark 12, N. J. 

Carborundum Co., The, Niagara Falls, 


1101 Ninth 


Cohen Products Corp., P. O. Box 133, 
Aurora, Ohio 


Carlson Pattern Shop, Inc., 616 Berk- 


shire Ave., Springfield 9, Mass. 
Carmagnola, Ernest D., 2740 Len Dr., 
Bellmore, N. Y. 


*Carmer 7 teal 22 N. 26th St., 
Kenilworth, N. J. 
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oo an, K. T., & Co., Inc., 345 Henry 
Orange, N. J. 

Gabe Industrial Plastics Div., Essex 

ne Corp., 511 Hay St., Mount Airy, 


coe Mf _* 4120 Haines St., 
Jacksonvi he 6 

Carpenter, L. E, 
St., Wharton, N. — 

Carpenter Steel Co., The, 137 W. Bern 
St., Reading, Pa. 

*Carroll, J. B., Co., Carroll & Albany 
Aves., Chicago 12, Ill. 

Carroll Products, Inc., 150 Marine St., 
Farmingdale, N. 

Carter Products Co., ‘Inc., 50 Market 
Ave., N.W., Grand Rapids, Mich. 
Carver Corp., The, 119 Railroad Ave., 

Norwood, Mass. 

*Carver, Fred S., Inc., 5 Chatham Rd., 
Summit, N, J. 

*Carwin Co., The, Stiles Lane, North 
Haven, Conn. 

*Cary pase gg Inc., P. O. Box 38, E. 
Brunswick, N. J. 

Cary Products C4 The, 229 W. Avery 
St., Dallas, Texas 

*Cassella Farbwerke 
Hanauer Landstr., 
West Germany 

Cast Optics Corp., 123 Newman St., 
Hackensack, N. J. 

Cast Plastics, Inc., 36 Morris Ave., P. O. 
Box 449 Glen Cove, N. Y. 

Catalin Corp. of America, 1 Park Ave., 
New York 16, N. Y. 

Cee-Jay Extruders, Inc., 29 Denton 
Ave., New Hyde Park, N. Y. 

Celanese Chemicals Co., Div. of Cela- 
nese Corp. of America, 180 Madison 
Ave., New York 16, N, Y. 

Celanese Fibers Co., Div. of Celanese 
Corp. of America, P. O. Box 1144, 
Charlotte 1, N. C. 

*Celanese Plastics Co.; Div. of Celanese 
Corp. of America, 744 Broad St., 
Newark 2, N. J. 

Celluplastic Corp., 24 Commerce St., 
Newark 2, N. J. 
Celuplex Co., Inc., 176 Hope St., 

Brooklyn 11, N. Y. 

Central Die Casting & Mfg. Co., 2935 
W. 47th St., Chicago 32, Ill. 

Central Scientific Co., 1700 Irving Park 
Rd., Chicago 13, Ill. 

Central Screw Co., 3501 S. Shields Ave., 
Chicago 9, Ill. 

Central Solvents & Chemicals Co., 2540 
W. Flournoy St., Chicage 12, Ill. 

Century Dispersions, Inc., 14324 Bir- 
wood St., Detroit 38, Mich. 

Century Plastic Co., Sawyer Passway, 
Fitchburg, Mass. 

Century Plastics, Inc., 441 S. Range 
Line Rd., Carmel, Ind. 

Cepce Plastics Co., 1173 Reco St., 
Crestwood, St. Louis 26, Mo. 

Cerramoplastic Molders, Ine. 111 
Ridgedale, Box 739, Morristown, N. J. 

Cerro de Pasco Sales Corp., 300 Park 
Ave., New York 22, N. Y. 

Chaffee, Ralph, & Co., 2360 Market St., 
San Francisco 14, Calif, 

Chain Belt Co., 4701 W. Greenfield 
Ave., Milwaukee 1, Wis. 

Chambers, S, L., Associates, 11 W. 
42nd St., New York 36, N. Y. 

Champion Molded Plastics,, Inc., 321 N. 
Portland St., Bryan, Ohio 

Chanal Plastics Corp., 63-20 Austin St., 
Rego Park, N. Y. 

Chance, W. R., & Assoc., In 
Waldorf, Md. 


*Chandler Equipment Engineering Co., 
755 S. Zeyn St., Anaheim, Calif. 
Chaney Plastic Molding Co., 4200 
Madison St., Denver 16, Colo. 


, 170 N. Main 


Mainkur, A.G., 
Frankfurt/Main, 


c., Box 306, 


Chapman, oe Inc., Industrial De- 
sign, 420 N . Michigan Ave., Chicago 


Chase Bag Co., Ba Lexington Ave., 
New York 17, N. Y. 
Cues Chemical Corp., 3527 Smallman 
, Pittsburgh 1, Pa. 
Chala Plastics, 807 S. Blanchard 
, Findlay, Ohio 

Chattinal Coatings & Engineering Co., 
Inc., Brooke St., Media, Pa. 

Chemical Development Corp., Endicott, 
Danvers, Mass. 

Chemical & Engineering epee 
P. O. Box 225, Elkton Md. 

Chemical Industries, Unit of E. F. Van 
Winkle Co., 557 E. Walnut St., 
Pasadena, Calif. 

*Chemical Products Corp., 102 King 
Philip Rd., E. Providence 14, R. 1. 
Chemicals International, Inc., Pruden- 

tial Bldg., Houston 25, Texas 

Chemicals & Pigments Corp., 227 Cali- 
fornia, Newton 58, Mass. 

Chemicraft Corp., got W. 35th St., 
New York 1, N. 

Cheminoes, Ine. 1044 E. Ist St., Day- 

on 

*Chemische Werke Hiils A.G., Marl 
(Kreis Recklinghausen), West Ger- 


many 

Chemold Co., 2000 Colorado Ave., 
Santa Monica, Calif. 

amg oe cy Corp, t . Broadway, New 
York, Y. (U. S. Rep. for Monte- 
catini 4, Gen.) 

Chemplasco, Inc., P. O. Box 4, Station 
B, incinnati 99, Ohio 

Chemtrol, i W. Central Ave., Santa 


Ana, Cali 

Chemtron Fiber Glass Co., 2616 Stro- 
zier Ave., El Monte, Calif 

Cherry, Peter, Elm St., eran. 7. 

*Chicago Mold Engincering 2. 
4141 Washington Blvd 
a Molded Products Corp. os 
N. Kolmar Ave., Chicago 51, 
Chicago Plastic Products Co., inn. 210 
W. Evergreen St., Chicago 10, Tl. 

Chicago Pneumatic Tool baa 8 E. 44th 
St., New York 17, N. 

Chicago Price Ta So at ans WwW. 
Chicago Ave icago 57 

Chicago Serew Co., The, Div. Stand- 
ard Screw Co. 2701 Washington 
Blvd., Bellwood, Ill. 

Chicago Wheel & Migs Co., 1101 W. 
Monroe St., Chicago 7 

Chicago Wood & Plastic Products, 4201 
Irving Park Blvd., Chicago 41, Il. 

Chiksan Co., 330 N. Pomona Ave., 
Brea, Calif. 

Chili Plastics, Inc., 2278 West Side Dr., 

Chili, .# 

Chippewa Plastics Co., Div. of Rexall 
Drug & Chemical Co., 1701 First 
Ave., Chippewa Falls, Wis. 

Chstnaien. Inc., 7506 Thomas Blvd., - 
Pittsburgh 8, Pa. 

*Chromium Corp., of be ey 100 Park 
Ave., New York 17, N. Y 

Church, c. Pee of American- 
Standard, Montgomery St., Holyoke, 
Mass. 

*CIBA Co., Inc., Pigments Div., Indus- 
trial Park, Fair Lawn, N. J. 

*CIBA Products Corp., P. O. Box 415, 
Fair Lawn, N. J. 

Cicchelli-Howell Associates, 53 Transit 
St., Providence 3, R. I. 

Cincinnati Development & Mfg. Co., 
5614 Wooster Pike St., Cincinnati 
27, Ohio 

Cincinnati Milling Machine Co., The, 
Cimastra Div., 4701 Marburg Ave., 
Cincinnati 9, Ohio 








Cincinnati Milling Machine Co., The, 
Grinding Machine Div., 4701 Mar- 
burg Ave., Cincinnati 9, Ohio 

Cincinnati Milling Machine Co., The, 
Milling Machine Div., 4701 Marburg 
Ave., Cincinnati 9, Ohio 

Cincinnati Molding Co., 2037 Florence 
Ave., Cincinnati 6, Ohio 

Cincinnati Sub Zero Products, 3932 
Reading Rd., Cincinnati 39, Ohio 

Cincinnati Testing & a or hae L abs., 
1240 Glendale-Milford Rd., Cincin- 
nati 15, Ohio 

Cincinnati Tool Co., The, 4380 Mont- 
gomery Rd., Cincinnati 12, Ohio 

Clair Mfg. Co.., Inc., 1002 S. Union 
St., Olean, N. Y. 

Claremould Plastics Co., 
St., Newark 5, N. J. 

*Claremont Flock Corp., 
Claremont, N. H. 


200 Wright 
169 Main St., 


*Claremont Pigment Dispersion Corp.; 


39 Powerhouse Rd., 


Roslyn Heights, 
N. Y. 
Clark-Cutler & McDermott Co., Fisher 
St., Franklin, Mass. 
Classic Studio, Box 221, R.D. 3, Hope- 
well Junction, N. Y. 
Clear View Plastics Corp., North Hill- 
crest Park, Poplar Bluff, Mo. 
Clearfloat, Inc., Mechanic St., 
boro, Mass. 

Clearing Div., U. S. Industries, Inc. 
6499 W. 65th St., Chicago 38, Ill. 
Clemson Bros., Inc., Middletown, N. Y. 
Cleveland Mixer Co., Cannon at Aurora 

Rd., Bedford Heights, Cleveland, 
Ohio 
Cum Process Corp., 1773 E. 2st 
Cleveland 3, Ohio 
Clifton Hydraulic Press Co., 289 All- 
wood Clifton, N. J. 
*Clinton Co., The, 
Chicago 22, Ill. 


Attle- 


1210 Elston Ave., 


Clinton Corn Processing Co., P.O. Box 
340, Clinton, Iowa 
Clopay Corp., Clopay S$q., Cincinnati 
14, Ohio 
*Coast Mfg. & Supply Co., Box 71, 


Livermore, Calif. 
Coating Products, Inc., 101 W. Forest 
Ave., Englewood, N. J. 
Cohan Epner Co., Inc., 142 W. 14th 
St., New York 11, N. Y. 


*Colab Resin Corp., Main St., Tewks- 
ury, Mass. 
Colburn Laboratories, Inc.. 4340 S. 


Wolcott St., Chicago 9, TIl. 

Collins, Caldwell & Dague, Inc.. 16616 
S. Garfield Ave., Paramount, Calif. 
*Colonial Kolonite Co., 2232 W. Armi- 

tage Ave., Chicago 47, Ill. 

Colora Printing Inks, Inc., 42-12—35th 
Ave., Long Island City, N. Y. 

Colorite Industrial Dyers, 244 W. 38th 
St., New York 18, N. Y. 

Colorvision Plastics, Inc., 30 Hunting- 
ton Ave., Boston 16, Mass 

Colton, Arthur, Co., Div. 


of Snyder 


Corp., 3400 E. Lafayette St., Detroit, 
Mich. 
Colton Chemical Co., Div. of Air Re- 


duction Co., Inc.. 1747 Chester Ave., 
Cleveland 14, Ohio 

Colt’s Plastics Co., Inc., P. O. Box 98, 
N. Grosvenordale, Conn. 

Columbia Basin Plastics Co., 1900 
S.W. Harbor Dr., Portland 1, Ore. 
Columbia Engineering Co., Inc., 113- 
119 Sussex Ave., Newark 3, N. J 
Columbia Mills, Inc., The, 120 W 

Onendaga St., Syracuse, N. Y. 
Columbia Products Co., Route 3, Co- 
lumbia, S 
Columbia Slitting Co., Inc 
St., New York 3, N. Y 


, 230 E. 9th 
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*Columbian Carbon Co., 380 Madison 
Ave., New York 17, N. Y. 
Columbus Coated Fabrics Corp., 7th 
& Grant Aves., Columbus 16, Ohio 
Columbus Moulded Products Corp., 
P. O. Box 5473, Columbus 19, Ohio 
Colvin-Friedman . _ 697 Morris Turn- 
pike, Springfield, N. J. 
*Comet Industries, Inc., Mo Franklin 
Ave., Franklin Park, 
Comet Novelty _* 30 First St., 
Adams, Mass. 
Commander Mfg. Co., 4225 W. Kinzie 
St., Chicago 24, Ill. 
Commercial Decal, Inc., 650 S. Colum- 
bus Ave., Mt. Vernon, N. Y. 
Commercial vas Co., 945 George 
St., Chicago 14, 
Commercial Mastion. Ltd., 75 Gros- 
venor St., London W.1, England 
*Commercial Plastics & Su ply ae 
630 Broadway, New York 12, N. 
Commercial Resins Corp., 594 Ae 
Ave., St. Paul 2, Minn. 
Commercial Solvents Corp., 
son Ave., New York, N. Y. 
Commonwealth Plastics Corp., 98 
Adams St., Leominster, Mass. 
*Como Plastics, Inc., 2455 National Rd., 


Columbus, Ind. 
Compo Chemical Co., 125 Roberts Rd., 
1 Com- 


Waltham 54, Mass. 

Component Mfg. Service, Inc., 

ponent Park, W. Bridgewater, Mass. 

Composition Materials Co., a 25 W. 
43rd St., New York 36, N. Y. 

Conap, Inc., 619 S. Union ‘St., 
N. Y. 


260 Madi- 


Olean, 


*Conapac Corp., 120 E. 13th St., New 
York 3, N. Y 


Conax Corp., 2300 Walden Ave., Buf- 


falo 25, N. Y. 

Condux-Werk, Herbert A. Merges, 
K.G., Werkstrasse 1-3, Wolfgang/ 
Hanau, West Germany 

*Conforming Matrix Corp., Toledo Fac- 
tories Bldg., Toledo 2, Ohio 

Conn-Craft Co., 301 Fairlawn Ave., 
Waterbury 5, Conn. 

Conneaut Rubber & Plastics Co., Com- 
merce St., Conneaut, Ohio 

Connecticut Hard Rubber Co., 407 East 
St., New Haven 9, Conn. 

*Connecticut Plastic Products Co., 70 
W. Liberty St., Waterbury 20, Conn. 

*Consolidated Baling Machine a — 
L Third Ave., Brooklyn 15, 

*Consolidated Molded Bday 
329 Cherry St., Scranton 2, Pa. 

Consolidated Plastic Sales Co., 
Box 3038, St. Louis 23, Mo. 

Consolidated Plastics & Mfg. Co., 413 
W. Chicago Ave., Chicago 10, Ill. 

*Consolidated Vacuum Corp., 1775 Mt. 
Read Blvd., Rochester 3, N. Y. 

Consoweld Corp., 700 Hooker St., Wis- 
consin Rapids, Wis. 

Continental Can Co., Inc., Conolite 
Dent., 4335 Governor Printz Blvd., 
Wilmington 99, Del. 

Continental Can Co., Inc., Flexible 
Packaging Div., Mt. Vernon, Ohio 
*Continental-Diamond Fibre Corp., Sub. 

of The Budd Co., Newark, Del. 

Continental wo Corp., 30 Prince 
St., Brooklyn 1, N. Y. 

Continental die Co., 
Broadway, New York 7, N 

Continental Oil Co., 1270 Avenue of 
the Americas, New York 20, N. Y. 

Continental Plastic Corp., 2934 W. 
Lake St., Chicago 12, Ill. 

Continental Plastics of Oklahoma, 108 
N.E. 48th St., Oklahoma City 5, 
Okla. 

Continental Screw Co., 459 Mt. Pleas- 
ant St., New Bedford, Mass. 


P. O. 


Inc., 261 
ee 


*Contour Extrusion Co., 
ees. ve mare 
ontour Packaging Co., Main & Cotton 
Sts., Philadelphia 27, Pa. q 
Contour Plastic Molding, Inc., 322 Wy 
59% St., Minneapolis 19, Minn, 
Convoy, Inc., 3424 Navarre Rd., SW, 4 
© mg + 6, Ohio , 
00 wrence nc., 65 Massasoit 
Ave., E. Providence 14, R. L. 
Cooke Color & Chemical Co., Route §. 
ane Hackettstown, N. J. 
ooper, D. C., Co., 1467 S. Michigan” 
Ave., Chicago 5. ill. 
Cordo Chemical Corp., 34 Smith St, 
Norwalk, Conn. 
Cordo Molding Products, Inc., 290 
Park Ave., New York 17, N. Y. 
Corn Products Sales Co., Corn Products 
el 717 Fifth Ave., New York 22, 
N 


519 Fa 
Y. 





Cornell Machine Co., 99 Wall! St., New 
York 7. 
Corroplast, Inc., 100 Dayton Ave., Pas. 
saic, N. J. 
Cosa Co 17 Lexington Ave., New 
York nN 
*Cosden Biden Corp., Big Spring, 
Texas 
Cosmo Plastics Co., 3239 W. 14th St, 
Cleveland 9, Ohio 
*Cosmos Electronic Machine Corp, 656 
Broadway, New York 1 -_ 
*Cosom Engineering dey ” 01g Way- 
zata ry" Minneapolis 16, Minn. 
en Cc. & Co., a 114 Forrest 
ed “aby 6, N. 
Sons of Monterey, 
rey, Calif. 
*Covema S.R.L., 
Milan, Italy 
Covey, Laird, Monroe Turnpike, Step- 
ney Depot P. O., Monroe, Conn. 
Cowan Plastic Products Corp. 50 Alep- 
po St., Providence 9, R. I. 
Cox Plastics Cotp., 162 Colgate Ave, 
Buffalo 20, N. Y. 
Coz Chemical Gorp., Providence Rd, 
Northbridge, Mass. 
Craft Plastic Molding, 9919 Franklin, 
Franklin Park, Ill. 

Crane Packing Co., 6400 Oakton St, 
Morton Grove, Il. 
*Crane Plastics, Inc., 500 Hutton Place, 

Columbus 15, Ohio 
*Cratex Mfg. Co., Inc., 1600-2 Rollins 
Rd., Burlingame, Calif. 

Crawford Fitting Co., 884 E. 140th St, 
Cleveland 10, Ohio 
Crawford & Russell, Inc., 

Stamford, Conn. 
Creative Molding Co., 620 Prospect 
Place, Brooklyn 16, N. Y. 
Creative Ornament Molding 


343-45 W. 39th St., 
Y 


Bon 310, Monte- 


Via Fontana No. 5, 


7 Market St. 


Corp., 
New York 18, 


N. Y. 
Crellin Plastics Corp., 87 Center St, 
Chatham, N. Y. 


Crescent Bronze Powder Co., 116 W. 
Illinois St., Chicago 10, TIl. 
*Crescent Plastics, Inc., 955 Diamond 


Ave., Evansville, Ind. 

Crest Chemical Industries Corp., 132 
34—32nd Ave., Flushing 54, N. Y. 
Crest Molded Products, Inc., 401 Kie- 

ways Ave., Arcadia, Calif. 
Criterion Decalcomania Co., Inc., 7 EB 
42nd St., New York 17, N. Y 
Cromwell Paper Co., 180 N. Wabash 
Ave., Chicago 1, Ill. ‘ 
Crook, William A., Co., Inc., 36 Pleas 
ant St., Watertown 72, Mass. 
Crossley Machine Co., 301 Monmouth 
St., Trenton 9, N. J. 


Crowl, Charles, Co., 11667 McBean 


Dr., El Monte, Calif. 
Crown Aerosol Products Co., 
Hollis 23, N. Y. 


195-40 


Jamaica Ave., 
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Crown Rogiasering & Sales Co., 421 
Hill St., Harrison, N. J. 

Crown Machine & Tool Co., 2800 W. 
Lancaster St., Post ig? 7, Texas 


rown Machine ry, Inc., 21 S. San 

ly St., Los ‘Angeles iL. Calif. 

Crown Plastic Cup Co., 2800 W. Lan- 
caster Ave., Fort Worth 7, Texas 

Crownoil Chemical Co., Inc., 2-14— 
49th Ave., Long Island City L N, ¥: 

Crucible Steel Co. of fameen P. O. 
Box 2518, Pittsburgh 30, 

Crystal Industries, Inc., 120 Liberty 5t., 
New York 6, N. Y. 

Crystal Plastic, me. .. 232 Taaffe Place, 
Brooklyn 5, N. 


Crystal-X Corp., W. Lenni Rd., Lenni 
Mills, Pa. 
#Cumberland Engineering Co., 


Inc., 
P. O. Box 216, Providence 1, R. L. 
Cumberland Tool Works, 1317 W. 
Grand Ave., Chicago 22, IIl. 
Cuming, M. A., & Co., ry 49 Bleecker 
St., New York 12, N. 
Curbell, abe 777 He ak Ave., 


"Ry 2 oe 522 Green Ridge St., 
Scranton 9, Pa. 

Curtiss-Wright Corp., 1271 Avenue of 
the Americas, New York 20, N. Y. 
Curtiss-Wright Corp., Princeton Div., 
Industrial Controls Dept., Princeton, 


Buffalo 


N. J. 

Custom Chemicals Co., 
Ave., P. O. Box 87, 
N 


Inc., Currie 
E. Rutherford, 


a 

Custom Coatings Co., 10819 Venice 

Blvd., Los Angeles 34, Calif. 
*Custom Engineering Co., 2414 McKin- 
ley Ave., Erie, Pa. 

Custom Extrusion, Inc., County & 
Home Rd., Sheffield, Mass. 

Custom Machine & Design, Inc., 200 S. 
Forge St., P. O. Box 1064, Akron 9, 
Ohio 

Custom Penreatiep Corp., 43 York St., 
Brooklyn 1, N. 

*Custom Plastics, ae: 1707 N. 
Ave., Melrose Park, lil. 

*Custom Scientific Instruments, Inc., 
541 Devon St., Kearny, N. J. 

Cyanamid International, Div. of Amer- 
ican Cyanamid Co., 30 Rockefeller 
Plaza, New York 20. N. Y. 

—— Div., National-U. S. Radia- 

r Corp., Oswego, N. Y. 
#Cylindes Mfg. Co., 2 Maitland Ave. 
Hawthorne, N. J. 


25th 


D 


D. & G. Plastics Co., Overholt Rd., 
Kent, Ohio 

D & R Pilot Plants, Inc., Water St., 
Hazardville, Conn. 

*D & R Plastic Welders, Inc., 
St., Hazardville, Conn. 

Daffin Mfg. Co., N. Prince St. Ext., 
Lancaster, Pa. 


*Dake Corp., 641 Robbins Rd., Grand 
Haven, Mich. 

Dama Plastics, Inc., Swarthmore In- 
dustrial Center, Springfield, Pa. 

Damac Tool Co., 456 E. 166th St.. 
Bronx 56, N. Y. 

Damen Tool & Engineering Co., Inc., 
~ -47 N. Olcott Ave., Chicago 31, 


Water 


Danberg Chemical Co., 
Wallingford, Conn. 
Daniels-Kummer Engraving Co., 348 
N. Addison Rd., Addison, Til. 
Daniels, T. H. & J., = be Stroud, Glou- 


cestershire, Englan 


Pent Highway, 
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Danielson Mfg. Co., Sub. of Nicholson 
File Co., Danielson, Conn. 
* Danish Plastics, Aarhusgade 88, Copen- 
hagen, Denmark 
*Danly Machine Specialties, Inc., 2100 
S. Laramie Ave., Chicago 51, Ii. 
Danson, Barnett J., & Associates, Ltd., 
1912 Avenue Rd., Toronto 12, Ont., 
Canada 
Dapol Plastics, Inc., 53 Northboro St., 
Worcester 4, Mass. 
Darling & Co., 4201 S. Ashland Ave., 
vy 9, Il. 
wr ‘ A., Co., Plastic Div., 306 
7 St., Coldwater, Mich. 
ma Harold W., Assoc., 5 E. 22nd St., 
Minneapolis 8, Minn. 
Dart Mfg. Co., Highway 127, 
Mich. 
Daubert Chemical Co., 4700 S. Central 
Ave., Chicago 38, iil. 
Davidson- Kennedy Co., 1090 Jefferson 
St., Atlanta 18, Ga. 


Mason, 


*Davies, Harry, Molding Co., 1428 N. 
Wells St., Chicago 10, Il. 

Davies, Helen, Co., 140 W. 57th St., 
New York 19, N. Y. 

*Davies Nitrate Co., Inc., 114 Liberty 


St., New York 6, N. Y. 

Davis, Frank D., Co., Meadow Rd., 
Nixon, N. J. 

*Davis, Joseph, Plastics Co., 450 Schuy- 
ler Ave., Kearny, N. J. 

*Davis-Standard Div., Franklin Research 
& Development Corp., 12 Water St., 
Mystic, Conn. 

Dawbarn Bros., Inc., 901 S. Delphine 
Ave., Waynesboro, Va. 

Dawson, F. C., Engineering Co., 641 
Washington St., Canton, Mass. 

Day, J. H., Co., The, Div. of The 
Cleveland Automatic Machine Co., 
4932 Beech St., Cincinnati 12, Ohio 

*Dayco Corp., The, 2342 W. Riverview 
Ave., Dayton, Ohio 

Daystrom, Inc., Weston Instruments 
Div., 614 Frelinghuysen Ave., New- 
ark 12, N. 

Dayton Rogers Mfg. Co., 2834—13th 
Ave., S., Minneapolis 7, Minn. 

Deakin, & Arthur, Inc., 31 Roseland 
Ave., Caldwell, N. J. 

DeBell & Richardson, Inc., Water St., 
Hazardville, Conn. 
Debo, L. F., Mfg. Co., 
Rd., Depew, N. Y. 

*Decar Plastic Corp., 
Ave., Middleton, Wis. 
Decatur Plastic, Inc., Highway 31 S., 
P. O. Box 1937, Decatur, Ala. 
*Decotone Products Div., Fitchburg 
Paper Co., 193 Kimball St., Fitch- 
burg, Mass. 
*Deecy Products Co., 120 Potter St., 
Cambridge 42, Mass. 

Deerfield Plastics Co., Inc., 271 Main 
St., S. Deerfield, Mass. 

Defiance Machine & Tool Co., 1920 S. 
Vandeventer Ave., St. Louis 10, Mo. 

Dekoron Products Div., Sarhuel Moore 
& Co., Main & Orchard Sts., Mantua, 
Ohio 

De Luxe Plastic Co., 20201 Hoover Rd., 
Detroit 5, Mich. 

Delaware Valley Plastics Co., 5651 
Ogontz Ave., Philadelphia 41, Pa. 
Delkay Plastics Corp., 13441 S. West- 

ern Ave., Gardena, Calif. 

Delsen Corp., 719 W. Broadway, Glen- 
dale 4, Calif. 

Delta Plastics Co., 
Bellmawr, N. J. 

*DeMattia Machine & Tool Co., 
sea Rd., Clifton, N. J. 

Dennis Chemical Co., 2701 Papin St., 
St. Louis 3, Mo. 

Dennison Mfg. Co., 
Framingham, Mass. 
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776 Creek Rd., 
Chel- 


300 Howard St., 


Denver Plastics, Inc., 15200 W. Colfax, 

Golden, Colo. 
De esr ia, Compressor 
ane 157 W. 


& Machine 
2ist St., New York 


Derby Sa Ron Silver Co., Stelray Prod- 
ucts, Inc., Plastics Div., 65 Shelton 
Ave., Shelton, Conn. 

Desert Sunshine Exposure Tests, 7740 


N. 15th Ave., Phoenix, Ariz. 

Design Center, Inc., 5-26—46th Ave., 
Long Island City i, N.Y. 

Design Dynamics, Inc., 221 N. LaSalle 
St., Chicago 1, I 

Design Industries, "1355 River Rd., 
Eugene, Ore. 

Desimone, A. J., Corp., 485 Boulevard, 
E. Paterson, N. J. 

Deskey, Donald, Associates, Inc., 575 
Madison Ave., New York 22, é 

*Despatch Oven Co., 619 S.E. 8th St., 
Minneapolis 14, Minn. 

*Detroit Macoid Corp., 12340 Clover- 
dale Ave., Detroit 4, Mich. 

*Detroit Mold Engineering Co., 6686 E. 
MeNichols Rd., Detroit, Mich, 

Detroit Plastic Products Co., 35135 
Groesbeck Highway, Mt. Clemens, 
Mich. 

— Stamping Co., 350 Midland 

Ave., Detroit 3, Mich. 

*Deutsche Advance Produktion G mbH, 
Marienberg, Bensheim, West Ger- 
many 

Devco Engineering, Inc., Pier Lane, 
W., Caldwell, N. J. 

*Devcon Corp., Endicott St., Danvers, 
Mass, 

DeVilbiss Co., The, 300 Phillips Ave., 
Toledo 1, Ohio 

Devine, J. P., Mfg. Co., 49th St. & 

.V.R.R., Pittsburgh 1, Pa. 

Dewes Gumbs Die Co., Ine., 403-5 
Broome St., New York 13, N. Y. 
Dewey & Almy Chemical Co. Div., 
W. R. Grace & Co., 62 Whittemore 

Ave., Cambridge 40, Mass. 

*DeWitt Plastics Div., Shoe Form Co., 
Inc., Aurelius Ave., Auburn, N. Y. 

*Diamond Alkali Co., 300 Union Com- 
merce Bldg., Cleveland 14, Ohio 

Diamond Hard Chromium Co., Inc., 
= Hew. Jersey Railroad Ave., New- 
ar 

Diamond Plastic Industries, Inc., 1215 
Midvale Ave., S.W., Roanoke, "Va. 

Diamond Tool Research Co., Inc., 380 
Second Ave., New York 10, N. Y. 

a W.., ee 16 Highwood Ave., 

ewood, 

Dicken & Match Mfg. 900 E. Vienna 
Ave., Milwaukee 12, Wis. 

Diclect, Inc., P. O. Box 44, Fords, 


Dielectric Materials Co., 5317 N. Rav- 
enswood St., Chicago ‘40, Ill. 

Diemolding Corp., 125 Rasbach St., 
Canastota, N. Y. 

Dietert, Harry W., 
Detroit 4, Mich. 
Dillon, W. C., & Co., Inc., 14620 Kes- 

wick St., Van Nuys, Calif. 
*Dillon-Beck Mfg. Co., 1227 Central 
Ave., Hillside, N. J. 
Dimco-Gray Co., 207 E. 6th St., Day- 
ton 2, Ohio 
Di Pierro Mfg. Co., 420 Boston Turn- 
pike, Shrewsbury, Mass. 
Disogrin Industries, Inc., 510 S. Fulton 
Ave., Mt. Vernon, N. Y 
Daman Embedments, Inc., P. O. 
Box _— Eastside Sta., Providence 
6, R. 
By sare Industries, 
3. 


9330 Roselawn, 


Inc., Trenton, 


Divine Bros. Co., 
Utica 1, N. Y 


201 Seward Ave., 














Dixie Plastics Mfg. Co., 3017 N. Galvez 
St., New Orleans, La. 
Dixon Corp., Burnside St., Bristol, R. I. 
Dixon,’ T. & Co., Ltd., Works Rd., 
Letchworth, ye Great Britain 
DoAll Co., The, 254 N. fon Ave., 
Des Plaines, Il. 

Dobeckmun Co., The, Div. 
Dow Chemical Co., 3301° Monroe 
Ave., Cleveland 1, Ohio 

Dodge & Olcott, Inc., 180 Varick St., 
New York 14, N. Y. 

Doggett, Stanley, Inc., 
New York 13, N. Y. 

Domestic Film Products Corp., 4 S. 
Grant St., Millersberg, Ohio 

Dominion Plastics Co., 1913 Boulevard, 
Colonial Heights, Va. 

Doré, John L., Co., 5406 Schuler St., 
Houston 7, Texas 

Dornbusch & Co., Kalanderstrasse 19- 
25, Krefeld 22A, West Germany 

Dorrie Process Co., Inc., 60 Green- 
point Ave., Brooklyn 22, N. Y. 

Double D Plastics, 501 Cedar St., 
Greenville, Mich. 

*Douglas Aircraft Co., Inc., 3000 Ocean 

Park Blvd., Santa Monica, Calif. 

Douglas Mfg. Corp., 200 Lynnfield St., 
Peabody, Mass. 

Doven Machine & Engineering, Inc., 
2706 W. Van Buren St., Chicago 12, 


of The 


99 Hudson St., 


Il. 
*Dow Chemical Co., The, Midland, 
Mich. 


Dow Coming Corp., Midland, Mich. 
*Dowding & Doll, Ltd., 346 Kensington 


High St., London W.14, England 

Dovle, j. E., Co., 1220 W. 6th St., 
Cleveland 13, Ohio 

Dracco Div. of Fuller Co., 4063 E. 
116th St., Cleveland 5, Ohio 

*Drakenfeld, B. F., & Co., Inc., 45 Park 

Place, New York 7, N. Y. 

Drew, E. F., & Co., Inc., 15 E. 26th 


St., New York 10, N.. Y. 
Drevfus, L. A., Co., P. O. Box 500, S. 
Plainfield, N. J. 
Drving Systems Co., 
Chicago 40, Ill. 
Dryomatic Corp., 806 N. Fairfax St., 

Alexandria, Va. 
Du Verre, Inc., Park St., Arcade, N. Y. 
Duall Plastics, Inc., 764 S. Athol Rd., 
Athol, Mass. 


DuBois, J. Harry, Co., 


1800 Foster Ave., 


Box 178, Mont- 


clair, N. J. 

DuBois Plastic ory ts, Inc., 170 Flor- 
ida St., Buffalo 8, N. Y. 

DuMais, Joseph F., hs Weaver St., 


Fall River, Mass. 
*Dumont Corp., 607 Irwin St., San 

Rafael, Calif. 

Dundick Tool Works, Inc., 
3lst St., Chicago 23, Ill. 

Dunning & Boschert Press Co., Inc., 
The, 331 W. Water St., Syracuse 2, 
N. Y. 

Duofold, Inc., 
N. Y. 


3410 W. 


Canal St., Mohawk, 


Dunplicon Co., Inc., 
Westboro, Mass. 
*du Pont, E. I., de Nemours & Co., Inc., 
Wilmington 98, Del. 
Dura Plastics of New York, Inc., 303 
Fifth Ave., New York 16, N. Y. 
Durable Formed Products, Inc., 74 
Varick St., New York 13, N. Y. 
* Durable eteststes, Inc., 74 Varick St., 
New York 1 + 
Durable Plastics o, Inc., 
Ave., S., Seattle 4, Wash. 
Duralastic Products Co., 5353 Concord 
Ave., Detroit 11, Mich. 


Dura-Lee Corp., 1102 S. Mill St., Kan- 
sas City, Kan. 


100 Turnpike Rd., 


814 Sixth 
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*Durby Laboratories, Inc., 125 Bergen- 
line Ave., Westwood, N. J. 
*Durez Plastics Div., Hooker Chemical 
Corp., 88 Walck Rd., N. Tonawanda, 
Durolastic GC, 
more 23, ) 
*Dusenbery, John, Co., Inc., 
Ave., Verona, Fe 
Dyfoam Corp., 202 E. Cherry St., 
Castle, Pa. 
Dyna Therm Chemical Corp., 3813 
Hoke St., Culver City, Calif. 
Dyna-Foam Corp., Box 329, Ellenville, 
N. Y 


Dynamic Plastics Corp., 130-35—9lst 
Ave., Richmond Hill 18, N. Y. 
*Dynamit Nobel A.G.,  Troisdorf/ 
Cologne, West Germany (U. S. Rep.: 
Georg von Opel ap. 15 William 

St., New York 5, N. Y.) 

*Dynatech Plastics, Inc., 1225 E. Wake- 
ham Ave., Santa Ana, Calif. 
*Dynisco, Inc., 42 Carleton 7,” 
bridge 42, Mass. 
*Dytex Chemical Co., 

Providence 3, R. I. 


493 Parkhurst, N., Ken- 
271 Grove 


New 


Cam- 


140 India St., 


E & T Plastic Mfg. Co., Inc., 45-33— 
37th St., Long Island City 1, N. Y. 

E-W Mold & Tool Co., Inc., 618 E. 
Market St., Indianapolis 6, Ind. 

Eagle Affiliates, Inc., 557 Wortman 
Ave., Brooklyn 8, N. Y. 

Eagle Molding Corp., 446—12th St., 
Brooklyn 15, N. Y. 
Eagle Plastics Corp., 23-10 Bridge 

Plaza, Long Island City 1, N. Y. 
Eagle Signal Co., A Div. of The Game- 
-20th St., Moline, Ill. 
Eagle-Picher Co., The, American Bldg., 

Cincinnati 1, Ohio 
Eastern eonstien, Regent St., 

we alk, Conn. 
Eastern Machine Builders Corp., 218- 

es Ave., Queens Village 29, 


E. Nor- 


Ez = m Moulde d Products Co., 7 Madi- 
son St., S. Norwalk, Conn. 
Eastern Plastic Materials, Inc. 

ville, R. I 
Eastern Plastics Co., Inc., 
N. Wilbraham, Mass. 
*Eastman Chemical Products, Inc., 
Chemical Div., Sub. of Eastman 
Kodak Co., Kingsport, Tenn. 
*Eastman Chemical Products, Inc., Plas- 
tics Div., Sub. of Eastman Kodak Co., 
Kingsport, Tenn. 
*Eastman Kodak Co., 
Rochester 4, N. Y. 
Eastman Machine Co., 77 
St., Buffalo 3, N. Y. 
Eaton Mfg. Co., Dynamatic Div., 3122 
—14th Ave., Kenosha, Wis. 
Eclipse Fuel Engineering Co., 1100 
Buchanan, Rockford, Ml. 
Eclipse Mfg. Co., 48 S. Old Rand Rd., 
Lake Zurich, Il. 
Eco Engineering Co., 12 
Ave., Newark 1, N. J 


, Slaters- 


Cottage St., 


343 State St., 


9 Washington 


New York 


Economy Engineering Co., 4511 W. 
Lake St., Chicago 24, II. 
Edison, S. M., Chemical Co., 2710 S. 


Parkway, Chicago 16, III. 
Edwards High Vacuum, Inc., 1920 Buf- 
falo Ave., Niagara Falls, N. Y. 

Efka Plastic Corp., 
boken, N. J. 
*Egan, Frank W., & Co., 671 S. Adams- 

ville Rd., Somerville, N. J. 

Ehrman & Reiner, Inc., 9 E. 45th St., 
New York 17, N. Y. 

Eiler Equipment Co., 1107 S. 2nd St., 
Minneapolis 15, Minn. 


1121 Clinton, Ho- 


Eisler Engineering Co., Inc., 754 § 
13th St., Newark 3, N. J. 
Electric Auto-Lite Co., The, General 


4a ty Group, Chi amplain, Toledo 
Ohio 
E le ctric C omponents Div., 
ing Corp., 
Nuys, Calif. 
Electric Trading Co., 313-15 Canal St,, 
New York 1 Y. 
5 —N Plastic Fabrics, Inc , 64 First 
N:E., Pulaski, Va. 
Electro Plastics Corp., 1201 Levee St., 
Dallas 7, Texas 
Electrochemical Industries, Inec., 35 
Armory St., Worcester 3, Mass. 
Electro-Chemical Products Corp 
16190 Saranac Rd., Cleveland 10. 


Telecomput- 
14706 Arminta St., Van 


Ohio 
Electrofilm, Inc., 7116 Laurel Canyon 
Blvd., N. Hollywood, Calif. 


Electroforms, Inc., 239 E. 
Gardena, Calif. 

Electro-Mechano Co., » Phe, 
Erie St., Milwaukee 2, Wis. 

Electromold Corp., 140 Hetonella Ave., 
Trenton 9, N. J. 

Electronic Mechanics, Inc., 101 Clifton 

of Calif., 


Blvd., Clifton, N. J. 
Electronic Processes Corp. 
436 Bryant, San Francisco 7, Calif. 
Electronic Wave Products, Inc., 15 E. 
22nd St., New York 10, N. Y 
Electronics Development Labs., 71 
Nassau St., New York 38, N. Y. 
Electro-Tech Equipment Co., 308 Canal 
St., New York 13, N. Y. 
Electro-Technical Products Div., Sun 
Chemical Corp., 113 E. Centre St. 
Nutley 10, N. 

Elgin National Watch Co., Abrasives 
Div., 107 National St., Elgin, Il. 
Eljay Corp... a Herbert St., Balti- 

more 16, 
*Ellay Rubber Co., 1200 S. Central 
Ave., Los Angeles 21, Calif. 
Ellen Products Co., 125 S. Liberty Dr, 
Stony Point, N. Y. 


165th St, 
241 £E. 


Ellies, Dave, Industrial Design, Inc., 
= W. Goodale Blvd., Columbus 8, 
Ohio 


Elm Coated Fabrics Co., Inc., 261 
Fifth Ave., New York 16, N. Y. 
Elmer Plastic Fabrics Corp., 161-24 

Northern Blvd., Flushing 58, N. Y. 
*Elmes Engineering Div., American 
Steel Foundries, 1150 Tennessee 
Ave., Cincinnati 29, Ohio 
Elton, Ted, 84 Lawrence Dr. 
Plains, N. Y. 

Elyria Molding & Engineering Co. 
317 Prospect St., Elyria, Ohio 
*Emeloid Co., Inc., The, 1239 Central 

Ave., Hillside 5, N. J. 

Emerson & Cuming, Inc., 869 Wash- 
ington St., Canton, Mass. 

Emerson Plastics Corp., 1383 Seabury 
Ave., Bronx 61, N. Y. 

*Emery Industries, Inc., 4200 Carew 

Tower, Cincinnati 2, Ohio 

Emery, Vern, Co., 10647 Wixom St. 
Sun Valley, Calif. 

Emhart Mfg. Co., 
Hudson, N. Y. 


, N. White 


Union Turnpike, 


Emhart Mfg. Co., Portland Div., Port- 
land, Conn. 

Endura Products Plant, Dewey and 
Almy Chemical Div., W. R. Grace 


& Co., 45 N. 4th St., Quakertown 11, 
Pa, 
Enduro Tool & Engineering Co., 4134 
W. Chicago Ave., Chicago 51, Il. 
*Engelking Patterns, Inc., 1537 Hutchins 
Ave., Columbus, Ind. 


Basineaed Nylon Products, Div. of 


Kennatrack Corp., 2530 By Pass Rd. 
P. O. Box 753, Elkhart 2, Ind. 
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Engineered Plastics, Inc., Drawer P, 
Watertown, Conn. 

#Engineered Plastics, Inc., Chase St., 
Gibsonville, N N. C. 

Engineered Products, Inc., 105 Ford 
Lane, Hazelwood, Mo. 

Engineering Associated, 67 Main St., 
Winona, Minn. 

*Engineering Laboratories, Inc., Colfax 
Ave., Pompton Lakes, N. J. 

Engineering Plastics Co., 45 E. Walnut 
St., Pasadena, Calif. 

#Engis Equipment Co., 431 S. Dearborn 
Chicago, Ill. 

Ae Sa Co., Inc., The, Industrial 
Plastics Div., 227 N. Warwick Ave., 
Baltimore 23, Md. 

*#English Mica Co., The, Ridgeway Cen- 
ter Bldg., Ste amford, Conn. 

*Enja Chemical Co., A Div. of Humble 

Oil & Refining Co. 15 W. 5lst St., 
New York 19, Y. 

Enterprise Paint nite Co., 2841 S. 
Ashland Ave., Chicago 8, Ill. 

*Entoleter, Inc., ‘Sub. of American Mfg. 
Co., Inc., 1187 Dixwell Ave., New 
Haven, Conn. 

Entwistle Mfg. Corp., 
Ave., Providence 7, R. I. 

Epic, Inc., 150 Nassau St., New York 
38, N. Y. 


1475 Elmwood 


Epoxylite Corp., 10829 E. Central 
Ave., El Monte, Calif. 

Equitable Paper Bag Co., Inc., 45-50 
Van Dam St., Long Island City 1, 
N. Y 


Erdco Engineering Corp., Official Rd. 
& Westgate Dr., Addison, Ill. 

Erickson, Wallace A., & Co., 842 N. 
Wells St., Chicago 10, Ill. 

*#tErie Engine & Mfg. Co., 953 E. 12th 
St., Erie, Pa. 
*Erie Foundry Co., 

Erie, Pa. 

Erie Plastics Co., Inc., 
St., Erie, Pa. 
*Erie Resistor Co., 
Erie 6, Pa. 
Erinac Equipment Corp., 225 Lafay- 

ette St., New York 12, N. Y 
Erinoid, Ltd., W. Halkin St., 
S.W.1, England 
Eronel Industries, 12607 Cerise Ave., 
Hawthorne, Calif. 
*%Escambia Chemical Corp., -” Madi- 
son Ave., New York 16, N. Y. 
*%Essex Plastic Machinery a Inc., 58 
Rantoul St., Beverly, Mass. 
Euclid 2 ay Co., Ist & A Sts., 
Upland, Calif. 
Evans-Zeier Plastic Co., Highway 51 
(Zeier Service Rd.), Madison 4, Wis. 
Ever Ready Label Corp., 357 Cortlandt 
St., Belleville 9, N. J. 
Eveready Plastics, 151 Merritts Ave., 
N.E., Atlanta 8, Ga. 
Everlite Corp., 1218 E. Cherry St., 
Seattle 22, Wash. 
Evers Industries, Inc., 3-01—27th Ave., 
Long Island City 2, N. Y. 
*Exact Weight Scale Co., 919 W. 5th 
Ave., Columbus 15, Ohio 
7 Plastic Mfg. a 458 W. 168th 
New York 32, N. Y. 
Exec. Mold, Inc., ty E. Troy Ave., 
Indianapolis 3, Ind. 
Excelsior Plastics, Sub. of Northwest 
Plastics, Inc., Belle Plaine, Minn. 
Exeter Mfg. oR 1451 Broadway, New 
York 34, N. Y. 

Expandable ‘aaiios Corp., 56 W. Ex- 
change St., Akron, Ohio 

Extruded Plastics, New Canaan Ave., 
Norwalk, Conn. 


1253 W. 12th St., 
1221 Walnut 


1345 W. 12th St., 


London 
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F & F Mold & Die Works, Inc., 103 
Sachs St., Dayton 3, Ohio 

Fabric Leather Comp., 16 W. 32nd St., 
New York 1, , a 

ade Mfg. tea 1714 W. Division 
St., Chicago 22, ill. 

*Fabricon P roducts, A Div. of The Eagle- 
Picher Co., 6430 E. Slauson St., Los 
Angeles, Calif, 

*Fabricon Products, A Div. of The Eagle- 
Picher Co., 1721 W. Pleasant Ave., 
River Rouge, Mich. 

Fabri-Form Co., The, 258 W. Main 
St., Byesville, Ohio 

Fabri-Kal Corp., 242 E. Kalamazoo 
Ave., Kalamazoo, Mich. 

Fabrite Metals Corp., 1547 Covert St., 
Brooklyn 27, N. Y. 

Facile Corp., Sub. of Sun Chemical 
Corp., 185 Sixth Ave., Paterson 20, 
N 


Factory Supplies, Inc., 3876 N. Port 

Washington Rd., Milwaukee 12, Wis. 
*Faeco Machine Co., Inc., 643—2l1st 

Ave., Box 6, Paterson, N. J. 

Fairchild Plastics Branch, Fairchild En- 
gine & Airplane Corp., 1275 Marconi 
Blvd., Copiague, N. Y. 

Falcon Equipment Co., 13th St., New 
Brighton, Pa. 

Falge Engineering Corp., 4733 Elm 
St., Bethesda 14, Md. 

Falk Glass & Plastic Co., Inc., 48-10 
Astoria Blvd., Long Island City 3, 


mh 

*Falls Engineering & Machine Co., The, 
1734 Front St., Cuyahoga Falls, Ohio 

Falls Hollow Staybolt Co., 7 Portage 
Trail, Cuyahoga Falls, Ohio 

*Famco, Inc., 6201 Strawberry Lane, 
Louisville 9, Ky. 

Famco Machine Co., 3100 Sheridan 
Rd., Kenosha, Wis. 

Faratron, 4447 Union Pacific Ave., Los 
Angeles 23, Calif. 

*Farbenfabriken Bayer, A.G., Lever- 
kusen, West Germany 

*Farbwerke Hoechst, A.G., (vormals 
Meister Lucius & Briining), Frank- 
furt/Main-Hoechst, West Germany. 
U. §S. Distributor: Carbic-Hoechst 
Corp. 

Farley & Loetscher Mfg. Co., Plastics 
Div., 7th & White Sts., Dubuque, 
Iowa 

Farnham Associates, 134 E. Locust, Des 
Moines 16, Iowa 

Farragut Plastics Corp., 
St., Brooklyn 3, N. Y. 

*Farrel-Birmingham Co., Inc., 
Conn. 

*Farrel-Birmingham Co., Inc., Watson- 
Stillman Press Div., 565 Blossom Rd., 
Rochester 10, N. Y. 

Farrington Texol Corp., 2000 Main St., 
Walpole, Mass. 

*Farris Universal Machine Corp., 400 
Commercial Avenue, Palisades Park, 
N. J. 

Fassler, M. J., & Co., Inc., 1241-1245 
Gates Ave., Brooklyn 21, N. Y. 

Fasson Products, 250 Chester St., 
Painesville, Ohio 

Favorite Plastic Corp., 39-45 Warren 
St., Brooklyn 1, N. Y. 

Fawn Plastics Co., Inc., 2301 York 
Rd., Timonium, Md. 

Fecken-Kirfel Maschinenfabrik, Goeb- 
belgasse 15, Aachen, West Germany. 
U. S. Distributor: General Foam 
Corp., 640 W. 134th St., New York 
31, N. Y. 

Federal Container Corp., 4300 Olson 
Highway, Minneapolis 22, Minn. 


953 E. 5lst 


Ansonia, 


Federal Industries, 681 Main St., Belle- 


ville 9, N. f: 

Federal Tool Corp., 3600 W. Pratt 
Blvd., Chicago 45, Iil. 

Federico, Joseph B., 1600 East Ave., 
Rochester 10, N. Y. 

Fellner & Ziegler G.m.b.H., Kreuz- 
nacher Strasse 29, Frankfurt/Main, 
West Germany 

*Fellows Gear Shaper Co., The, Plastics 
tee Div., 78 River St., Spring- 

Felsenthal, G., & Sons, 3500 N. Kedzie 
Ave., Chicago 18, Til. 

Felters. Co., The, 210 South St., Boston 
, Mass. 

Fenco Mfg. Co., 2685 Mogadore Rd., 
Akron 12, Ohio 

Fenwal, Inc., Pleasant St., Ashland, 
Mass. 

*Fernholtz Machinery Co., 8468 Melrose 
Pl., Los Angeles 46, Calif. 

Ferro Chemical Corp., Div. of Ferro 
Corp., 450 Krick Rd., ——s Ohio 

* Ferro Corp. Color Div. 4150 E. 56th 
St., Cleveland 5, Ohio 

*Ferro Corp., Fiber Glass Div., Fiber 
Glass Ave., Nashville 11, Tenn. 

Ferry Machine Co., W. Main St. Ext., 
Kent, Ohio 

Fersons Industries, in, 16 W. 32nd 
St., New York 1, N. Y. 

Fiber se En Bond St., Cliff- 
w 

*Fiber Glass re mY Inc., Homestead 
Pl., Amsterdam, N. 

Fiber Glass Plastic, Inc., 7395 N.W. 
34th Court, Miami 47, Fla. 

Fibercast Co., Div. of the Youngstown 
Sheet & Tube Co., Box 727, Sand 
Springs, Okla. 

Fiberesin Plastics Co., 756 E. Wiscon- 
sin Ave., Oconomowoc, Wis: 

er > 8 Inc., Fox Farm Rd., Warsaw, 
Ind. 

Fiberform, Inc., P. O. Box 131, Oco- 
nomowoc, Wis. 

Fiberglass Boat Co., P. O. Box 212, 
Somerset, Pa. 

Fiberglass Products Engineering Co., i7 
Mechanic St., Norwalk, Conn. 

*Fiberite Corp., The, 516 W. 4th St., 
Winona, Minn. 

Fiberlay, Inc., 1158 Fairview N., Seattle 


9, Wash. 
Fibro Corp., 175 Terminal Ave., Clark, 
N 


ie 2 
Fibromid, A. W., Inc., P. O. Box 1664, 
Knoxville 1, Tenn 
Fields, — ‘. Ine., 199 Garibaldi 
Ave., 
Fife Mfg. Co, PD 0. Box 9815, Okla- 
homa City i8, O 
Filo Color & Soansedl Corp., Mad 
Madison Ave., New York 17, 
Filon Plastics Corp., 833 N. Van /. 
Ave., Hawthorne, Calif. 
*Fine Organics, Inc., 205 Main St., Lodi, 
N. J 


Finest "Plastics, Inc., 23 Secor Lane, 

Pelham Manor, N. Y 
*Finish Engineering Co., Ine, 921 
Greengarden Rd., Erie, Pa. 

Finn & Fram, Inc., 9765 Shadow Island 
Dr., Sunland, Calif. 

Fiare, William M., Inc., 269—4lst St., 
Brooklyn 32, N. Y. 

Firestone Plastics Co., Div. of the Fire- 
stone Tire & Rubber Co., P. O. Box 
690, Pottstown, Pa. 

Firestone Synthetic Rubber & Latex Co., 
381 W. Wilbeth Rd., Akron 1, Ohio 

Firmaline Products, Inc., 9 Pierce Ave., 
Midland Park, N 

*First Machinery Comp, 209-289—10th 
St., Brooklyn 15, mJ 

Firth, F. G., 3221 sai Ave., Los An- 

geles 66, Calif, 
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Firth Sterling, Inc., 3113 Forbes Ave., 
Pittsburgh 30, Pa. 

Fischer, Andrew, Assoc., 4554 Broad- 
way, Chicago 40, Ill. 

Fischer, Johann, Maschinenbau, Loh- 
mar, bez., Cologne, West Germany. 
U. S. Rep.: Barclay Industries, 420 
Lexington Ave., New York, N. Y. 

Fischer & Porter Co., 30 Warminster 
Rd., Warminster, Pa. 

Fisher Scientific = 0., 711 Forbes Ave., 
Pittsburgh 19, 

* Fitchburg Paper oe 642 River St., 
Fitchburg, Mass., New York Office: 
350 Park Ave. 

Fjellman American, Inc., 105 Republic 
Ave., Joliet, Ill. 

Flambeau Plastics Corp., 800 Lynn 
Ave., Baraboo, Wis. 

Flex Products Corp., 231 Meadow Rd., 
Rutherford, N. 

Flexaust on — 100 Park Ave., New 
York N. 

Flexcon ty Spencer, Mass. 

Flexcraft 527 Avenue P, 
Newark 5 


nj. 
Flexfirm Protects 2300 N. Chico Ave., 
S. El Monte, Calif. 

Flexible Packaging Div., Continental 
Can Co., Inc., Mt. Vernon, Ohio 
Flexible Products Co., 312 Dobbs St., 

Marietta, Ga. 
, 504 E. 74th St., 
York 21, N. Y. 
Flex-O-Glass, Inc., 1100 N. 
Ave., Chicago 51, Til. 
*Flick-Reedy Corp., Miller Fluid Power 
Div., 7NO15 York Rd., Bensenville, 


Til. 
*Flightex Fabrics, Inc., 93 Worth St., 
New York 13, N. Y. 
Flodins Industri A.B., Lysekil, Sweden 
Florian, Gordon, 97 Argonne St., 
Bridgeport 4, Conn. 
Fluoro Plastics, Inc., 2417 Federal St., 
i620 Lucas, St. 


Wall St., 
Industrie 2S, 


Flexigrip, Inc. New 


Cicero 


Philadelphia 46, Pa. 
Foam Fabricators, Inc.’ 
Louis 3, Mo. 
Foam Products, Inc., 


23 S. Main St., 
Manchester, Pa 


Foampak Corp., 400 N. 12th St., Phila- 
delphia 23, Pa. 
Food Film, Inc., P. O, Box 258, Cald- 


well, N. 

* Food ‘Mac inery & Chemical Corp., 
Chemicals & Plastics Div., 161 E. 
42nd St., New York 17, N. Y. 

Foredom Electric Co., Inc., Bethel, 
Conn. 

Foremost Food & Chemical Co., El 
Dorado Div., P. O. Box 599, Oak- 
land 4, Calif. 

*Foremost Machine Builders, Inc., 83 
Dorsa Ave., Livingston, N. J 

Formica Corp., The, Sub. of American 
Cyanamid Co., 4614 Spring Grove 
Ave., Cincinnati 32, Ohio 

Forrest Mfg. Co., 231 State Highway 
#17, Rutherford, N. J. 

Fortin Plastics, Inc., 14811 
St., Van Nuys, Calif. 

*Fortney Mfg. Co., Inc., 247 a Jersey 
Railroad Ave., Newark 5, J. 

*Foster & Allen, Inc., 26 A ee 3 St., 
Chatham, N. J. 

*Foster Grant Co., Inc., 
St., Leominster, Mass. 

Fostoria Corp., 1200 N. Main, Fostoria, 
Ohio 

Foxboro Co., The, 
Toxboro, Mass. 

France Engineering Co., The, 
Athens Ave., Cleveland 7, Ohio 

Francis Industries, 25 E. Depot St., 
Pataskala 2, Ohio 

*Frank, J. P., Chemical Corp., 
Avenue U, Brooklyn 34, N. Y. 
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289 N. Main 


38 Neponset Ave., 
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Reet, J. P., & Co., Inc., 

Bosokiye 34, N. Y. 

Frank Plastics Corp., 91 Pallister, De- 
troit 2, Mich. 

Franklin’ Fibre-Lamitex Corp., 
St., E. of Market on P.R.R., 
mington 99, Del. 

Franklin Mineral Products Co., 
Franklin, N. C. 

Franklin Plastics, Inc., 
Franklin, Pa. 

*Freeman Chemical Corp., 211 E. Main 
St., Port Washington, Wis. 

Freeport Plastic Sheet Corp., Maple 
Pl., Freeport, N. Y. 

*French Oil Mill Machinery Co., The, 
1040 W. Greene St., Piqua, Ohio 
Fried Novelties, 5215 New Utrecht 

Ave., Brooklyn 19, N. Y. 

Friedlander, +. S., P. O. Box 67, Rego 
Park 74, 

*Frielich +b he Corp., 29 W. 4th St., 
New York 12, N. Y. 

Frisch Doll Supply Co., Inc., 375 W. 
Broadway, New York 12, N. Y. 

Frisk, Paul by ., 209 Parkview Dr., 
vard, N. 

Fritzsche oe 
New York 11 

Froehling & Dae Inc., 
Cary St., Richmond 6, Va. 

Fryling Electric Products, Holly Springs, 
Miss. 


5410 Avenue 


18th 
Wil- 


Depot, 
315 Grant St., 


Bre- 
ant 76 Ninth Ave., 
7 


814 W. 


*Fuji Electronic Industrial Co., Inc., 46, 
aay fone Itabashi-ku, Tokyo, 
Japa 

Fujikoshi ayy | Ss al K. K., Shiba, 
Minato-ku, 1, 3-chome, Hama- 


matsu-cho, Tokyo, Japan 
Fukal, Alfred F., 3752 Tangley Rd., 


Houston 5, Texas 
Fuller, H. B., Co., 255 Eagle St., St. 
4516 Brazil St., 


Paul 2, Minn. 
*Furane Plastics, Inc., 
Los Angeles 39, Calif. 
Futura, Inc., 2400 S. Ashland Ave., 
Chicago 8, Ill. 


G 


G & S Label Corp., 49 W. 27th St., 
New York 1, N. Y. 
or Plastic Engineers, Inc., 
Bethel, Vt. 
GMC Process Corp. 718 Broadway, 
New York 3 
GPE Coste, ng 240 E. Ontario St., 
Chicago 11, Ill. 
Gabriel Mfg. Co., Inc., 125 S. Liberty 
Dr., Stony Point, N. Y. 
Gaertner Scientific Corp., 1201 Wright- 
wood Ave., Chicago 14, IIl. 
Galland-Henning Mfg. Co., 2761 S. 
3lst St., Milwaukee 46, Wis. 
*Gane Bros. & Lane, Inc., 1335 W. Lake 
St., Chicago 7, Ill. 
Garan Chemical Corp., 210 E. Olive 
St., P. O. Box 192, Gardena, Calif. 
Gardner Industrial Foundation, 32 
Pleasant St., Gardner, Mass. 
Gardner Laboratory, Inc., 5523 Landy 
Lane, Bethesda 14, Md. 
Gardner-Denver Co., 100 Williamson 
St., Quincy, Ill. 
*Garfield Mfg. Co., 
Wallington, N. J. 
Garray Plastics, Inc., 
Kearny, N. J. 
Garrett Corp., The, Air Cruisers Div., 
Route 34, Wall Township, N. J. 
Garvan, P., Inc., 236 Hamilton St., 
Hartford, Conn. 
Gary Enterprises, Inc., 
Ave., 


Pleasant 


10 Midland Ave., 


333 Bergen Ave., 


999 Alabama 
Brooklyn 7, N. Y. 


Gaylord Container Div., Crown Zeller. 
bach Corp., 111 N. 4th S., & Louis 


2, Mo. ; 
Gaylord Plastics, Inc., 1643—19th St, 
Santa Monica, Calif. 
Gaynes Engineering Co., 1642 W. Fuh 
ton St., Chicago 12, ill. 
Geauga industries Co., 
Middlefield, Ohio 
*Geigy Industrial Chemicals, P. O, Bor 
430, Yonkers, N. Y. ; 
Geigy, J. R., S. A., Basel 16, Switzer 


and 
*Geissel Mfg. Co., Inc., 109 Long Aj 
Hillside, N. J. —_ 
Gem City Trading Corp., P. O. Boy 
941, Dayton 1, Ohio 
Gemloid Corp,, 38-40—10th St., Long 
Island City, N. Y. 

*General American Transportation 
Plastics Div., 185 S. LaSalle St., 
cago 90, Ill. 

General Box Co., 1825 Miner St., Des 
Plaines, Ill. 

General Color Co., Inc., 24 Avenue B, 
Newark 5, N. J. 

General Die Mold Co., 548 N. Sacra. 
mento Blvd., Chicago 12, Il, 

General Dyestuff Co., A Sales Div. of 
General Aniline & Film Corp., 495 
Hudson St., New York 14, N. Y. 

*General Electric Co., Apparatus Sales 
, 1 River Rd., Schenectalll & 


N. Y. 
General Electric Co., Chemical Mate- 
rials Dept., 1 Plastics Ave., Pittsfield, 


Mass. 
General Electric Co., Direct Current, 
3001 East 


Motor & Generator Dept., 
Lake Rd., Erie, Pa. 
General Electric Co., Laminated Prod 
ucts Dept., Coshocton, Ohio 
*General Electric Co., Lamp Metals & 
gee Dept., 21800 Tungsten 
Cleveland 17, Ohio 

PScnnt Electric Co., Silicone Products 
Dept., Waterford, N. Y. 

General Engineering Co. (Radcliffe) 
Ltd., Station Works, Bury Rd., Rad- 
cliffe, Lancs., England 

General Fibre Co., 217 Cedar St., St 
Louis 2, Mo. 

General hana Co., Ine., South St., Wal- 
pole, Mass 

General Foam as 640 W. 134th St, 
New York 31, N. Y. 

General Foam Plastics Corp., 201 Mount 
Vernon, Portsmouth, Va. 

General Foam Products, 
Blvd., Vernon, Calif. 

*General Industries Co., The, Taylor & 
Olive Sts., Elyria, Ohio 

*General Latex & Chemical Corp., 666 
Main St., Cambridge, Mass. 

General Machine & Tool Works, 40261 
13 Mile Rd., Walled Lake, Mich. 

ee Mills, Inc., Box 191, Kankakee, 
I 


Old State Rd., 


4400 District 


General Mills, Inc., Oilseeds Div., 9200 
Wayzata Blvd., Minneapolis 26, Minn. 

General Molded Products, Inc., 1865 
Lee St., Des Plaines, III. 

*General Plastics Corp., 1400 N. Wash- 

ington St., Marion, Ind, 

General Plastics Corp., 2260 Centinela 
Ave., Los Angeles 64, Calif. 

General Plastics Corp., 165 Third Ave. 
Paterson, N, J. 

General Plastics Corp., 
Santa Monica, Calif. 

General Plastics, Inc., 7616 W. Michi- 
gan Ave., Kalamazoo, Mich. 

General Plastics Mfg. Co., 3481 E. 35th 
St., Tacoma 2, Wash. 

General Printing Ink Co., Div. of Sun 
Chemical Corp., 750 Third Ave., New 
York 17, N. Y. 


2050 Broadway, 
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General Research & Supply Co., 572 S. 
Division Ave., Grand Rapids 3, Mich. 


*General Roll Leaf Mfg. Co., 85-03—57th 


Ave., Elmhurst 73, N. Y. 

General Tire & Rubber Co., The, 1700 
Factory Ave., Marion, Ind. 

General Tire & ” Rubber Co., The, Bolta 
Products Div., 70 Garde nm St., Law- 
rence, Mass. 


xGeneral Tire & Rubber Co., The, Chem- 


ical Div., 1708 Englewood Ave., Ak- 
ron 9, Ohio 

General Tire & Rubber Co., The, Tex- 
tileather Div., 607 Mz adison Ave., To- 
ledo 3, Ohio 

Genesee Laboratory, Inc., 16 Garden 
St., Auburn, N. Y. 

Geneve Mfg. Corp., 288 Third St., 
Trenton, N. J. 

George, P. D., Co., The, 5200 N. Second 
St., St. Louis 7 7, Mo. 

*Georzia Kaolin Co., 433 N. Broad St., 
Elizabeth 3, N. J. 

Georgia Marble Co., The, 
ucts Div., Tate, Ga. 

Ger-Ell Mfg. Co., 2440 Indiana Ave., 
Chicago . Ill. 

Gerin Mfg. Co., e, 683-685 N. 5th 
St., New: 4 7, N dy. 

*Gerin Plastics, Div. of Studebaker- 
Packard Corp., N. Seventh St. & Mon- 
roe Ave., Kenilworth, N. J. 

Gershen, Irvin J., 1877 ‘Springfield Ave., 
Maplewood, N. J. 

Gessner Mfg. Co., 241 N. Main St., 
Ambler, Pa. 

Gibbs Automatic Moulding Div., Pierce 
Industries, Inc., 1106—5th St., Hen- 
derson, Ky. 

Gibbs Mfg., 725 Channing Way, Berk- 
eley 7, Calif. 

Gibson Associates, Inc., 390 North Ave. 
E., Cranford, N. J. 

Gidion’s, 41, Via Compagnoni, Milan, 


Calcium Prod- 


Italy 

Gilbert Plastics & Supply Co., 630 N. 
Pulaski St., Baltimore 17, Md. 

Gill, M. C., Corp., 1418 N. Potrero, 
S. El Monte, Calif. 

Gilman Bros. Co., The, Gilman, Conn. 

Girdler Process Equipment Div., 
Chemetron Corp., 334 E. Broadway, 
Louisville 1, Ky. 

Gisholt Machine Co., Masterglas Div., 
1245 E, Washington Ave., Madison 4, 
Wis. 


Gits, J. A., Plastic Corp., 200 Central 
Ave., Roselle, I 
Gits, J. P., Molding Corp., 4600 W. 


Huron St., Chicago 44, Ill. 
Gladwin Plastics, Inc., 165 Courtland 
St., N.E., yore $3, Ga. 


Glasflex, Inc., Valley Rd., Stirling, N. J. 

Glaskyd, Inc, Eckel Rd., Perrysburg, 
Ohio 

Glasply Corp, 70 Lyons Pl., Mt. Ver- 
non 5, N. Y. 

Glass Laboratories, 863—65th St., Brook- 
lyn 20, N. Y. 


Glassoloid Corp. of America, 82 Well- 
ington Ave., Clifton, N. J. 
Glastic Corp., The, 4321 Glenridge Rd., 
Cleveland 21, Ohio 
*Glebar Co., Inc., Commerce St., Frank- 
lin Lakes, N. J. 
ame Processes, Inc., Bay Shore, 
*%Glenn Electric Heater Corp., 372 Jelliff 
Ave., Newark 8, N. J. 
Glidden Co., The, 900 Union Commerce 
Bldg., Cleveland 14, Ohio 
*Glidden Co., The, Chemicals-Pigments- 
Metals Div., 3901 Hawkins Point Rd., 
Baltimore 26, Md. 
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*Goodrich, B. F., 


*Goulding Mfg. Co., 


Globe Imperial Co., Div. of Harsco 
Corp., 2025 Kishwaukee St., Rock- 
ford il. 

Globe Molded Plastics, Inc., N. 6th & 
Washington, Byesville, Ohio 

Glo-Brite Foam Plastic Products, 6415 
N. California Ave., Chicago 45, Ill. 

Goldberg & O’Brien Electric Co., 17 
S. Jefferson St., Chicago 6, Ill. 

Goldman, Neal, Associates, Inc., 230 
Park Ave., New York 17, N. Y. 

ag Mfg. Co., Inc., 1501 W. Blancke 

Linden, N. J. 

Cook lll V inyl Fabrics, Goodall-Sanford 
Rd., Reading, Mass. 

Goodren Products Corp., 101 W. Forest 
Ave., Englewood, N. J. 

Chemical Co., 3135 
Euclid Ave., Cleveland 15, Ohio 

Goodrich, B. F., Industrial Products Co., 
500 S. Main St., Akron 18, Ohio 

Goodrich, B. F., Industrial Products Co., 
Plastic Products Div., Marietta, Ohio 

Goodrich-Gulf Chemicals, Inc., 1717 E. 
Ninth St., Cleveland 14, Ohio 

Goodyear Aircraft Corp., 1210 Massil- 
lon Rd., Akron 15, Ohio 


*Goodyear Tire & Rubber Co., Chemical 


Div., 1485 Archwood Ave., Akron 16, 
Ohio 

Goodyear Tire & Rubber Co., Films and 
Flooring Div., 1144 E. Market St., 
Akron 16, Ohio 

Gordon Chemicals, Inc., 500 “A” St., 
Wilmington, Del. 

Gordon-Lacey Chemical Products Co., 
Inc., 57-02—48th St., Maspeth 78, 
N. Y. 

Gore, Fred M., 2808 Oak Lawn, Dallas 
19, Texas 

Goren, H. L., Co., 7312 N. Rogers Ave., 
Chicago 26, Ill. 

Gorton, George, Machine Co., 1100 W. 
18th St., Racine, Wis. 
Gotham Ink & Color Co., 5-19—47th 

Ave., Long Island City 1, N. Y. 

Gotham Plastics Corp. 220 E. 134th St., 
New York 51, Y. 

Gougler, C. i. ‘Mesias Co., 705-69 
Lake St., Kent, Ohio 

2929 River St., 
Saginaw, Mich. 

Grace, W. R., & Co., Cryovac Div., 62 
Whittemore Ave., Cambridge 40, 
Mass, 

Grace, W. R., & Co., Hateo Chemical 
Div., King George Post Rd., Fords, 
N. J 


*Grace, W. R., & Co., Polymer Chemicals 

Div., 225 Allwood Rd., Clifton, N. J. 

Granbull Tool Co., Ltd., The, 39 High 
St., Kingston-on-Thames, Surrey, Eng- 
land 

Grand Haven Plastics Co., 5140 Marion, 
Grand Haven, Mich. 

Grant & Roth Plastics, Inc., 2311 N.W. 
Johnson St., Portland 10, Ore. 

Grauert, R. W., Inc., 100 Gold St., New 
York 38, N. Y. 

Grayhill Moldtronics, Inc., 561 Hillgrove 
Ave., LaCrange, Ill 

Great American Plastics Co., 650 Water 
St., Fitchburg, Mass. 

Great Lakes Solvents, Inc., 2530 W. 
Bloomingdale Ave., Chicago 47, IIl. 

Green Instrument Co., Inc., 385 Putnam 
Ave., Cambridge 39, Mass. 

Greene Plastics Corp., Canonchet Rd., 
Hope Valley, R. I. 

Greene, Ray, & Co., 508 S. Byrne Rd., 
Toledo 9, Ohio 

Greenerd Arbor Press Co., 
St., Nashua, N. H. 

Greensboro Sales Dept., Chas Pfizer & 
Co., Inc., 2110 High Point Rd., 
Greensboro, N. C. 


41 Crown 


Gregstrom Corp., 
Greif Bros. 


Greer Hydraulics, Inc., N. .” Interna- 


tional Airport, Jamaica 30, N 

14 Davis St., Cam- 
bridge 39, Mass. 

Cooperage Corp., The, 
Pennsylvania Ave., Delaware, Ohio 


Greising Engineering Co., 400 Singley 


Ave., Runnemede, N. J. 

Gries Reproducer Corp.. 28 Second St., 
New Rochelle, N. Y. 

Grieve-Hendry Co., Inc., 1350 N. Elston 
Ave., Chicago 22, IIl. 
Griffin, Campbell, Hayes, Walsh, Inc., 
50 E. 21st St., New York 10, N. Y. 
Grigoleit Co., The, 740 E. North St., 
Decatur, ill, 

Groov-Pin ‘Corp., 1125 Hendricks Cause- 
way, Ridge field, N 

Groppe, Henry, 7594 Tennessee Bidg., 
Houston 2, Texas 

Grover, Frederic S., Associates, 42 East 
Ave., Rochester 4, N. Y. 

Gruen, Robert, Associates, we Madison 
Ave., New York 22, N. 


*Guild Electronics, "mies ‘Dynatherm 


se 388 Broadway, New York 13, 
y 


Guild Molders, Inc., 42 Hayes St., Elms- 
ford, N. Y. 

Gulf Oil Corp., Petrochemical Sales Of- 
fice, 360 Lexington Ave., New York 
17, N. ¥. 

Gulfstream Plastics, = g 3597 E. 10th 
Court, Hialeah, F 

Gulliksen, Wm, M.. “Mfg. Co., Newton 
Lower Falls, 62, Mass. 

212 Durham 


Gulton Industries, “> 
Ave., Metuchen, ‘ N. J. 
Co., 1325 S. Cicero Ave., 


Gump, B 
Chicago 50, ie 
Gusmer, A., inc. Upper Barron Ave., 


Woodbridge, N i 8 


H. & R. as “oe 344 E. Walnut St., 
Nazareth, 

H& T Machine Works, 11365 Humble 
Rd., Houston, Texas 

H.M.S. Assoc. Co., 1923 Fairview Ave., 
Willow Grove, Pa. 

Haas Corp., The, Mendon, Mich. 

Hafleigh & Co., Buchanan, Va. 

*Hale & Kullgren, Inc., 613 E, Tallmadge 

Ave., Box 1231, Akron, Ohio 

Halex Corp., Sub. of The a Corp., 
2120 Fairmont Ave., Reading, Pa. 

Hall, C. P., Co., The, 414 S. Broadway, 
Akron 8, Ohio 

Hall, Frances Cushing, 2613% Provi- 
dence Rd., Charlotte 7, N. C. 

Hall Mfg Corp., Route 17 at Powers Dr., 
Paramus, N, J. 

Haller, Inc., 16580 Northville Rd., 
Northville, Mich. 

Haller Plastics Corp., 88-40—10th St., 
Long Island City 1, N. Y 

Hallikainen Instruments, 1841—7th St., 
Berkeley 10, Calif. 

Halogen Insulator & Seal Corp. 
Pacific — Franklin Park, i 

Halsen Mfg. Co., Edgemont and Tioga 
Sts., Phi b clphia 34, Pa. 

Halsey, Inc., 40 Poplar St., Scranton 9, 


Hz Sontital Kwikprint Co., 
Union, Jacksonville, Fla. 
* Hamac-Hansella-Sapal Vertriebs GmbH, 
Berliner Allee 61, Dusseldorf, West 
Germany 
Hamilton Tool Co., The 917 Hanover 
St., Hamilton, Ohio 
Hampden Mfg. Co., 
Three Rivers, Mass. 


700 «£E. 


Inc., Bridge St., 














Handicraft Tools, Inc., Div. of X-acto, 


Inc., 48-41 Van Dam St., Long Is- 
land City 1, N. Y. 
Hankins Container Co., Div. of The 


Flintkote Co., 14801 Emery Ave., 
Cleveland 35, Ohio 

Hanley Plastics Co., Manchester Rd. at 
Summit Ave., St. !_ouis 17, Mo. 

Hanna Engineering Works, 1767 Elston 
Ave., Chicago 22, 

Hannifin Co., A Div. of Parker-Hannifin 
Corp., 554D S. Wolf Rd., Des Plaines, 
Ill 


Hanscom, H. F., & Co., Inc., 14 Virginia 
Ave., Providence 5, R. I. 
Hanson-Van Winkle-Munning Co., 
Church St., Matawan, N. J. 
*Harchem Div., Wallace & Tiernan, Inc., 
25 Main St., Belleville 9, N. J. 
Har-Conn Chrome Co., 603 New Park 
Ave., West Hartford 10, Conn. 
Harcort Mfg. Co., The, 446 W. Lake 
St., Ravenna, Ohio 
*Hardman, H. V., Co., Paes 571 Cort- 
landt St., Belleville 9, N I. 
flar-E-Dan . 3089 Fulton St., 
Brooklyn 8, 
Harms, Perc E. a 1739 Harding Rd., 
Northfield, til, 
Harrison & Co., Inc., 487 Groveland St., 
Haverhill, Mass. 
Harro Plastics Co., 817 E. 140th St., 
Bronx 54, N. Y. 
*Harshaw Chemical Co., The, 1945 E. 
97th St., Cleveland 6, Ohio 
Hartsil Industries Co., 24955 Harper St., 
St. Clair Shores, Mich. 
Hart & Associates, William A., 5023 W. 
Belmont Ave., Chicago 41, IIL. 
Hartbauer Tool & Die Co., 817 N.W. 


23rd Ave., Portland 10, Ore. 
Harte & Co., Inc., 16 E. 34th St., New 
York 16, N. Y 


Hartford Machine Screw Co., Div. of 
Standard Screw Co., P. O. Box 1440, 
Hartford 2, Conn. 

Hartland Plastics, Inc., 340 Maple Ave., 
Hartland, Wis. 

Harva Co., Inc., The, 100 Fair St., Scho- 
harie, N. Y. 

Harvey, Guy P., & Son Corp., 40 Spruce 
St., Leominster, Mass. 

*Harwick Standard Chemical Co., 60 S. 
Seiberling St., Akron 5, Ohio 

Hassall, John, Inc., Box 2243, Westbury, 

N 


 f 
*Hastings & Co., Inc., 
Philadelphia 3, Pa. 
Hastings Plastics, Inc., 
Santa Monica, Calif. 
Haveg Industries, Inc., 900 Greenbank 

Rd., Wilmington 8, Del. 

Haveg Industries, Blow Molding Div., 
405 Central Ave., Bridgeport, Gonn. 
Haveg Industries, Inc., Taunton Div., 

336 Weir St., Taunton, Mass. 
Hawley Products Co., 333 N. 6th St., 
St. Charles, I 
*Hayden Mica Co., Inc., 
mington, Mass 
Haynes, C. W., Laboratories, Inc., 61 
Chandler St., Springfield 4, Mass. 
Haynes & Haynes, Ltd., 51 Brompton 
Rd., London, S.W.3, England 
Hays Mfg. Co., 801 W. 12th St., Erie, 
Pa. 
Hedin, Ltd., Commerce Estate, S. 
Woodford, London E.18, England 
Hedrix, Frank, Co., 14908 Verdura Rd., 
Paramount, Calif. 

Hedwin Corp., 1608 Roland Heights 
Ave., Baltimore 11, Md. 

Heil Process Equipment Corp., 12901 
Elmwood Ave., Cleveland 11, Ohio 

Heine Industries, Inc., Route 3, Box 53, 
Freeport, Ill. 


2314 Market St., 
1551—12th St., 


Main St., Wil- 
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Heinrich Equipment Corp., 111 Eighth 
Ave., New York 11, N. Y. (U.S. Rep. 
for Reifenhauser Plastics Machinery 
Corp.) 

Heisler Corp., P. O. Box 1648, Wilming- 
ton, Del. 

Helicoid Gage Div., American Chain & 
Cable Co., Inc., 929 Connecticut Ave., 
Bridgeport 2, Conn. 

Helmac Plastics, Inc., 10860—49th St., 
N., Pinellas Park, Fla. 

Helmuth Tool & Die Co., 5 Sherman St., 
Linden, N. J. 

Hendrick Mfg. Corp., 
Marblehead, Mass. 

Henley & Co., Inc., 202 E. 44th St., 
New York 17, N. Y. 

Henriques, J. B., Inc., 521 Fifth Ave., 
New York 2], N. Y. (U. S. Rep. for 
Imperial Chemical Industries, Ltd., 
Plastics Div.) 

*Henschel-Werke G.m.b.H., Henschel- 
str. #2, Kassel, West Germany 

Heppenstall Co., 4620 Hatfield St., 
Pittsburgh 1, Pa. 

Herbert Products, Inc., 
Ave., Woodhaven 21, 

Hercules Powder Co., Tne. * 960 Market 
St., Wilmington 99, Del. 

. Herculite Protective Fabrics, 661—4th 
St., Newark 7, N. J. 

Heresite & Chemical Co., 822 S. 14th 
St., Manitowoc, Wis. 

Hermach, George R., Associates, 150 
Irving Rd., Eugene, Ore. 

a Engravers, Inc., 

, New York 11, N. 

Hon *rmes Plastics, Inc., 154 W. Mth St., 
New York 11, N. Y. 

Hermes-Sonic Corp., 13-19 University 
Pl., New York 3, N. Y. 

Hero Mfg. Co., Inc., 15 Sproat St., Mid- 
dleboro, Mass. 

Hess, Goldsmith & Co., Inc., Div. of 
Burlington Industries, 1400 Broad- 
way, New York 18, N. Y. 

Hewitt, C. B., & Bros., Inc., 23-25 
Greene St., New York 13, N. Y. 
Hexcel Products, Inc., 2332 Fourth St., 

Berkeley 10, Calif. 

Heyden Chemical Div., Heyden New- 
port Chemical Corp., 342 Madison 
Ave., New York 17, N. Y. 

High Point Chemical Co., Inc., 22 Sint- 
sink Drive E., Port Washington, N. Y. 

High Strength Plastics Corp., 1401-17 
W. Jackson Blvd., Chicago 7, Il. 

High Vacuum Equipment Corp., 2 
Churchill Rd., Hingham, Mass. 

High Voltage Engneering Corp., S. Bed- 

‘ ford St., Burlington, Mass. 

Hilton-Davis Chemical Co., Div., The, 
2235 Langdon Farm Rd., Cincinnati 
13, Ohio. 

Hinchman Mfg. Co., Inc, 259 E. First 
Ave., Roselle, N. J. 

Hinde & Dauch Div., West Virginia 
Pulp & Paper Co., P. O. Box 861, 
Sandusky, Ohio 

Hirtz, Walter E., Plastics Materials, Inc., 
85 W. Colorado St., Pasadena 3, Calif. 

Hobbs Mfg. Co., 26 Salisbury St., Wor- 
cester 5, Mass. 

Hob-Masters, Inc., 
Ave., Lyons, IIl. 

*Hochman Plastics Machinery Corp., 151 
Mulberry St., Newark 2, N. J. 

Hodgman Rubber Co., Tripp St., Fram- 
ingham, Mass. 

Hoffman Industries, Inc., 
St., Spring Arbor, Mich 

Hofmann & Schwabe K.G., Wilhelms- 
hofallee 96, Krefeld, West Germany 

*Holland, M., Co., 956 W. Huron St., 
Chicago 22, Ill. 


11 Selman St., 


ag : Jamaica 


ma W. 14th 


4412 S. Lawndale 


345 W. Main 


Hollis Press, Inc., The, 309 E, 22nd St. 
New York 10, N. Y. ; 

Hollywood Mills Meta Lite a 72 
Fifth Ave., New York 11, ¥; 

Hollywood Pl. astics, Inc., ange Worth 
St., Los Angeles 63, Calif 

Holman Mfg. < Inc., John St., Hoo- 
sick Falls, N. 

*Holstein, Lee, Seisletion Molding, Ine, 
53 Orchard St., Clifton, N. J. 

Homalite Corp., The, 11-13 Brookside 
Dr., Wilmington 4, Del. 

*Hommel, O., Co., P. O. Box 475, Pitts- 
burgh 30, Pa. 

Hooker Chemical Corp., Chemical Div. 
39 Iroquois St., Niagara Falls, N. Y. 

Hoosier Solvents & Chemicals Corp., 
1650 Luett Ave., Indianapolis 22, Ind. 

*Hopp Plastics, Div. of The Hopp Press, 
Inc., 460 W. 34th St., New York 1, 
N. Y. 

Hopple Plastics, Inc., 
Cincinnati 17, Ohio 

Horkey-Moore Associates, Plastics Div., 
24660 S. Crenshaw Blvd., Torrance, 
Calif. 

Hotwatt, Inc., 75 Maple St., 
Mass. 

Houdry Process Corp., 1528 Walnut St., 
Philadelphia 2, Pa. 

Houghton, E. F., & Co., 303 W. Lehigh 
Ave., Phil: adelphia 33, Pas 

Houston Plastics Products, Inc., 7006 
Burkett St., Houston 21, Texas 

Houze Glass Corp., Point Marion, Pa. 

Howard Moldings, Inc., 2600 Grand 
Ave., Kansas City 3, Mo. 

Huber, J. M., Corp., 630 Third Ave., 
New York 17, N. Y. 

Hudson Automatic Machine & Tool Co., 
137-139—38th St., Union City, N. J. 

Hudson Cush-N-Foam Corp., 309 River 
Rd., Edgewater, N. J. 

Hughes Glue Co., 3500 St. Aubin, De- 
troit 7, Mich. 

Hughes, Henry, Industrial Designer, 
1440 Old County Road, Belmont, 
Calif, 

Hughes Plastics, Inc., 713-7 
St., St. Joseph, Mich. 

*Hull Corp., 
boro, Pa. 

Hull Development So 1811 Ferdon 
Rd., Ann Arbor, Mich 


Hull-Standard Corp., Hatboro, Pa. 


5163 Kieley Pl. 


Danvers, 


21 Pleasant 


1941 Woodland Rd., Hat- 


Hummel Chemical Co., Inc., 90 West 
St., New York 6, N. Y. 

Hungerford Plastics Corp., Hanover 
Ave., Morristown, N, J. 

Hunt, Rodney, Machine Co., 130 Mill 
St., Orange, Mass. 

Hupp Engineering Assoc., P. O. Box 


$290, Sarasota, Fla. 
*Hurlbut Paper Co., S. Lee, Mass. 
Huxtable, L. 4% So E. 76th St. 
New York 21, 


age Co., A. 4 ai 1in St., Grenloch, 
oj. 
ag ahs Press Mfg. Co., The, A Div. 
of Koehring Co., Marion Rd., Mt. 
Gilead, Ohio 
Hydrawlik, 131 E. 
N. J. 


Ist Ave., Roselle, 


Hydro Molding Co., Inc., 100 Sharron 
Ave., Plattsburg, N. Y. 

Hydro-Chemie, Ltd., Claridenhof, Drei- 
konigstrasse 21, Zurich, Switzerland 
(U. S. Rep.: Conapac Corp., 120 E. 
13th St., New York, N. Y.) 

Hy-Sil Mfg. Co., Spring & Prospect 
Aves., Revere 51, Mass. 


Hysol Corp., Olean, N. Y. 














| 
} 
| 
| 
: 
‘ 
: 


: ! 

LV Die Mold Co., 100 Walnut St., 
Peoria, Ill. 

*#1.C.I. (Hyde), Ltd., Sub. of Imperial 


Chemical Industries, Ltd., Newton 
Works, Hyde, Che sshire, England 
IMC Magnetics Corp., 570 Main St., 


Westbury, N. Y. 

Iddon Bros., Ltd., Quin St., Leyland, 
Lancashire, England 

Ideal Fishing Float Co., Inc., 2001 E. 


Franklin St., Richmond 3, Va. 
*Ideal Plastics, Div. of Ideal Toy Corp., 
184-10 Jamaica Ave., Hollis 23, N. Y. 
Identification Service Corp., 144 W. 
46th St., New York 36, N. Y. 
Illinois Plastic Molding & Mfg., 2934 
W. Medell Ave., Chicago 47, Ill. 
Illinois Testing Laboratories, Inc., 420 
N. LaSalle St., Chicago 10, Ill. 
*Imperial Chemical Industries, Ltd., 
Imperial Chemical House, Millbank, 
London, $.W.1, England (U. S. Dis- 
tributor: J. B. Henriques, Inc., 521 
Fifth Avenue, New York 17, N. Y.) 
Imperial Color Chemical & Paper 
Jorp., Pigment Color Div., Lower 
Warren St., Glens Falls, N. Y. 
Imperial Industries, Inc., 4436 Walker 
Ave., Wayne, Mich. 
#mperial Molded Products Corp., 2856 
Harrison St., 1 12, Il. 
he Tool & Die 1198 Adams 
ve., Philadelphia a "Pa. 
*xImproved Machinery, Inc., 
t., Nashua, N. H. 
Independent Die & Supply Co., 2641 
LaSalle St., St. Louis 4, Mo. 
Independent Machine Co., The, Mun- 
roe Falls Ave., Cuy ahoga Falls, Ohio 


150 Burke 


Indiana Commercial Filter Corp., 
Lebanon, Ind. 

Industrial Coatings Co., 907 Roose- 
velt Ave., York, Pa. 

Industrial Development Laboratories, 
Inc., 982 River Rd., Edgewater, 
N. j. 

Industrial Devices, Inc., 982 River 


Rd., Edgewater, N. J. 

Industrial & Domestic Silicones Dis- 
tributor, 19547 Victory Blvd., Reseda, 
Calif. 

Industrial Engineering Service, Wash- 
ington St., S. Easton, Mass. 

Industrial Hard Chromium Co., 7 
Rome St., Newark 5, N. J. 

*Industrial Heater Co., Inc 
St., New York 13, N. Y 

Industrial Latex, 306 Mt. Pleasant Ave., 
Wallington, N. J. 

*Industrial Mfg. Corp., 31 E. Georgia 
St., Indianapolis 4, Ind. 


, 417 Canal 


Industrial Marking Equipment Co., 
nc., 655 Berriman St., Brooklyn 8, 
N. Y. 


Industrial Molded Products Co., Inc., 
Highway 53 at U.S. 14, Palatine, Ill. 

Industrial Nucleonics Corp., 650 Acker- 
man Rd., Columbus 14, Ohio 

*Industrial Ovens, Inc., 13825 Triskett 

Rd., Cleveland 11, Ohio 

Industrial Plastic Co., 
Lane, Metuchen, N. J. 

Industrial Plastic sey Corp., 83 
Wabash Ave., Clifton, 


216 Tingley 


Industrial Plastic veh otal Endi- 
cott St., Norwood, Mass. 
Industria! Plastic Supply Div., Indus- 


trial Safety Supply Co., Inc., 574 
New Park Ave., W. Hartford 10, 
Conn. 

Industrial Plastics 
Beardsley St., 


Corp., 816 W. 


Elkhart, Ind. 
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* Injection Control Corp., 


*Injection Molders Supply Co., 


* Insulation Mf 


Industrial Plastics & Equipment Co., 


116 Main St., Orange, N. J. 
Industrial Plastics, Inc., 1351 W. 73rd 
St., Cleveland 2, Ohio 
Industrial Plastics, Ltd., 93 Regent St., 
London W.1, England 


*Industrial Research Laboratories, Div. 


of Honolulu Oil Corp., 961 E. Slau- 
son Ave., Los Angeles 11, Calif. 

Industrial Sales Engineers, 511 Fifth 
Ave., New York 17, N. Y. 

Industrial Transparent Products Corp., 
79 Mill Rd., Freeport, N. Y. 

Industrial Vibrator & Machinery Co., 
1485 Bayshore Blvd., San Francisco, 
Calif. 

Industrial Vinyls, Inc., 5511 N.W. 
37th Ave., Miami 42, Fla. 

Industrico, Inc., 114 E. 40th St., New 
York 16, N. Y. 

Infra-Red Sy ke Inc., 240 Route 23, 
Riverdale, N. J. 

Ingersoll-Rand Co., 11 Broadway, New 
York 4, N. Y. 

Ingwersen Mfg. Co., Inc., 1870 S. 
Acoma St., Denver 23, Colo. 

677 S. Eton 

Rd., Birmingham, Mich. 


3514 
Lee Rd., Cleveland 20, Ohio 
Injection Molding Co., 75th & Cleve- 
land Sts., Kansas City 30, Mo. 
ay 5 Molding Corp., 115 Fourth 
New York 3, N. ¥. 
Inland ‘Container Corp., 700 W. Morris 
St., Indianapolis 6, Ind. 
Instron Engineering Corp., 2500 Wash- 
ington St., Canton, Mass. 


*Instrument Development Laboratories, 


Inc., 67 Mechanic St., 
Mass. 

Insulating . Fabricators Co., Inc., 150 
Union Ave., E. Rutherford, N. J. 
Insulating Fabricators of New England, 
Inc., 69 Grove St., Watertown 72, 


Mass. 
. Co., Inc., 11 New York 
Ave., Brooklyn 16, N. Y. 
Insulation Products Co., P. O. Box 
5679, Pittsburgh 8, Pa. 
Inta Rote Machine Co., P. O. Box 454, 
Richmond 3, Va. 


Interchemical Corp., Color & Chemi- 


Attleboro, 


cals Div., 150 Wagaraw Rd., Haw- 
thorne, N. J. 
Interchemical Corp., Finishes Div., 


224 McWhorter St., Newark 5, N. J. 
Interchemical Corp., a Ink Div., 
67 W. 44th St., New York 36, N. Y. 
Intercontinental Dynamics Corp., 170 
Coolidge Ave., Englewood, N. J. 
International Balsa Corp., 100 Boyd 
Ave., Jersey City 4, N. J. 
*International Basic Economy Corp., 
The Sinclair-Collins Valve Co. Div., 
454 Morgan Ave., Akron 11, Ohio 
International Eastern Co., 801 Sixth 
Ave., New York 1, N. Y 
International Engineering Inc., 1266 
Bolander Ave., Dayton 1, Ohio 
International Engraving Corp., Grove 
& Rutgers Aves., Cedar Grove, N. J. 


ae oaiome Filler Ca 100 Bridge 
N. Tonawanda, N. 
Messi tao, Plastic a” 


1950 Third 
Ave., New York 29, N. Y. 
International Textile Co., 2600 N. 
Pulaski Rd., Chicago 39, Ill. 
International Vulcanizing Corp., 104 
Brookline Ave., Boston 15, Mass. 
*Interplastics Corp., 120 E. 56th St., 
New York 22, N. Y. 
Intraplast Mfg. Ce. 401 Broadway, 
New York 13, N. Y. 
Ions Exchange & Chemical Corp., 48 
Leonard St., New York 13, N. Y. 


*Irvin, Jewell & Vinson Co., 


The, 938 
E, 2nd St., Dayton 2, Ohio 

Island Equipment Corp., 1090 E. 3lst 
St., Hialeah, Fla. 

Isochem Resins Corp., 221 Oak St., 
Providence 9, R. I. 

Isocyanate Products, Inc., 900 Wil- 
mington Rd., New Castle, Del. 


J 


J & B Plastics Co., Inc., 410 N. Depot, 
Fairfield, lowa 

JMC Co., A ag Frelinghuysen Ave., 
Newark 5, N. 3 

Jaco Products Co., 2150 St. Clair Ave., 
Cleveland 14, Ohio 


*Jacobs, H. G., Mfg. Co., he» 162 Lyn- 


wood Ave., Paterson 2,N i 
Jacobson, S. L, Mfg. Co., 1414 S. Wa- 
bash Ave., Chicago 5, ill. 
James Industries, Inc., Box 486, Paoli, 


a. 
Jamestown Finishes, Inc., 125 Black- 
stone Ave., Jamestown, Mm, 2. 
Jonieen | Plastic Corp., 1255 Newbridge 
Bellmore, N. Y. 


*Japan. Die & Tool Manufacturers Ex- 


port Co., Ltd., 22 Onnazuka, 4- 
chome, Ohta-ku, Tokyo, — 
Java Latex & Chemical’ 1713 
W. Farms Rd., New York 60. a oe 
Jay Moulding Corp., 7 Bridge Ave., 
Cohoes, N. Y. 
Jay, T. V., Co., 2227 W. Belmont Ave., 
Chicago 18, “Ti. 
Jayron Corp., 300 Hamilten St., Leo- 
minster, Mass 
Jefferson ‘Chemical Co., 1121 Walker 
Ave., Houston 2, Texas 
Jema-American, Inc., 181 South St., 
Newark 5, N. J. 
Jennings Engineering Co., 3444 Lud- 
low St., Philadelphia 4, Pa. 
Jersey Plastic & Die Casting Co., 149- 
165 Shaw Ave., Irvington 11, "N. J. 
*Jessall Plastics, Div. of The Electric 
Storage Battery Co., 889 Farmington 
Ave., Kensington, Conn. 
Jet Specialties Co., Inc., 941 N. East- 
em Ave., Los Angeles 63, Calif. 
Joanna Western Mills Co., 2141 S. Jef- 
ferson St., ages 8 32, i. 
Joclin Mfg. Co., Lufbery Ave., Wal- 
lingford, Conn. 
Jodee Plastics, Inc., 36 Crescent St., 
Brooklyn 8, N. Y. 
Johns Manville, 22 E. 40th St., New 
York 16, N. Y. 
Johnson Glass & Plastic Corp., 5248 
Elston Ave., Guucnon 30, Til. 
*Johnson Machinery , 90 Elizabeth 
Ave., Elizabeth, N. 
* Johnson Mfg. Co., Inc., Highway, 178, 
Chippewa Falls, Wis. 
Johnstone Engineering & Machine ey 
First Ave. & Gay St., Parkesbur: 
joe Plastic, Inc., 15 S. Joliet, Voice 


Jomac, Inc., 6128 N. Woodstock, Phila- 
delphia 38, Pa. 
Jones Motrola Corp., 432 Fairfield Ave., 
Stamford, Conn 
*Jones-Dabney Co., 1481 S. llth St., 
Louisville 8, Ky. 
*Judelshon, Oscar 4 148 Greene 
St., New York 12, N v. 
Just Plastics, obi 250 Dyckman St., 
New York 34, N. Y. 
K 


KBC Industries, Inc., 881 State St., 
New Haven 11, Conn. 
K-S-H Plastics, Inc., High Ridge, Mo. 














or Mfg. Corp., 180-B Babylon 
cee el Roosevelt, N. Y. 
Elm St., Manchester, Conn. 
"Plastics, Inc., P. O. Box 236, Bea- 
ye Mich. 

Kalamazoo Plastics Co., 1811 Factory 
St., Kalamazoo, Mich. 

Kalle & Co., A.G., Wiesbaden, West 
Germany, U. S. Rep.: David S. 
ouyY 3143 Decatur Ave., Bronx 

N 


Karlstad, Andrew C., 4146 Vente 
Canyon Ave., Sherman Oaks, Calif. 
*Kariton Machinery Corp., 210 E. Ohio 
St., Chicago 11, Il. (Rep. for Becker 
& Van Hiillen) 
*®Kassel Export Co., 108 S. Van Brunt 
St., elvened. N. J. 
*Kato Seisakusho Co., Ltd., 70, 4-chome, 
ag Magome-machi, Ohta-ku, 
Tokyo, Japan 
Kaufman Glass Co., Plastic Div., 1209- 
21 French St., Wilmington 99, Del 
Kaumagraph Co., 14th & Poplar Sts., 
Wilmington 99, Del. 
Kautex-U. S. Sales Co., Inc., 133-10— 
32nd Ave., Flushing 54, N. Y. 
*Kautex-Werk Reinold Hagen, Hange- 
lar uber Siegburg, West Germanv. 
x S. Distributor: Kautex-U. S. Sales 
, Inc., < ethos Ave., Flush- 
po 54, N. 
ovat Chris, Plastics Mfg. Co., 1200 
Madison Ave., Madison, III. 
Kaye Plastics Corp., P. O. Box 1149, 
New Brunswick, N. J. 
Kave-Tex Mfg. Corp., 4407 S. Broad, 
Yardville, N. J. 
Kay-Fries Chemicals, Inc., 180 Madi- 
son Ave., New York 16, N. Y. 
Kaykor Industries, Inc., 4391 S. Broad 
St., Yardville, N. J. 
Keck, Henry, Associates, 245 Fair Oaks 
Ave., S. Pasadena, Calif. 
Keeler & Long, Inc., 167 Maple St., 
Waterbury, Conn 
Kehr Products Co, ' 437 N. Broad St., 
Philadelphia 8, Pa. 
Keithley Instruments, Inc., 12415 Eu- 
clid Ave., Cleveland 6, Ohio 
Keller Products, Inc., 41 Union St., 
Manchester, N. H. 
Kelley, George A., Mfg., R. R. #3, S. 
State St. Rd., Litchfield, Il. 
Kel-Min Co., S. Maine, Middlefield, 
Ohio 


os Co., 1001 N. 10th, Terre Haute, 


Kqnaetioy. Sprattine. ine Me 
Berkeley 10 
Mah sand 2 hang Inc., 
48th St., Maspeth 78, N. Y. 
Kent Plastics Corp., 1528 N. Fulton 

Ave., Evansville 10, Ind. 

*Kentucky Color & Chemical Co., Div. 
of The Harshaw Chemical Co., 600 
N. 34th St., Louisville, Ky. 

Kenwood Plastics, 5200 River Rd., 
Washington 16, D. C. 

*Keolyn Plastics, Inc., 2731 N. Pulaski 
Rd., Chicago 39, Ill. 

Kerr Industries, 5446 Satsuma Ave., N. 
Hollywood, Calif. 

Kerrco, Box 4178, Havelock Sta., Lin- 
coln 7, Neb. 

Kessler Chemical Co., Inc., State Rd. 
& Cottman Ave., Philadelphia 35, Pa. 

Ketchpel Engineering Co., 1401-05 
Palisade Ave., W. Englewood, N. J. 

Key Polymer Corp., 135 Bradford St., 
Lawrence, Mass. 


1456 Fourth 


57-02— 


Keyes Fibre Co., College Ave., Water- 
ville, Maine 
Keystone Packaging Service, 555 War- 


ren St., Phillipsburg, N. J. 
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Keystone Plastics, P 


280 Badger 
Ave., Newark 8, N. 


Keystone Relining Co. Inc., 4821-31 
Garden St Philadelphia 37, Pa. 
*Killion Tool & Mfg. Co., 56 Depot, 


Verona, N. J. 
Kimball Mfg. Corp., Harbor & Mill 
Sts., San Rafael, Calif. 
Kimberly-Clark Corp., Neenah, Wis. 
King Designers, 13118 W. Chicago 
Ave., Detroit, Mich. 
Kingman, E. B., Co., 96 Exchange St., 
Leominster, Mass. 

*Kingsbacher Murphy Co., 9830 Bel- 
lanca Ave., Los Angeles 45, Calif. 

*Kingsley Machine Co., 850 Cahuenga 
Blvd., Hollywooc 38, Calif. 

Kirk, F. J., Molding Co., Inc., 140 
Brook St., Clinton, Mass. 
Kish DeLorme Eastern Resin Sales, 
Inc., Highway 36, Leonardo, N. J. 
Kish Industries, Inc., 1301 N. Turner 
St., Lansing 6, Mich. 

Kleen-Stik Products, Inc., 7300 W. Wil- 
son Ave., Chicago 31, Ill. 

Kleestron, Ltd., W. Halkin St., London, 
England 

*Kleinewefers, Joh., Séhne, Kleinewef- 

ersstr., Krefeld, West Germany 
Klise Mfg. Co., 50 Cottage Grove St., 
* Grand Rapids 2, Mich 
Klisey Engineering Co., 4407 Union 
Pacific Ave., Los Angeles 23, Calif. 
Klug Engineering Service, 216 S. Mans- 
eld Ave., Los Angeles, Calif. 
Knight Fiberglass & Chemicals, Inc., 
3012 Montrose Ave., Chicago 18, il. 
Knoedler Chemical Co., 651 High St., 
Lancaster, Pa. 
Knuth Engineering Co., 2617 N. St. 
Louis St., Chicago 47, III. 

*Koch, H., & Sons, Inc., Highway 101, 
Corte Madera, Calif. 

Kohler-Joa Corp., Sheboygan Falls, 
Wis. 

Kohnstamm, H., & Co., Inc., 161 Ave. 
of the Americas, New York 13, N. Y. 

Kolker Chemical CaP, 600 Doremus 
Ave., Newark 5, 

Koller Craft Phestic Products, Inc., 
Fenton, Mo. 

Kopf, John Charles, 185 Clinton Ave., 
Brooklyn 5, N. Y. 

Koppers Co., Inc., Chemicals & Dye- 
on Div., Koppers Bldg., Pittsburgh 

*Koppers Co., Inc., Plastics Div., Kop- 
pers Bldg., Pittsburgh 19, Pa. 

Koppers Co., Inc., Plastics Div., Du- 
rethene Plant. 7001 W. 60th a. 
Chicago 38, Til. 

Konpers Co., Inc., Tar Products Div., 

’ Koppers Bldg., Pittsburgh 19, Pa. 

Kordite Co., Macedon, N. Y. 

*Korris Products, Inc., 4400 Lawndale 
Ave., Lyons, Tl. 

*Krafelt Co., 237 Lancaster Ave., Dev- 
on, Pa. 

Kraiss] Co., The, 299 Williams Ave., 
Hackensack, N. J. 

Kraloy Plastic Pipe Co., Inc., 402 W. 
Central Ave., Santa Ana, Calif. 

Kramer, H. W., Co., Inc., 120-30 Ja- 
maica Ave., Richmond Hill 18, N. Y. 

Krauss-Maffei A.G., Munich-Allach, 
West Germany 

Kreidl Chemico Physical Co., The, 956 
Fifth Ave., New York 21, N. Y 

Kreier, Jr., George, Inc., 1524 Cam- 
bridge St., Philadelphia 30, Pa. 

* Krieger Color & Chemical Co., Inc., 
6531 Santa Monica Blvd., Holly- 
wood 38, Calif. 

Kroll Equipment Co., 
St., Chicago 6, Ill 
Krone, Martin, Associates, 60 E. 42nd 

St., New York 17, N. Y. 


620 W. Fulton 


Kuhlman Plastics Co., Inc., 3734 Gard- 
ner Ave., Kansas City 20, Mo, 
*Kuhn & Jacob Molding & Tool Co,, 
1200 Southard St., Trenton 8, N. 
Kunst, John, Co., The, 41 Murray St, 
New York 7, N. Y. 
*Kurz-Kasch, Inc., 1421 S. Broadway, 
Dayton 1, Ohio 
*Kusan, Inc., 3206 Belmont Blvd., Nash- 
ville, Tenn. 
Kwik-Mold Plastic Con, 185 Randolph 
St., Brooklyn 37, -Y. 


L 


L. M. Plastics Co., Inc., 306 North 
Park, Lake Mills 1, lowa 

L & P Tool Co., 2861 Sidney Ave., Cin- 
cinnati 25, Ohio 

Labelon Tape Co., Inc., 
Ave., Rochester 9, N. Y. 

*Lake Chemical Co., 3052 W. 

Ave., Chicago 12, il 

Lake Engineering Co., 
Hammond, Ind, 


Lake Erie Machinery ee P. O. Box 
68, Buffalo 17, N. 
140 Woodbury 


Lake Erie Plastics, 3 
St., Elyria, Ohio 
Lakeside Mfg., Inc., Plastics Div., 1977 
S. Allis St., Milwaukee 7, Wis. 
Lakeside Plastics Co., Inc., P. O. Box 
1007, Oshkosh, Wis. 
*Lamart Corp., 16 Richmond St., Clif- 
ton, N. J. 
Lamco, Inc., Lampasas, Texas 
Lamex, Inc., Norcross, Ga. 
Lamicell Engineering, 122 W. 10th, 
Baxter Springs, Kan. 
Laminair, Inc., 18530 S. Broadway, 
Gardena, Calif. 
Laminar Corp., 374 W. Putnam Ave,, 
Greenwich, Conn. 
Laminated Fiberglass Corp. of Amer- 
ica, 120 euteer, New York 5, 
N 


450 Atlantic 
Carroll 
"310 Gostlin St., 


ne 
Laminated Sheet Products Corp., 449 
Neponset St., Norwood, Mass. 
*Laminations, Inc., 1008 S. Irving Ave., 
Scranton, Pa. 
Lami-Plast Products Co., 4701 Wishart 
Blvd., Tampa 3, Fla. 
La Mode Plastic Co., Inc., 242 W. 38th 
St., New York 18, N. y. 
*Lanair Co., 236 W. North Ave., :Chi- 
cago 10, Ill. 
Lancaster Chemical Corp., Broad & 
13th Sts., Carlstadt, N. J. 
Landell, Harper, & Associates, 1717 
Sansom St., Philadelphia 3, Pa. 
cam Corp., The, 837 Buckingham 
Toledo 1, Ohio 
Laners Segal Color Co., 78 Delavan 
yn 


, Brooklyn 31, N. Y. 
a », J. H., & Co., i. 250 W. 57th 
New York 19, N. ¥. 


hin he Die Cutting Corp., 473 Presi- 
dent St., Brooklyn 15, N. Y. 

Lapcor Plastics, Inc., 2214 Franklin 
St., Manitowoc, Wis. 

Lapeer Mfg. Co., 1149 W. Baltimore 
Sr Detroit 2, Mich. 

Laramy Products Co., 
Hingham, Mass. 

LaRose, W. T., & Associates, Inc., 
Troy, N. Y. 

*Latrobe Steel Co., Latrobe, Pa. 

Laurel alo a Inc., 1501 Allen St. 
Asbury Park, N 

Laurie Foam Products, Inc., 1816 Bos- 
ton Rd., New York 60, N. Y. 


90 South St. 


Lavorazione Materie Plastiche, S.A.S., 
Nicomede Bianchi, 72, Torino, Italy 
Lawrence Adhesive & Chemical Co., 


Lawrence, 


Inc., 19 S. Canal St., 
Mass. 

















Lawrence Packaging Supply Co., 859 


Summer Ave., Newark 4, 
| Lawson Co., The, Div. of Miehle-Goss- 


Dexter, Inc., 2011 Hastings St., Chi- 
cago 8, Ill. 
: Lawson Printing Machine Co., 4453 
Olive, St. Louis 8, Mo. 
} *Lawter Chemicals, Inc., 3550 Touhy 


Ave., Chicago 45, IIl. 
Lawter Chemicals, Inc., Krumbhaar 
Resin Div., 24 Jacobus Ave., 
Kearny, N. J. 
*Lawton, C. A., Co., The, 233 N. Broad- 
way, De Pere 1, Wis. 
Lea Mfg. Co., The, 16 Cherry Ave., 
Waterbury 30, Conn. 
Leaf Plastics, Inc., 129-135 Woodworth 
Ave., Yonkers, N. Y. 
. Leathertone, Inc., 12 Medford St., Bos- 


ton 14, Mass. 
Lebec Chemical Corp., 14066 S. Gar- 
Paramount, Calif. 


field Ave., 

Lee Deane Products, Inc., 15511 S. 
Carmenita Rd., Santa Fe Springs, 
Calif. 

Lee Machinery Corp., 28 W. 23rd St., 
New York 10, N. Y. 

; Leedpak, Inc., 294 Fifth Ave., New 

York 1, N. Y. 

Leeds & Northrop Co., 4901 Stenton 
Ave., Philadelphia 44, Pa. 

Lee- Hy Plastics, Inc., 160 Ellicott St., 
Buffalo 3, N. Y. 

*xLehmann, J. M., Co., Inc., 
Thropp & Sons Div., 

Ave., Lyndhurst, N. }. 
Leiman Bros., Inc., 146-181 Christie 

St., Box 1339, Newark 1, N. J. 
*Lembo Machine Works, Inc., 248 E. 
2618 Thorn- 


17th St., Paterson 4, N. J 
Lemmon & Sncap Co., 
i wood, Grand Rapids 9, Mich. 
Lempco Industrial, Inc., 5490 Dun- 


Wm. R. 
550 New York 


ham Rd., Bedford, Ohio 
' Lenco, Inc., 350 W. Adams St., Jack- 
son, Mo. 


Leominster Tool Co., Inc., 272 Whit- 

ney St., Leominster, Mass. 

/ Leon Chemical Industries, Inc., 2841 
E. Eleven Mile Rd., Warren, _— 

Leon Machine & Engineering Co., 
Whittaker St., Riverside, N. J. 

Leslie Co., 214 Leslie Bldg., Lynd- 
hurst, N. J. 

*kLester Engineering Co., 2711 Church 
Ave., Cleveland 13, Ohio 

Lever Mfz. Co., ee 120 W. 3lst St., 
New York 1, N. Y. 

Levey, Harold : Laboratories, 8127- 
33 Oleander St., New Orleans 18, 
La. 

Levin, Monte L., 501 Madison Ave., 
New York 22, N. Y. 

Lewis, G. B., Co., 3426 Montgomery 
St., Watertown, Wis. 

Lewis, J. P., Co., The, Plastic Prod- 
ucts Div., Beaver Falls, N. Y. 

*Lewis Welding & Engineering Corp., 
100 Northfield Rd., Bedford, Ohio 

Lewis-Shepard Products, Inc., 125 Wal- 
nut St., Watertown 72, Mass. 

Libbert Plastics, Inc., 5331 White 
Settlement Rd., Fort Worth 14, Texas 

Libbey Plastics, Inc., Sub. of Owens- 
Illinois Glass Co., Box 548, Lake 
City, Pa. 

Liberty Cutting * fa 
St., New York, 

Liberty Engineering 4 Mfg. Co., 1417 
W. Ormsby Ave., Louisville 10, Ky. 

Liberty, 500 Kappock St., New 
York, 

* Liberty italia Co., Inc., 275 Fourth 
Ave., Paterson 4, N. J. 

Liberty Plastics Co., 

Woodstown, N. J. 
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50 Grant St., 


*Liberty Tool & Machine Co., 18 S. 


20th St., Irvington 11, N. J. 
ey Elek, 128 W. 23rd St., New 
Yor Y 


Life Rh a 677 Lexington Ave., 
Brooklyn 21, N. Y. 

Lignum Chemical Works, The, 37-10 
Review Ave., Long Island City 1, 


Lincoln Engineering Co., 4010 Good- 

fellow, St. Louis 20, Mo. 
*Lincoln Molded Plastics, Inc., Clinton 

& Corwin, Circleville, Ohio 

Lind Plastic Products, Inc., 6900 N. 
Central Park Ave., Chicago 45, Ill. 

Linder, D., Plastics, Inc., 1825 Rasp- 
berry St., Erie, Pa. 

Lindsay, John, 2475 W. 26th Ave., 
Denver 11, Colo, 

Linehan & Co., 2062 Irving Blvd., 
Dallas 7, Texas 

Lippincott & Mace, ne 430 Park 
Ave., New York 22, 

Liquid Nitrogen hituses Corp., 451 
Booth a Newt Pa. 

*Litzler, Co., Inc., 235 Brook- 

park nd, ‘cael 9, Ohio 

Livingstone Coating Corp., 709 W. 
Third St., Charlotte 8, N. C. 

Lodge & Shipley Co., The, 3055 Cole- 


rain Ave., Cincinnati 25, Ohio 
Loeser, E. W.., ee 1356 Genesee St., 
Buffalo 11, ya 


*Logan Hydreulics Inc., 4901 W. Law- 
rence Ave., Chicago. 30, Til. 
Logemann Bros. Co., 3118 W. Bur- 


leigh St., Milwaukee 45, Wis. 
*Logo Div., Bee Chemical Co., 2700 E. 
170th St., Lansing, Ill. 


Lombard Corp., Empire Bldg., Youngs- 

town 3, Ohio 
*Lombard Governor Corp., Main St., 
Ashland, Mass. 

Lone Star Boat Co., 1930 E. Main St., 
Grand Prairie, Texas 

Lone Star Plastics Co., Inc., 124 Rob- 
erts Cutoff Rd., Fort Worth, Texas 

Long & Co., Inc., 4135 Hayward Ave., 
Baltimore. 15, Md. 

Long, Thomas Inc., 215 Stonehinge 
Lane, Carle lace, New York 

Loomis Engineering & Mfg. Co., #22, 
Route 46, Caldwell, N. 4, 

Loranger Mfg. Corp., 12-38 Clark St., 
Warren, Pa. 

Lord Chemical Corp., Sub. of Wheela- 
brator Corp., S. Queen St. 
York, Pa. 

*Lor-El Co., 252 Paterson Plank Rd., 

Jersey City 7, N. J. 

Lorraine Plastic Industries, Route 33, 

Robbinsville, N. J. 

Lowe Paper Co., River St., Ridgefield, 

N 


*Lucidol Div., Wallace & Tiernan, Inc., 

1740 Military Rd., Buffalo 5, N. Y. 

Ludascher, William C., 1110 Beverly 
Rd., Eddington, Pa. 


Ludlow Plastics, Rosemary St., Need- 
ham Heights 94, Mass. 

Lukens Laboratories, Inc., 227 Calli- 
fornia St., Newton, Mass. 

Lumar Optical Mfg. Co., Inc., 133 S. 


Terrace Ave., Mt. Vernon, N. Y. 


Lumelite Gon. Railroad Ave., Pawi- 
ing, N. Y 
Lunn Lasibesten Inc., Oakwood Rd. 


& W. llth St., Huntington Sta., 

N. Y. 

*Lupoline Automatic Polishing Equip- 
ment Co 4510 Bullard Ave., 
Bronx 70, N. Y. 

Lusteroid Container Co., Inc., 
Parker Ave., Maplewood, N. J 

Lustra-Cite Industries, Inc., 331 Kent 
Ave., Brooklyn 11, N. Y 

Lus-Trus Corp., 884 Railroad St., Ypsi- 
lanti, Mich. 


10 W. 


Luxor Plastics N.V., Prinsengracht 201- 
209, Amsterdam-C, Netherlands 
Luzerne Rubber Co., Muirhead Ave., 
Trenton 7, N, J. 
*xLydon Bros., Inc., 85 Zabriskie St., 
Hackensack, N. J. 
*xLynch Corp., Plastic Machinery Div. 
(Formerly Robbins Plastic Machinery 
Corp.) 1430 Mishawaka St., Elkhart, 


M 


*M-H Standard Corp., any Communipaw 
Ave., Jersey City 4, N N. J. 

*M & N° Modern Hydraulic Press Co., 
i, State Highway #3, Clifton. 


M.C.L Plastics Corp., i eee 
town Rd., Lakewood, et 
a Corp., Box 950-T, ewburgh, 


MacDonald Mfg. Co., 550 Green St., 
New Baltimore, Mich. 
Machine Factory & Foundry Ltd., Net- 
stal, Netstal, Switzerla 
*Machinery Products CD, , ee N. 
Major Ave., Chicago 39 
Mack, John, & Son folded Products, 
Inc., 6227 N. Broadway, Chicago 40, 


Mack Molding Co., Inc., 100 Main St., 


Wayne, N. J. 
Macmillan Hydraulic Engineering 
ora 7355 N. Lawndale Ave., Sko- 
ie 


Macromol Corp., The, Box 165, Mata- 


*Madan Mladic, Inc., 370 North Ave., 
Cranford, N. J. 
Magnetic Engineering & Mfg. Co., 851 
Van Houten Ave., Clifton, N. J. 
Magnolia Plastics, ‘inc, 5547 Peach- 
tree Industrial Blvd., Chamblee, Ga. 
*Mahl Sales Cor.» 3401 Third Ave., 
Bronx 56, N.Y. 
Maimin, H.. Co., A 575 Eighth Ave.. 
New York 1 18, m 
Main, Robert A. a eee inc. Main 
and Plaston fa. Wyckoff, N 
Maine Moldin ng Products, 400 Atlantic 
Ave., Boothbay Harbor, Me. 
Maiestic Creations, Inc., 37-03 Wood- 
side Ave., Woodside 77, N. Y. 
Majestic Molded Products, Inc., 845 E. 
138th St., New York 54, N. Y. 
Majestic Molding Co., 805 W. River 
Rd., Elyria, Ohio 
, 4400 N. Harlem 


Malco Plastics, Inc., 
Baltimore 15, Md. 

Mallinckrodt Chemical Works, 2nd & 
Mallinckrodt Sts., St. Louis 7, Mo. 

Manchester Molding Co., Manchester 
Depot, Manchester, Vt. 

Manco Products, Inc., 2401 Schaefer 
Rd., Melvindale, Mich. 

Manhattan Adhesives Corp., 425 
Greenpoint Ave., Brooklyn 22, N. Y. 

Masri Paper Box Co., 726 S. Front 

, Mankato, Minn. 
RPhomaPowerss 5°: Plastic Products 
0., Inc., 900 Line St., Easton, Pa. 

Manning & Lewis Engineering Co., 
28-42 Ogden St., Newark 4, N. J. 

Manton-Gaulin Mfg. Co., Inc., 44 Gar- 
den St., Everett 49, Mass. 

Manufacturers Engineering & Equip- 
ment ey Dae Rd. & Sunset Lane, 
Hatboro, 

Many, J., He re 153 Lafayette St., 
New York 13, N. Y. 

Maplewood Companies, P. O. Box 113, 
24 Blackstone Dr., Livingston, N. J. 
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*Mapre, S.A., Diekirch, Grand Duchy of 


Luxembourg 
Marbek, Inc., 1200 Manhattan Ave., 
Brooklyn 22 22, N. Y 


*Marblette Corp., The, 37- —30th St., 


Long Island mane Soy 2. 
*Marbon Div., Borg-Warner 
— . P. O. Box 68, Washington, 


Va. 
mo, Ruth Jerome Co., 141 W. 
Jackson Blvd., Chicago 4, tl. 
tics Co., Sub. of 


Marion General Plas 
General Plastics Corp., 2398 Cali- 
fornia Ave., Long Beach 6, Calif. 

Markal Co., 3052 W. Carroll Ave., 
Chicago 12, Ill. 

Markel, . Frank, & Sons, School Lane, 
Norristown, Pa. 

a Ty Machine S 0., 

Keene 20, N 

Mz tee Plastic eg 2250 E. 1llth 
St., Los Angeles 59, Calif. 

Marmyte Co., 500 McKinley Ave., 
Mundelein, Tl. 

Marplex Co., 348 Washington St., El 
Segundo 6, Calif. 

*® Marshall rh Williams Gm. 46 Baker 
St., Providence 5, R. 

Martin, Fair, Boxes, Sa Concord, 


Martindell Molding Co., N. Olden at 
6th St., P. O. Box 228, Trenton 2, 


150 Congress 


N, J. 
*Marvel Engineering Co., 7227-N. Ham- 
lin Ave., Chicago 45, Ill. 

Masland Duraleather Co., Amber & 
Willard Sts., Philadelphia 34, Pa. 
Meseuite Corp., lll W. Washington 

—- 3, Il. 
aentiy App iance C orp., 1745 Flett 


Ave., Racine, Wis. 
Master Molded Products Co , 8109 
N. Lawndale Ave., Skokie, Ill. 
Master Unit Die Products, Inc., Green- 
ville, Mich. 
Masterglas Div., Gisholt Machine Co., 
1245 E. Washington Ave., Madison 
10, Wis. 
Mastro Plastics Corp., ne Webster 
Ave., New York 67, N. 
Mateer, G. Diehl, Co., 716 W. Lin- 
coln Highway, Wayne, Pa. 
* Matthews, Jas. H., & Co., 3829 Forbes 
Ave., Pittsburgh 13, Pa. 
*Mayer Refrigerating Engineers, Inc., 
oo? Turnpike, Lincoln Park, 


Mayfair Molded Products, 3700 N. 
Rose St., Schiller Park, Il. 
*Mayflower Electronic Devices, Inc., 20 
Industrial Ave., Little Ferry, N. j. 


Maynard Plastics Co., Inc., 49 Congress’ 


St., Salem, Mass. 
*Mayon Plastics, 415—17th Ave., N., 

Hopkins, Minn. 

Mazzucchelli Celluloide, S.p.A., Cas- 

tiglione Olona (Varese), Italv 

Mek leer Mfg. Corp., 101 S. Waterman 
Ave., Detroit 17, Mich. 

McClarin Plastics, P. O. Box 168, Han- 


over, Pa. 


McCloskey Varnish Co., 7600 State 
Rd., Philadelphia 36, Pa. 
McCormick Rubber Co., 62 Bergen 


Turnpike, Ridgefield Park, N. J. 
McCutcheon, George H., 725 N. West- 
ern Ave., Los Angeles 29, Calif. 
McGean Chemical Co., The, 1040 Mid- 

land Bldg., Cleveland 15, Ohio 


*McKesson & Robbins, Inc., Chemical 
eet a E. 44th St., New York 
17, 4 


McLeane, H. E., & Sons, 4112-18 Clay- 
ton Ave., St. Louis 10, Mo. 

McMillan Industrial Corp., Brownville 
Ave., Ipswich, Mass. 


% Indicates Advertiser 
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Mead Specialties Co., Inc., 4114 N. 
Knox Ave., Chicago 41, !ll. 

*Mearl Corp., ‘The, 41 E. 42nd St., New 
York 17, N. 

Mears- Karle Ofeidt, Inc., P. O. Box 

223, Bridgeport, Pa. 

Mechanical Engraving Co., Inc., 10 

Van i; ene t Ave., E., "New York 


Mechtronics Co., 423 N. Coulter St., 
Philadelphia, Pa. 
Mehl Mfg. Co., 2057 Reading Rd., Cin- 
cinnati 2, Ohio 
Meiki Co. Ltd., 1, 2-chome, Shioiricho, 
Mizuhoku, Nagoya, Japan 
Melamine Plastics, Inc., 510-24 W. 
4th St., Winona, Minn. 
Melin Tool Co., Inc., 3370 W. 140th 
St., Cleveland 11, Ohio 
Melt Extractor Mfg. Corp., 3040 Web- 
ster Ave., New York 67, N. Y. 
*Merchandise Presentation, Inc., 2191 
Third Ave., New York . a 
Merck Marine Magnesium Div., Merck 
. Co., Inc., Lincoln Ave., Rahway, 
Y. J. 
Mercury Heat Sealing Equipment Co., 
2601-21 N. Sona St., Philadelphia 
, Pa. 
Mercury Industries, Inc., 365 Broad- 
way, Hillsdale, N. J. 
Mercury Molding Machinery, Inc., 972 
Nepperhan Ave., Yonkers, N. 
—s Plastics Corp., 7 Springfield 
hicopee, Mass. 
Mereen ap Machine Co., 4401 N. 
Lyndale Ave., Minneapolis 12, Minn. 
Meriden Molded Plastics, Inc., 25 Me- 
chanic St., Meriden, Conn. 
Merit Products, Inc., 3691 Lenawee 
Ave., Los Angeles 16, Calif. 
Merix Chemical Co., 2234 E. 75th St., 
Chicago 49, Ill. 
*Mesa Plastics Co., 12270 Nebraska 
Ave., Los Angeles 25, Calif. 
Metachem Resins Corp., Mereco Prod- 
ucts Div., -. Wellington Ave., 


Cranston 10, R 
*Metal & Thermit Corp., Woodbridge 
43- 24-21st St., 


Ave., Rahway, N 

Metalizers, Inc., 
Island City 1, N. Y. 

7m aay ‘Corp., 27-10—44th 

Long Island City 1, N. Y. 

cet Be Forming Co., Inc., 68 Jay 
St., Brooklyn 1, N. Y. 

Metals Disintegrating Co., Div. of 
American-Marietta Co., P. O. Box 


290, Elizabeth B, N. J. 
os * ae ea 560 White St., 


Long 


Orange, 


N. J. 

Metalwash Machinery Corp., 901 North 
Ave., Elizabeth, N. 

Metaplast +" Inc., 34-51—56th St., 
Woodside 7 | 

Manteca Mlastics Corp., 865 Grand 

St., Brooklyn 11, N. Y. 

Mevercord Co., The, 5323 W. Lake St., 
Chicago 44, Ill. 

Meyers, W. F., Co., Inc., 
Bedford, Ind. 

Miag NorthAmerica, Inc., 1616 S. 8th 
St., Minneapolis 4, Minn. 

Mica Corp., The, 4031 Elenda St., Cul- 
ver City, Calif. 

Mica Insulator, Div. of Minnesota 
Mining & Mfg. Co., 797 Broadway, 
Schenectady 1, N. Y. 

Michigan Chemical Corp., 500 Bank- 
son St., St. Louis, Mich. 

*Michigan Chrome & Chemical Co., 
8615 Grinnell Ave., Detroit 13, Mich. 

Michigan Fiberglass Co., 88th Ave. & 
Chicago Dr., Zeeland, Mich. 

Michigan Oven Co., 415 Brainard St., 
Detroit 1, Mich. 

*Michigan Plastic Products, Inc., Rob- 
bins Rd., Grand Haven, Mich. 


1017—14th, 


*Mico Instrument Co., 80 Trowbridge 
St., Cambridge 38, Mass. 

Microcell, Ltd., 9, Kingsway, London, 
W.C.2, England 

Micron Chemical Products as 740 
Court St., Brooklyn 31, N. 

Micron Plastics Corp., 640 Dean St., 
Brooklyn 38, N. Y. 
Micron Specialties Co., 4551 W. Di- 

versey Ave., Chicago 39, IIL. 

Midland Adhesive & Chemical Corp., 
2600 Goodrich St., Ferndale 
Mich. 

Midland Coatings, Inc., 315 First Ave., 
N.E., Minneapolis 13, Minn. 

Midland Container Corp., 827 Koeln 
Ave., St. Louis 11, Mo. 

*Midland Die & Engraving Co., 502 
Factory Rd., Addison, Ill. 

Midland Plastics, Inc., 221 N. Water 
St., Milwaukee 2, Wis. 

Midwest Decalcomania Co., 124 W. 
Polk St., Chicago 5, Ill. 

Midwest Plastic Products Co., 1801 
Chicago Rd., Chicago Heights, Ill. 
Midwest Pressure Casting Co., 1350 

W. Cermak Rd., Chicago 8, Ill. 

Midwest Rubber Reclaiming Co., P. O, 
Box 744, East St. Louis, Ill. 

Midwestern Industries Corp., 5315 St. 
Joe Rd., Fort Wayne, Ind. 

Miehle Co., The, Div. of Miehle-Goss- 
ae, Inc., 2011 Hastings St., Chi- 
cago 8, Ill. 

Milburn i 3246 E. Woodbridge Ave., 
Detroit, Mich. 


Miles Chemical Co., Div. of Miles 
Laboratories, Inc., 193 Arlington 
Ave., Clifton, N. J. 

*Miller Fluid Power Div., Flick-Reedy 


a 7NO15 York Rd., Bensenville, 


ve Frank, & Sons, 2250 W. 58th 
‘Chicago 36, Ill. 
wise, Franklin P., & Son, Inc., 36 
Meadow St., E. Orange 16, N. J. 
Miller Van Winkle Co., 155 Sherman 
Ave., Paterson 2, N. ]. 
Milmar Plastics, Inc., Route 5, Hagers- 
town, Md. 
Milwaukee Plastics, Inc., 4044 N. 3lst 
Milwaukee 16, Wis. 
ak Sales Corp., P. O. Box hs 
231 Mineola Blvd., Mineola, N. 
Minerals & Chemicals Corp. of pee 
ica, 59 Essex Turnpike, Menlo Park, 


5. 

Minneapolis-Honeywell Regulator Co., 
2753 Fourth Ave., S., Minneapolis 8. 
Minn. 

Minneapolis Plastic Molders, Inc., 5742 
Nicollet Ave., Minneapolis 19, Minn. 

Minnesota Mining & Mfg. Co., Adhe- 
sive, Coating & Sealer Div., 900 
Bush Ave., St. Paul 6, Minn. 

Minnesota Mining & Mfg. Co., Chemi- 

cal Div., 900 Bush Ave., St. Paul 6, 
Minn. 

Minnesota Siaine & Mfg. Co., Irving- 
ton Div., 900 Bush Ave., St. Paul 6, 
Minn. 

Minnesota Mining & Mfg. Co., Rein- 
forced Plastics Div., 900 Bush Ave., 
St. Paul 6, Minn. 

*Minnesota Plastics Corp., 45 E. Mary- 
land Ave., St. Paul 17, Minn. 

Minnich Machine Works, 61 E. Third 
St., Waynesboro, Pa. 

Miracle Adhesives Corp., 250 Pettit 
Ave., Bellmore, N. Y. 

Mira Plastics Co., Inc., 
Ave., Paterson 3, N. J 


Macey Co:, 4559 Elston, Chicago 30, 
Til. 


50-54 Illinois 


Miskella Infra-Red Co., The, E. 73rd 
Cleveland 4, Ohio 


Parkdale St., 


Grand Ave., 


Mitchell Plastics, Inc., 
Owosso, Mich. 








Mitchell Plastics, — 
St., Pittsburgh 12, Pa. 

Mitchell Rand Mfg. a 51 Murray 
St., New York 7, N. Y. 

*#Mitchell Specialty Div., Novo Indus- 
trial Corp., Edmund & Shelmire Sts., 
Philadelphia 36, Pa. 

Mitts & Merrill, 1016 S. Water St., 
Saginaw, Mich. 

Mixing Equipment Co., Inc., 
Read Blvd., Roche ster ” 

*xMobay Chemical Co. Pe: *nn-Lincoln 
Parkway W., Pittsburgh 5, Pa. 

Mobil Oil Co., A Div. of Socony Mo- 
bil Oil Co., _ 150 E. 42nd St., 
New York 17, Y. 

Modern Designers, 5 4330 E. 10th Court, 
Hialeah, Fla. 

Modern Engraving & Machine Co., 
1413 Chestnut Ave., Hillside 5, N. J. 

Modern Molders, Inc., N. 8th St., Ken- 
ilworth, N. J. 

*Modern Plastic Machinery Corp., 64 
Lakeview Ave., Clifton, N. J. 

Modern Plastics, "4000 NW. 29th St., 
Miami 42, Fla. 

Modern Plastics Corp., 489 Shore Dr., 
Benton Harbor, Mich. 

Modern Plastics & Glass Co., 678 
Howard Ave., Bridgeport 5, Conn. 

Modern Tool & Die Co., Inc., 11 
Spruce St., Leominster, Mass. 

iglass Fibers, Inc., A Sub. of Reich- 
hold Chemicals, Inc., P. O. Box 86, 
Bremen, Ohio 

Modular Molding Corp., Route 130, 
Burlington, N. J. 

Moisture Register Co., 1510 W. Chest- 
nut St., Alhambra, Calif. 

Mojave Die & Engraving, 5729 S. 
Hoover, Los Angeles 37, Calif. 

Mol Rez Div., American Petrochemical 
Co., 3134 California St., N.E., Min- 
neapolis 18, Minn. 

*Mold Duplicating a, 750 Fairfield 
Ave., Kenilworth, N. J. 

Mold Polishing Service, 42 Hamburg 
Turnpike, Riverdale, N. J. 

Moldcraft, Inc., 1505 W. 41st St., Balti- 
more 11, Md. 

Moldcraft Products, Inc., 
St., Baltimore 11, Md. 

Molded Fiber Glass Body Co., 4601 
Benefit Ave., Ashtabula, Ohio 

Molded Fiber Glass Co., 4401 Benefit 
Ave., Ashtabula, Ohio 

Molded Fiber Glass Sheet Co., 4301 
Benefit Ave., Ashtabula; Ohio 


2601 Stayton 


, 210 Mt. 
'Y 


1505 W. 41st 


Molded Fiber Glass Tray Co., P. O 
Box 128, Linesville, Pa. 
Molded Industrial Plastics, Inc., 131-37 


Sanford Ave., Flushing 55, N. Y. 

Molded Insulation Co., 335 E. Price 
St., Philadelphia 44, Pa. 

Molded Products Inc., 11161 Missouri 
St., Los Angeles. Calif. 

Moldex Co., 480 Riverdale Ave., P. O. 
Box 51, Yonkers, N. Y. 
Molding Corp. of America, Inc., 58 
Weybosset St., Providence 3, R. I. 
Mold-Rite Plastics, Inc.; 502 N. First 
St., Cambridge, Ohio 

Molex Products Co., 9515 Southview 
Ave., Brookfield, Ill. 

Monaplastics, Inc., Route #7, George- 
town, Conn. 
Monite Waterproof Glue Co., 
2, Minneapolis 11, Minn. 
Monkley Corp., 42 Lagrange St., 
cester 8, Mass. 

Monmouth Fiberglass Industries, Mon- 
mouth, Maine 

Monmouth Plastics, 814 Asbury Ave., 
Asbury Park, N. J. 

*Mono-Sol ride 407 
Line, Gary, Ind. 


1628 N. 


Wor- 


County Road 





*® Indicates Advertiser 





Monroe Sander Cor The, 10-18— 
46th Ave., Long ‘ide City . NT, 

Monrovia Plastic Co., Inc., 904 S. Alta 
Vista, Monrovia, Calif. 

Monsanto Chemical Co., anic 
Chemicals Div., 800 N. > berg 
Blvd., St. Louis 66, Mo. 

*Monsanto Chemical Co., Plastics Div., 
Springfield, Mass. 

*Montecatini Soc. Gen., Milano, Italy 
(U. S. Rep.: Chemore ve 2 Broad- 
way, New York, N. Y.) 

Moore, Kenneth J., & Co., 1778 Estes 
Ave., Chicago 26, Ml. 

Moore Mfg. Inc., '598 Portrero Ave., 
San Francisco 10, Calif. 

Moore Plastics, 330 Melrose Pl., San 
Antonio 12, Texas 
Moore, Samuel, & Co., Dekoron Prod- 
ucts Div., Main & Orchard Sts., 

Mantua, Ohio 

Moore-Milford Corp., 8034 N. Central 
Park Ave., Skokie, Ill. 

*Morart Gravure Corp., 7 Bridge St., 
Holyoke, Mass. 

so \ “enna Marble Co., Sylacauga, 
Ala. 

-— % Plastics, 116—16th Ave., Nash- 
ville Tenn. 

* Morningstar Corp., The, 205 Broadway, 
Cambridge 39 Mass. 

Morningstar-Paisley, Inc., 630 W. 5lst 
St., New York 19, N. Y. 

Morse Mfg. Co., Inc., 727 W. Manlius 
St., E. Syracuse, N. Y. 

* Mosinee Paper Mills Co., Mosinee, Wis. 

*Moslo Mé tn ethane Co., 2443 Prospect 
Ave., Cleveland 15, ‘Ohio 

Motch & Me srryweather Machinery Co., 
The, 1258 E. 222nd St., Cleveland 
17, Ohio 

Motson, J. Frank, Co., 1717 Bethlehem 
Pike, Flourtown, Pa. 

Mount Hope Machinery Co., 15 Fifth 
St., Taunton, Mass. 

Mount Vernon Mills, Inc., 201 E. Balti- 
more St., Baltimore 2 , Md. 

*Muehlstein, H., & Co., "Inc., 521 Fifth 
Ave., New York 17, N.Y. 

Mueller, Ernest, 125 N. Detroit St., 
Los Angeles 36, Calif. 

Mulder & Zoon, N.V., 76 Wibantstraat, 
P. O. Box 4011, Amsterdam, Holland 

Multicraft, Inc., 4100 Warren Ave., 
Hillside, Il. 

Multiplastics, 415 S. Cherry St., Wall- 
ingford, Conn. 

Multiplastics, 330 Factory Rd., Addi- 
son, Ill. 

Multi-Stretched Films, Inc., 30 N. La 
Salle St., Chicago 2, Ill. 

Mundane Co., The, Verplanck, N. Y. 

Munray Products Div., The Fanner 
Mfg. Co., 12400 Crossburn Ave., 
Cleveland 35, Ohio 

Munson Mill Machinery Co., 210 Sew- 
ard Ave., Utica 1, N. Y. 

Murdoch Engineering, 718 First Ave., 
San Leandro, Calif. 

— Co., E. Joppa Rd., Towson 4, 
M 


*Mycalex Corp. of om 125 Clifton 
Blvd., Clifton, , 


*NRC Equipment Corp., Sub. of Na- 
tional Research Corp., 160 Charle- 
mont St., Newton 61, Mass. 

Naftone, Inc., 425 Park Ave., New York 
22, N. Y. 


Naken, William, 1107 Burnside Ave., 
Los Angeles 19, Calif, 

Nalco Chemical Co., 6229 W. 66th 
Place, Chicago 38, Ill. 

Nalge Co., Inc., The, 75 Panorama 
Creek Dr., Rochester 2, N. Y. 


Nalle Plastics, Inc., 108-12 W. 2nd St., 
Austin 1, Texas 

Napco Plastics, Inc., 500 Glenwood 
Ave., Napoleon, Ohio 

Nash Engineering Co., The, Wilson 
Rd., S. Norwalk, Conn. 

*Nash, . M., Co., Inc., 123 Jackson 

shkosh, Wis. 
Nash Corp., 44 Franklin St., Nashua, 
H. 


National Automatic Tool Co., Inc., S. 
7th & N Sts., Richmond, Ind. 
National Casein Co., 601 W. 80th St., 
Chicago 20, Ill. 
*National Engineering Co., 549 W. 
Washington Blvd., Chicago, Ill. 
National Fabricating Co,, 129-01 N. 
aaa Ave., S. Ozone Park 20, 


National Gypsum es 325 Delaware 
Ave., Buffal lo 2, 

National Lacquer & Pole Co., 7415 S. 
Green St., Chicago 21, Ill. 

Neseee. Lead ae lll Broadway, New 

ork 6, 
* National Lock, Co., 1902 Seventh St., 
Rockford, 

National Pastis Corp., 369 De Kalb 
Ave., Brooklyn 5, N. 'Y. 

National Plastic Films, Inc., 1541 S. 
Walnut, Ottawa, Kan. 

National Plastic Products Co., The, 

enton, Md 

National Plasticrafters, Inc., Sub. of 
National Lock Co., 1822 Martin Ave., 
Sheboygan, Wis. 

National Plastics, Inc., 2326-30 McCalla 
Ave., Knoxville 1, Tenn. 

National Plastics, Ltd., (British Mould- 
ed Plastics, Ltd.), Walthamstow Ave., 
London E.4, England 

*National Polychemicals, Inc., Eames 
St., Wilmington, Mass. 

*National Rubber Machinery Co., 47 W. 
Exchange St., Akron 8, Ohio 

National Starch and Chemical Corp., 
750 Third Ave., New York 17, N. Y. 

*National Tool & Mfg. Co., 100 N. 12th 
St., Kenilworth, N. J. 

National Vacuum Platers, Inc., 2635 E. 
Hagert St., Philadelphia 25, Pa. 
*National Vulcanized Fibre Co., Mary- 
land Ave. & Beech St., ‘Vilmington 

99, Del. 
Natvar Corp., 211 


Randolph Ave., 
Woodbridge, N. J 


* Naugatuck Chemical, Div. of U. S. 
Rubber Co., Elm St., Naugatuck, 
Conn. 


*Negri Bossi & C., Via Bazzini, 24, 
Milan, Italy 
Neville Chetiont oe. Neville Island, 
Pittsburgh 25, 
*New England Butt Co., 304 Pearl St., 
Providence, R. 
New England Die’ Co., Inc., 64 Floral 
St., Taunton, Mass. 
New England Engineering & Mfg. Co., 
152 Chandler St., Worcester, Mass. 
New England Lees, Inc., Coun- 
ty Rd., Ipswich, M 
New England Lassioanes Co., Inc,, 481 
Canal St., Stamford, Conn. 
New England Lime Co., Adams, Mass. 
New England Tank & Tower Co., 99 
Tileston St., Everett 49, Mass. 
New England Tape Co., 30 Tower St., 
Hudson, Mass. 
*New Hermes Engraving Machine Corp., 
154 W. 14th St., New York 11, N. Y. 
New Jersey Machine ow, 16th & 
Willow Sts., Hoboken 1, N. J. 
New Jersey Thermex Co., Inc., 531 
Bergen St., Harrison, N. J. 
New Jersey Zinc ca, = 160 Front 
St., New York 38, 


New Plastic Corp., boty N. Sycamore 
Ave., Los Angeles 38, Calif. 
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*Newark Die Co., 24 Scott St., Newark 


2, N. & 
Newark gp rome. & Coming Co., 
20 Scott St., Newar 
Newark Wire Cloth Co., 
Ave., Newark, N. J. 
‘oe Industries, Inc., Newbury, 


Niet Verona 


hio 

Newport Industries Co., Div. of Hey- 
den Newport Chemical Corp., 342 
Madison Ave., New York 17, N. Y. 

Newport Plastics Corp., Derby Rd., 
Newport, Vt. 

Newton Tool & Mfg. Co., Inc., 
Ave. & Glassboro Rd., 
N. 


Linden 
Wenonah, 


J. 
Niagara Blower Co., 405 Lexington 
Ave., New York 17, N. 
Niagara Machine & Tool W orks, 637- 
697 Northland Ave., Buffalo ll, New 


York 
Niagara Plastics Co., R.D. #3, Edin- 
boro Rd., Erie, Pa. 
*Nichimen Co., Inc., 39 Broadway, New 
York, N. Y. 
Nichols Products Co., Inc., 325 W. 


Main St., Moorestown, N. z. 

Nikolas, G. L$ & Co., Inc., 2808 Wash- 
ington St., Bellwood, Ill. 

Niles Corp., 50941 U. $. #31, South 
Bend 17, Ind. 

* Nixon- Baldwin Chemicals, Inc., Nixon, 

N. J. 

Nopco Chemical Co., 60 Park PI., 
Newark, N. J 


*No Chemical Co., Plastics Div., 175 

CChuyler Ave., N. Arlington, N. J. 

Norca Machinery Corp., 350 Fifth Ave., 
New York, N. Y. 

Norco Plastic, Inc., 3888 N. Fratney 
St., Milwaukee 12, Wis. 

Norman Plastics, Inc., 106 E. 19th St., 
New York 3, N. Y. 

North American Asbestos Corp., 141 
W. Jackson Blvd., Chicago 4, ill. 
North American Products Corp., 707 
Bartley St., Box 291, Jasper, Ind. 
North Star Industries, inc., 2418 Uni- 
versity Ave., S.E., Minneapolis, 
Minn. 
Northeastern Plastics, Inc., 215 A St., 

Boston 10, Mass. 
Northern Industrial Chemical Co., 7 
Elkins St., S. Boston 27, Mass. 
Northern Plastics Corp., 2nd & Market 
St., La Crosse, Wis. 
Northland Plastics, Inc., 
St., Sheboygan, Wis. 
*Northwest Plastics, Inc., 
Ave., St. Paul 7, Minn. 


Northwest Plastics Industries, Inc., 
1220 E. Cherry St., Seattle 22, Wash. 
Northwest Plastics of Carolina, Sub. of 


1420 S. 16th 


65 E. Plato 


Northwest Plastics, Inc., Gastonia, 
N. C. : 

Norton Co., 1 New Bond St., Worces- 
ter 6, Mass. 


Norton Laboratories, Inc., Subsidiary of 
Auburn Plastics, Inc., Lockport, N. Y. 
Nosco Plastics, Inc., 1701 Gaskell Ave., 
Box 269, Erie, Pa. 
Novelty Bias Binding Co., 
Ave., Chelsea, Mass. 
Novo Div., Novo Industrial Corp., 
_ S. Cottage Grove, Chicago 28, 


181 Spencer 


*Novo Industrial Co 
ialty Div., Edmun 
Phi adelphia 36, Pa. 

Nu-Dell Plastics corp. 2250 N. Pulaski 
Rd., Chicago 39, I 

By mag Inc., 1515 Bonner 
Ave., Ferndale 20, Mich. 

Numa ing wy 4 E. 52nd St., 
New York 22, N. Y. 
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*Nuodex Products Co., 





Div. of Heyden 


ak Chemical’ Corp., Box 242, 
Elizabeth, N. J. 
Nu-Process Plastics, Inc., 55 W. 13th 


St., New York 11, N. Y. 

Nureco, Inc., 1100 Pontiac Ave., Crans- 
ton 10, R. I. 

Nutmeg Chrome Corp., 111 Vanderbilt 
Ave., W. Hartford 10, Conn. 

Nylon Molding Corp., 143 South Ave., 
Garwood, N. J. 

Nyloncraft, Inc., 218 McKinley High- 
way W., Mishawaka, Ind. 


*Nypel Corp., Ford Bridge, W. Consho- 


hocken, Pa. 


oO 


Oak Engineering Co., Inc., 110 Mon- 
mouth St., Gloucester City, N. J. 
Oakes, E. T., Corp., The, 26 Commack 
Rd., Islip, N. Y. 
Oakite Products, Inc., 46D Rector St., 
New York 6 : 2 

Oakley Die & MMi. Co., Inc., The, 
4426 Brazee St., ‘incinnati 9, Ohio 

O'Connell, D. Cc. Associates, 70 E. 
45th St., New York 17, N. Y. 

O’Day Mig. Corp., 168 Stevens St., 
Fall River, Mass. 

*Oerlikon Machine Tool Works, Buehrle 
& Co., Welding Electrode Div., 230 
Birchstrasse, Zurich-Oerlikon, Swit- 
zerland 

Ohio Adhesives Corp., Maple Ave. 
Ext., New Philadelphia, Ohio 

Ohio Knife Co., The, Dreman Ave. & 
B & O RR., Cincinnati 23, Ohio 

Ohio Lime Co., Woodville, Ohio 


Ohio Plastic Co., The, Frazeysburg, 
Ohio 
Oilgear Co., The, 1560 W. Pierce St., 


Milwaukee 4, Wis. 

Olin Mathieson Chemical Corp., Chem- 
icals Div., Mathieson Bldg, Balti- 
more 3, Md. 

Olin Mathieson Chemical Corp., Pack- 
aging Div., 655 Madison Ave., New 
York 21, N. Y. 

*Olsenmark SP 
New York 13, N 

Olsen, Tinius, Testing Machine Co., 
Easton Rd., Willow Grove, Pa. 

Olympic Plastics Co., Inc., 3471 S. La 
Cienega Blvd., Los Angeles 16, Calif. 

Omaha Plastics Co., 1470 S. 16th St., 
Omaha 8, Neb. 

*Omni Products Corp., 460 Park Ave., 
S., New York 16, N. Y. 

Ontario Plastics, Inc., 2503 Dewey 
Ave., Rochester 16, N. Y. 

Onyx Chemical Corp., 190 Warren St., 
Jersey City 2, N. J. 

Opel, von, Georg, in, 
St., New York 5, N. Y 
Dynamit Nobel A.G.) 

Oppenheimer Corp., 578 Exchange St., 
Buffalo 10, N. Y. 

*Orange ges Inc., 554 Mitchell St., 
Orange, N. J. 

Orb Sales Co. 1 Vanderbilt Ave., New 
York 17, N ’Y. 

a My Mfg. Co., /. 

, New York 18, N 
aor Plastics Co., 8583 Venice Blvd., 
Los Angeles 34, Calif. 
*Ornapress A.G., Gerechtigkeitsgasse 25- 
27, Zurich 39, Switzerland 

Oronite Chemical Co., 200 Bush St., 
San Francisco 20, Calif. 

Osborn, C. J., Co., 1301 Blancke St., 
Linden, }. 

O'Sullivan Rubber Corp., Valley Pike, 
Winchester, Va. 

Ott, Joseph M. P., Mfg. Co., 87 Sabin 
St., Pawtucket, R. 1. 


124-132 White St., 
: 3 


15 William 
(U. S. Rep. for 


44 313 W. 37th 





*Owens-Corming Fiberglas Co 





forced Plastic Div., 717 rh oe Ave., 
New York 22, N. Y. 

Owens-Illinois Glass Co., Multiwall Bag 
Div., P. O. Box 1035, Toledo J 


Ohio 

Owens-Illinois Glass Co., Paper Prod- 
ucts Div., P. O. Box 1035, Toledo 1, 
Ohio 

Owens-Illinois Glass Co., Plastics Diy, 
P. O. Box 1035, Toledo 1, Ohio 


P 


P-V-A Industries, 224 E. 38th St., New 
York 18, N. Y. 

Paasche Airbrush Co., 1909 W. Di- 
versey Parkway, ei 14, Il. 
Pace, F. D., Co., 1725 Stehouwer, 

N.W., G rand _ ids 4, Mich. 
Pacific Metal ricators, 3443 £. 
Lawndale fice “Chicago 8, Til. 
Pacific Plastics Co., Inc., 4517—14th, 
N.W., Seattle 4, Wash. 


Packaging Industries, Ltd., Inc., 15] 
Pine St., Montclair, N. J. 
Packless Metal Hose, Inc., 730-65 §, 


Columbus Ave., Mt. Vernon, N. Y. 
Palfy Die & Mold Co., The, 2900 Brad- 
well Ave., Cleveland 29, ‘Ohio : 
Palisades Plastics Mig. Co., Inc., 178 
S. Van Brunt St., lewood, N. ij 
Palmer, we W., & iy OM 515 N. Hal- 
sted S , Chicago 22, iil. 
Palnut rd Ra 33A Glen Rd., Moun- 


tainside, N. J. 
Pam>Co., 1951 N.W. Wilson St., Port- 
land 9, Ore. 
*Pamarco, Inc., 235 E. 11th Ave., Ro- 
selle, N. J. 


Pan Amcel Co., Inc., Export Affiliate of 
Celanese Corp. ‘of America, 180 
Madison Ave., New York 16, N. Y. 

Pangborn Corp., 4100 Pangborn Blvd. 
Hagerstown, Md. 

Pantasote Co., The, 26 Jefferson St., 
Passaic, N. 

Pantex Mfg. Corp., 520 Roosevelt Ave., 
Pawtucket, R. I. 

Paper Converting Machine Co., 2300 
S. Ashland, Green Bay, Wis. 

Paper Products Development, 453 W. 
17th St., New York 11, N. Y. 

Para Products Div., Foundry Rubber, 
Inc., 5200 River Rd., Washington 16, 


D. C. 
Paragon Plastic re 295 Lafayette 
x: f 


St., New York 1 

Paralite Mfg. a 1466 F St., San 
Diego 2, Calif. 

Paramount Foam ne, Mercer & 
Arnot St., Lodi, N 


Parcloid Chemical Co., "31 Cross Ave., 
Midland Park, N 

Parco Co., 191 South St., Newark 5, 
N., J. 

Parisian Novelty Co., 3510 S. Western 
Ave., Chicago 9, Il. 

Park Plastics Co., 104 E. Elizabeth 
Ave., Linden, N. J. 

Parker Fittings and Hose Div., Parker- 


Hannifin Corp., 17325 Euclid Ave. 
Cleveland 12, Ohio 

Parker Plastics Corp., Box 10326, Pitts- 
burgh 34, Pa 

Parker-Kalon, A Div. of General Amer- 
ican Transportation Corp., 1 Peekay 
Dr., Clifton, N. J 

Parkway Plastics, Inc., Stelton Rd., New 
Market, N. J. 

Parkwood Laminates, 
St., Wakefield, Mass. 

Partlow Corp., The, Campion Rd., 
New Hartford, N. 

1433 Lid- 


Pasadena sr wally ‘tet, 
combe Ave., E] Monte, Calif. 


Inc., 24 Water 





Pasley’s Plastic Products, Inc., 1275 
El sworth Industral Dr., N.W., At- 
lanta 18, € 

Pasquetti, Carlo, & C., S.AS., Fab- 
brica Prodotti Termoplastici, San- 
vito Silvestro 103, Varese-Masnago, 
Italy 

Passaic Color & Chemical. Co., 79-81 
Liberty St., Passaic, N. J. 

*Patent Button Co. of Tennessee, Inc., 
The, 2200 Century St., Knoxville 1, 
Tenn. 

*Patent Chemicals, Inc., 335 McLean 
Blvd., Paterson 4, N. J. 

Paterson Parchment Paper Co., Bristol, 
Pa. 

Patron Transmission Co., Inc., 129 
Grand St., New York 13, N. Y. 

Patterson Foundry & Machine Co., 

e, E. Liverpool, Ohio 

Patterson-Kelley Co., Inc., The, E. 
Stroudsburg, Pa. 

Patti-Plastics Corp., 36 Legal St., 
Newark, N. J. 

Patzig Testing Laboratories, 2215 Ing- 
ersoll Ave., Des Moines 12, lowa 
Payne Tool & Engineering Co., The, 
1300 W. Columbia St., Springfield, 

Ohio 

Pearce Simpson, Inc., Molded Plastics 
ov 3950 N.W. 28th St., Miami, 
Fla. 

Pearson Industries, 27-10—44th Dr., 
Long Island City 1, N. Y. 

Pearson-Sutton Corp., 18 N. State St., 
Newtown, Bucks County, Pa. 

Peco Machinery Sales (Westminster), 
Ltd., 28 Victoria St., London S.W.1, 
England 

Pee Cee Tape & Label Co., 521 N. La 
Brea Ave., Los Angeles 36, Calif. 

Peerless Chemical Corp., Verplanck, 


Peerless Molded Plastics, Inc., 401 
Hamilton St., Toledo 2, Ohio 

Peerless Plastics, 8490 Warner Dr., 
Culver City, Calif. 

Peerless Plastics Co., Inc., 13520 W. 
Reichert Ave., P. O. Box 25, Butler, 


Wis. 
ae Roll Leaf Co., 4511 New York 
Union City, N. J. 
Pellon n Corp., 350 Fifth Ave., New York 


a ho Laboratories, Inc., 401 Lafayette 
St., Newtown, Pa. 


Pelron Corp., 7847 W. 47th St., Lyons, 


Penick, S. & a 100 Church St., 
New York 8, N. 

Pen Mac Nye Co. "The, 1056 Home 
Ave., Akron 10, Ohio 

Penn Fibre & Specialty Co., Inc., 2030 
E. Westmoreland St., Philadelphia 
34, Pa. 

Penn-Plastics Corp., Fairhill Ave., Glen- 
side, Pa. 

Pennsalt Chemicals Cor.» 3 Penn Cen- 
ter, Philadelphia 2, 

Pennsylvania Color *4 “Chemical Co., 
Pine Run Rd., Doylestown, Pa. 

Pennsylvania Fluorocarbon Co., Inc., 
1115 N. 38th St., Philadelphia 4, Pa. 

Pennsylvania Industrial | Chemical 
Corp., 120 State St., Clairton, Pa. 

Pennsylvania Pump & Compressor Co., 
Bushkill Dr., Easton, Pa. 

Pennsylvania Refining Co., 2686 Lis- 
bon Rd., Cleveland 4, Ohio 

Peoria Plastic Co., 215 Taylor Ave., 
E. Peoria, Ill. 

Pereles Bros., Inc., 5840-50 N. 60th 
St., Milwaukee 18, Wis. 

Perfecting Service Co., 332 Atando 
Ave., Charlotte 6, N. C. 

Perfection Finishing Corp., State Route 
#108, Wauseon, Ohio 


% Indicates Advertiser 





ves “4 2x Plastics, Inc., 2632 S. Dearborn 
Chicago 16, II. 
Pe re Specialties Co., 351 W. 35th 
St., New York 1, N. Y. 


* Perforating Industries, Inc., 606 Com- 


merce Rd., Linden, N. J. 
Perkins, B. F., & Son, Inc., Holyoke, 
Mass. 
Perkins Glue Co., 632 Cannon Ave., 
Lansdale, Pa 
Perma Seal Plastic Products Co., 1821 
University Ave., St. Paul 4, Minn. 
Permacel, U. RS Highway #1, New 
Brunswick, 
oo. ont abel Corp., 49 Ackerman 
Bloomfield, ~~ J. 
Ph a Ba Mfg. 910 W. Jackson 
Blvd., Chicago 7 ill. 
*Perry Plastics, Inc., 3409 W. 14th St., 
Erie, Pa. 
Peter gg Corp., 124 Boerum PL, 
Brooklyn es 
Peters C eB Mig. Co., 3623 Lake 
St., Melrose Park, 
*Peterson Electronic Dic Co., 7 a 199 
Liberty Ave., —, N. 
Peterson, J. E., Research & Ta 
ment, 42-25—80th St., Elmhurst, 
N.Y 


*Peterson Products, 1825 Old County 
Rd., Belmont, Calif. 
Peterson Spray Gun Co., 1751 Leslie 
St., San Mateo, Calif. 
Petro-Tex Chemical Corp., P. O. Box 
2584, Houston 1, Texas 
Peuchen Engineering Corp., Basin Rd., 
P. O. Box 3164, Wilmington 4, Del. 
PharmaPlastics, Inc., 205 S. Smallwood 
St., Baltimore 23, Md. 
Phelps Mfg. Div., Heli-Coil Corp., Dan- 
bury, Conn. 
Pheoll Mfg. Co., Inc., 5700 Roosevelt 
Rd., Chicago 50, Il. 
Philadelphia Ouartz Co., 1146 E. Public 
Ledger Bldg., Philadelphia 6, Pa. 
* Phillips Chemical Co., 916 Cherokee, 
Bartlesville, Okla. 
Phoenix Plastics Corp., Main St., Clin- 
ton, Mass. 
Photobell Co. Inc., 43 Vesey St., New 
York 7, .Y. 
Phatomation, Inc., 96 S. Washington 
, Bergenfield, N. J. 
Pisses ’& Stevens ae Corp., 710 
Ohio St., Buffalo 3, Y. 
Pierce Wrapping Machine Co., 1100 E. 
3lst St., La Grange Park, iil. 
Pierson Plastic M g. Co., 601 Del 
Monte Way, St. Louis 12, Mo. 
Pigment Dispersions, Inc., P. O. Box 
175, Roselle, N. J. 
Pikes Peak Plastics, Inc., 109 S. Cone- 
jos St., Colorado Springs, Colo. 
Pine-Wood Plastic Co., Inc., 245—6th 
St., Cambridge 42, Mass. 
sie ay Folding Box, Inc., 165 Front 
, Chicopee, Mass. 
Mao Sox Hollow Drill Co., 1130 Nebras- 
ka Ave., Toledo 7, Ohio 
Pioneer Lacquer Corp., McCarthy Ave., 
Cherry Valley ,Mass. 
Pioneer Plastics, Inc., Box 8066, Arling- 
ton Branch, Jacksonville 11, Fla. 
Pioneer Scientific Corp., 645 St. Paul 
St., Rochester 2, N. Y. 
Pioneer-Toledo Corp., The, 1130 Ne- 
braska Ave., Toledo 7, Ohio 
Pioneer Valley Plastics Co., 7 Spring- 
field St., Chicopee, Mass. 
Pitman Plastic Products, Inc., 55 Com- 
mercial Ave., Pitman, 
Pitt-Consol Chemical Co., 191 Doremus 
Ave., Newark 5, N. J. 
Pittsburgh Chemical Co., Grant Bldg., 
Pittsburgh 19, Pa 
*Pittsburgh Plate Glass Co., Fiber Glass 
iv., 1 Gateway Center, Pittsburgh, 
Pa. 


Pittsburgh Plate Glass Co., Paint Div., 
632 Fort | Degas Blvd., Pitts- 
burgh 22, 

Planet’ Ford Go, Pete ee Flushing 
Ave., Brooklyn 

Plano Molding Co, Bt $. Center Ave., 
Plano, Ill. 

Plaskolite, Inc., 222 Neilston St., Box 
1497, Columbus 15, Ohio 

si Ad Mfg. Co., $22 N 

South Bend 1, Ind. 

Plas: Tech Equipment Corp., 4 Mercer 
Rd., Natick, Mass. 

Plasteel Corp., 26970 Princeton Rd., 
Inkster, Mich. 

Plastene Corp., 1001 E. College, Craw- 
fordsville, Ind. 

Plaster Supply H House, P. O. Box 551, 
Chicago 


. Michigan 


*Plastex Co., Sh 50% Cleveland Ave., 


Columbus 24, “Ohio 

Plastex Laminates, Inc., 1000 E. 26th 
St., Hialeah, Fla. 

Pi: nag Process Co., 230 W. Passaic 

Maywood, N. }. 

Plastic Ac ademy Products Corp., 345 
Central St., Leominster, Mass. 

Plastic Age Sales, Inc., 14300 Daven- 
port Rd., Saugus, Calif. 

Plastic Art Metallizing Corp., 68 Free- 
man St., Brooklyn 22, N. Y. 

Plastic Artisans, Inc., Dock St. & Mar- 
tin Place, Port Chester, N. Y. 

Plastic Center, - N. Water St., 
Rochester 4, N. 

Plastic Corp., of Chisago, 8722 W. 47th 
St., Lyons, Til. 

Plastic tributors of New England, 
P. O. Box 574, Manchester, N. H. 
Plastic Engineering Co., Dunnell Lane, 

Pawtucket, R. I. 

Plastic Engineerin Co. of Tulsa, 510 
N. Sheridan, Tulsa, Okla. 

Plastic Engineering & Sales om. 
2628 St. Louis Ave., Fort Wo 
Texas 

Plastic Engineers, res Venice Blvd., 
Los Angeles 34, Calif. 

Plastic Enterprises, 124-14—-29nd Ave., 
College Point 56, N. Y. 

Plastic Extruded Products Co., 309 
Port Ave., Elizabeth 1, N. J. 

Plastic Extrusion & Engineering Co., 
Inc., 15-17 E. Main St., Westboro, 


Mass. 

Plastic Fabricants, Div. of The Wood- 
man Co., Inc., 647 E. College Ave., 
Decatur, Ga. 

Plastic Fabricating yd Inc., 722 E. 

9th St., Wichita 5, Ka: 

Plastic Fabricators, Ps “is S. 4th St., 
Fernwood (Del. Co.), P. 

Plastic Film Co., Inc., 475 Fifth Ave., 
New York 17, N. Y. 

Plastic Glass Corp., 106 Rutherford St., 
Newark 5, Nf.” 

on Horizons, Inc., 1 Erie St., Pater- 


on 1, N. J. 

Plastic Industries, Inc., Box 224, 
Athens, Tenn. 

Plastic baleys, Inc., 282 Broad Street, 
Summit 

ree Pm Co., Wallingford 

, Swarthmore, Pa. 

on Laminating Corp., 2087 Spring- 
field Ave., Vauxhall, N. 5 

Plastic Machinery Exchange, 426 Essex 
Ave., Boonton, N. J. 

Plastic Masters, Inc., New Buffalo, 
Mich. 

Plastic Materials & Polymers, A 
New South Rd., Hicksville, N. 

Plastic Model Engineering, 14530 pe 
minta St., Van Nuys, 

Plastic Mold & Die Co., 237 Jackson- 
ville Rd., Hatboro, Pa. 

Plastic Mold & Tool Co., 7347 State 
Rd., Philadelphia 35, Pa. 











Plastic Mold Tool & Die Co., Inc., 1 

E. Rutherford, N. J. 

Plastic Molded Products Co., 6044 N. 
Pulaski Rd., Chicago 46, Iil. 

Plastic Molders Engineering Co., 55 E. 
Washington St., Chicago 2, til. 
*Plastic Molders Supply Co., Inc., 74 

South Ave., Fanwood, N. J. 
Plastic Molding Powders, Inc., 2004 
McDonald Ave., Brooklyn 23, N. Y. 
a Moldings Corp., 859 Hathaway 
Cincinnati 3, Ohio 


pais Pa ‘. Inc., 210 Miller Rd., 
2 


Hicksvi 
Plastic Parts 2 4 1701 Nebraska 
Ave., Toledo, O io 


Plastic Precision Parts Co., 4912 W. 
Grand Ave., Chicago 39, Ill. 

Plastic Process Co., Div. of Monadnock 
Mills, 11200 Hindry Ave., Los An- 
geles 45, Calif. 

Plastic Products Corp., 24001 Aurora 
Rd., Bedford Heights, Ohio 

Plastic Products, Inc., Pine St., 
walk, Conn. 

Plastic Research Products, Div. of 
Grimes Mfg. Co., 200 Beech St., 
Urbana, Ohio 

Plastic Rotocast Co., 703 S. La Salle 
St., Chicago 5, IIl. 

Plastic Scrap Materials, P. O. Box 31, 
E. Rochester, N. Y. 

Plastic Scrap & Surplus Co., 110 
Pennington St., Newark, N. J. 

Plastic Service Corp., 515 Boston St., 
Laporte, Ind. 

Plastic Service Corp., 225 Fifth Ave., 
New York 10, N. Y. 

* Plastic ya Corp., 2232 W. Armi- 
tage Ave., Chicago 47, Ill. 

Plastic Suppliers, 207 Lakeview Ave., 
Blackwood, N. J. 

Plastic Suppliers & Mfrs., 1635 Scenic 
Highway, Baton Rouge, La. 

Plastic Tooling Aids Laboratory, Inc., 
45 N. Washington Ave., Bridgeport 
4, Conn. 

Plastic Toys Corp., Main St., 


S. Nor- 


Byesville, 


Ohio 

Plastic Welding Corp., 780 Frelinghuy- 
sen Ave., Newar 12, Z. 

Plasticite Corp., 327 Rider Ave., New 
York 51, N. Y. 

Plasticles Corp., 14590 Schaefer Rd., 
Detroit 27, Mich. 

Plastico, 3200 W. 3rd St., 


Ohio 

Plastic-Craft Products Corp., 
Plaza, West Nyack, N. 

Plasticraft Mfg. Co., 987 Laurel Ave.; 
Kearny, 

Plasticrafters. ne., 1829 S. 54th Ave., 
Cicero, Ill. 

Plasticrafts, Inc., 2800 N. Speer Blvd., 
Denver 11, Colo. 

Plastics by Chapman, 1220 S. 49th St., 
Richmond, Calif. 

Plastics by Hoover, 430 W. 13th St., 
Huntington 4, W. Va. 

Plastics Center of Texas, Inc., 317 
Nogalitos St., San Antonio 4, Texas 

*Plastics Color Co., Inc., 22 Commerce 

St., Chatham, N. J. 

Plastics Consultant Service, 
40th St., New York 16, N. Y 

*Plastics Engineering Co., 1607 Geele 

Ave., Sheboygan, Wis. 

Plastics Inc., 304 W. 
Pasadena 3, Calif. 

Plastics, Inc., 224 Ryan Ave., 
5, Minn. 

Plastics Industrial Products, Inc., Sum- 
mit St., Peabody, Mass. 

Plastics Laminates & Fabrics, Inc., 
20 W. Fullerton Ave., Chicago 39, 


Dayton 17, 


1 Station 
Y. 


155 E. 


Walnut St., 


St. Paul 
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Plastics Molding Co., Inc., 4211 N. 
Broadway, St. Louis 7, Mo. 

Plastics Processing Co., 2210 S. Dort 
Highway, Flint 1, Mich. 

Plastics-Tool Engineering Co., 70 
Bridge St., Heckonetl N. 

Plasti-Form, Inc., 
Phillipsburg, N. J. 

Plastiline, Inc., 2 Intervale St., White 
Plains, N. Y. 

Plasti-Line, Inc., P. O. Box 5066, Knox- 
ville 18, Tenn. 

Plastimaster Co., 11365 Humble Rd., 
Houston 16, Texas 

Plastimayd Corp., 2204 S.E. 
Portland 14, Ore. 

Plastimold Corp., 61 Union St., 
boro, Mass. 

Plastiplate Co., 
South River, N. 1 

Plasti-Skill Co., 5-33—48th Ave., 
Island City 1, N. Y. 

Plastistamp, S.R.L., Ariberto-17, Milan, 
Italy 

Plasti-Vac Corp., 24 Montgomery St., 
Montgomery, Pa. 


J. 
555 Warren St., 


7th Ave., 
Attle- 
, 7-9 Holmes Ave., 


Long 


Plasti-Vue, 150-38—12th Ave., White- 
stone 57, N. Y. 
* Plast-O- Craft Corp., 391 Mulberry St., 


Newark, N. J. 

Plastofilm, Inc., 916 W. 
Wheaton, II. 

Plast-O-Matic Corp., 
Leominster, Mass. 

Plastomer Corp., 6433 Epworth, De- 
troit 4, Mich. 

Plas-Tool Co., 8050 N. Lawndale Ave., 
Skokie, Ill. 

Plastray Corp., 1225 W. Maple Rd., 
Walled Lake, Mich. 

Plastron Specialties, Inc., 786 Ceres 
Ave., Los Angeles 21, Calif. 

Plastronic Engineering Co., 721 Boston 
Post Rd., Marlborough, Mass. 

Plastylite Corp., 333 North Dr., N. 
Plainfield, N. J. 

Platecraft, Inc., 1106 N. Detroit St., 
Los Angeles 46, Calif. 

Plated Moulds, Inc., 252C Lake Ave., 


Yonkers, 

*Plating Engineering Co., 1928 S. 62nd 
St., Milwaukee 19, Wis. 

*Plax Corp., P. O. Box 1019, Hartford 
, Conn. 

Plaxall, Inc., 5-26—46th Ave., 

land City 1, N. Y. 

Plectron Corp., Overton, Neb. 


Plicose Mfg. Corp., 71 Box St., 
lyn 22, N. 


Union Ave., 


37 Spruce St., 


Long Is- 


Brook- 


Pluess-Staufer V North American), Inc., 
82 Beaver St., New York 5, N. Y. 
*Plumb Chemical a. 4837 James St., 

‘ Philadelphia 37, 
Plura Plastics, Re ot Newark Way, 

Maplewood, N. J. 
Plymouth Cordage Co., Court St., 
Plymouth, Mass. 
*Plymouth Fibres, ig & Palmetto 
Sts., Brooklyn '97, 
Plymouth Industrial aie Inc., 502 
Indiana Ave., Sheboygan, Wis. 
Poinsettia Co., Inc., 112 Cedar Ave., 
Pitman 7, N. J. 
Polo Plastics Co.., 
waukee 12, Wis. 
Polv Plastic Presents, Inc., 
N. J. 


1718 N. Ist St., Mil- 


2—4th Ave., 
Paterson 4, 

Poly Resins, 11661 Wicks St., 
Valley, Calif. 

Polvcast Corp., The, 69 Southfield Ave., 
Stamford, Conn. 

Poly-Cell Plastics Co., Smithtown, N. Y. 

Polvethylene Corp. of a State 
Highway 130, tts Fane N. 

Polyform Plastics Corp., 24 U Satin 
Place, New York 3, N. Y. 

Polygon Plastic Co., Roosevelt Rd., E., 
Walkerton, Ind. 


Sun 


Polyken Sales Div., 


The Kendall Co,, 
a0 W. 
Ill 


Jackson’ Blvd., Chicago 6, 


Polykote, Inc., 877 Addison Rd., Cleve- 
land 3, Ohio 
Polymer Chemical Co., 5920 Carthage 
Ave., Cincinnati 12, ‘Ohio 
Polymer Corp., The, 2120 Fairmont 
Ave., Reading, Pa. 
*Polymer Corp., The, 


Molding Resins 
Div., 125 N. 
P 


Fourth St., Reading, 


a. 

Polymer Corp., The, Whirlclad Divy,, 
125 N. Fourth St., Reading, Pa. 
Polymer Corp. of Pennsylvania, Sub. of 
The Polymer Corp., 2140 Fairmount 
Ave., Reading, Pa. 
nae Dispersions, Inc., 303 High 
Fairport Harbor, Ohio 
Polviner Industries, Inc., Springdale, 


Conn. 

Polymold Plastics, Inc., 3417 N. West- 
ern Ave., Chicago 18, III. 

Polyneering Enterprises, Inc., 
5281, Tulsa, Okla. 

Polypenco, Inc., 2150 Fairmont Ave., 
Reading, Pa. 

Polyplastex United, Inc., 870 Spring- 
field Rd., Union, N. J. 

Polyply Co., 3866 Sequoia St., San 
Diego 9, Calif. 

Polvolefin Compounding Corp., 1813 
W. Bowie St., Fort Worth, Texas 

Polyrez Co., Inc., S. Columbia St. & 


RR., Woodbury, N. 
Polvytex Corp., 1121 Clintos, Hoboken, 
N 


P. O. Box 


*) 

Polytex Industrial Finishes Corp., Affili- 
ate of Atlas Coatings Corp., 5-3l— 
47th Ave., Long Island City 1, N. Y. 


Polvvinyl Chemicals, Inc., 26 Howley 
St., Peabody, Mass. 
Port Erie Plastics, Inc., 561 E. 18th 


St., Erie, Pa. 

Portage Plastics Co., Inc., 1325 Adams 
St., Portage, Wis. 

Porter, H. K., Co., Inc., Thermoid Div., 
Fecsay & Comly Sts., Philadelphia 


24, Pa. 
Porter-Cable Machine Co., 700 Mar- 


cellus St., Syracuse 4, N. Y. 
Portland Co., The, 58 Fore St., Port- 
land. Me. 


Portz Plastics & Fibre Co., 411 N. 3rd 
St., Milwaukee 3, Wis. 

Poms, J., & Co., i. 251 W. 30th 
m J 


New York 1, 
Pesci Machine Bd 1645 Hennepin 
Ave., Minneapolis 3, Minn. 


Post Electric Co., 
Andover, N. J. 

Potdevin Machine, 200 North St., Te- 
terboro, N. J. 

Powell, Jim, 6351 Wilshire Blvd., Los 
Angeles 48, Calif. 

Powers Regulator Co., The, 3400 Oak- 
ton St., Skokie 34, TL. 

*Powhatan Mining Co., 6721 Windsor 

Mill Rd., Baltimore 7, Md. 

Pratt & Whitney Co., Inc., 
Oak Blvd., W. Hartford 1, Conn. 

Preble, Jr., Harry, Schoolhouse Rd., 
Cross River, N. Y. 

Precision Molded Plastics, Inc., 
W. 53rd St., Cleveland 2, Ohio 

Precision Plastics Co., 4655 Stenton 
Ave., Philadelphia 44, Pa. 

Precision Plastics Products, Inc., 225 N. 
Racine Ave., Chicago 7, 

Precision Products Co., Inc., 252 E. 
16th St., Paterson, N. J. 


Inc., P. O. Box 335, 


Charter 


2014 


Precision Thermometer & Instrument 
Co., 1434 Brandywine St., 
phia, Pa. 

*Preis, H. P., Engraving Machine Co., 
Hillside 5, 


Philadel- 


651 U. S. Highway 22, 
N. J. 





abetie 


Premier Plastic Mfg. Co., 6812 W. 
Lake St., Minneapolis 26, Minn. 
Premier Plastics Co., 204 W. Washing- 

ton St., Milwaukee 4, Wis. 

Premier Thermo Plastics Co., Middle- 
town Rd., Jeffersontown, Ky. 

*Premier Vacuum Process Corp., 58-87 
—55th St., Maspeth 78, N. Y. 

Presco Plastics, 121 N. Broadway, Mil- 
waukee 1, Wis. 

Preservation Packaging, Inc., 1407 
Chestnut Ave., Hillside, N. J. 

*Presque Isle Plastics, Inc., 2730 W. 
12th St., Erie 12, Pa. 

Presto Plastic Products Co., Inc., 
Avenue U, Brooklyn 34, N. Y. 

Pribble Plastics Products, Inc., 554 
Eben St., New Haven, Ind. 

Price Bros. Plastics Corp., 38 Austin 
St., Worcester 8, Mass. 

Price-Driscoll Corp., 350-A Sunrise 
Highway, Rockville Centre, N. Y. 

Primas Moldmakers, Inc., 240 Sheridan 
Ave., Buffalo 11, N. Y. 

Princess Plastics, 137—12th St., Brook- 
lyn 15, N. Y. 

Printloid, Inc., 10-06—44th Ave., 
Island City 1, N. Y. 

Printon Corp., 310 E. 
York 10, N. Y. 

Process Engineering & Machine Co 
442 York St., Elizabeth 4, N. J. 

Process Equipment Corp., Film Div., 
358 W. Ontario, Chicago, Il. 

Process Gear Co., 4616 W. Fullerton, 
Chicago 39, IIl. 

Process Mold Co., 19665 Schoenherr 
Ave., Detroit 5, Mich. 

Proctor & Schwartz, Inc., 7th St. & 
Tabor Rd., Philadelphia 20, Pa. 
Procunier Safety Chuck Co., 18 S. 

Clinton St., Chicago 6, IIl. 

Prodel, S.A., Societé de Produits In- 
dustriels, 58, Avenue de Versailles, 
Paris 16, France (U.S. Rep.: Ferber 
Trading Corp. 42 W. 33rd St., New 
York 1, Y.) 

nie “Ig x keg King George Rd., 


5410 


Long 
23rd St., New 


Fords, 


Product Engineering & Development 
Co., 9 N. Tyler Ave., Hopkins, Minn. 

Product Packaging Engineering, 5713 
Joanne Place, Culver City, Calif. 

Producto Machine Co., The, 990 Hous- 
atonic Ave., Bridgeport, Conn. 

*Progressive Machine Co., Inc., 167-169 
E. 3lst St., Paterson 4, N. J. 

Progressive Molded Products Corp., 
1100 S. Morgan St., Bluffton, Ind. 

Progressive Plastics Mfg. Corp., 175 E. 
153rd St., Bronx 51, Y. 

Progressive Tool & Die Co., 530 Bos- 
ton Turnpike, Shrewsbury. Mass. 

Progresswerk, P. O. ee 163, Cooper 
Station, New a ~ ¥ » a 

Prolon Plastics, 221 Pine St. 
Mass. 

Proman, Inc., 17360 Hayes St., 
Haven, Mich. 


rive Lining Corp., - Woodhull 
, Brooklyn 31, 

Sandie Treatments, ll 
rose Ave., Dayton 3, Ohio 

Prufcoat Laboratories, Inc., 63 Main 
St., Cambridge 42, Mass. 

Pulva Corp., 550 High St., 
boy, N. J. 

Pulverizing Machinery Div., Metals 
Disintegrating Co., Inc., 30 Chatham 
Rd., Summit, N. J. 

Putnam Chemical Corp., Beacon, N. Y. 

Pyramid Industrial Finishing Corp., 
~ ey Southern Blvd., New York 55, 


Florence, 


Grand 


420 Dell- 


Perth Am- 


Saws Plastics, Inc., 


554 W. Polk 
., Chicago 7, Ill. 
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Pyramid Screen Corp., 181 Harvard 
St., Brookline 46, Mass. 

*Pyro Plastics Corp., Pyro Park, Union, 
N. J 

*Pyrometer Instrument Co., Inc., 92 
Portland Ave., Bergenfield, N. J 

*Pyrometer Service Co., Inc., 348 River 
Rd., N. Arlington, 'N. J. 

Pyrotex Co., Inc., 287 Whitney St., 
Leominster, Mass. 

Pyroxylin Products, Inc., 4851 S. St. 
Louis Ave., Chicago 32, Ill. 


Q 


*Quaker Oats Co., The, Chemicals Div., 
- acres Mart Plaza, Chicago 54, 
I 


*Quality Machine Co., 
Bronx 56, N. Y. 
Queen Products, Inc., 215 Georgia 
Ave., Providence 5, R. IL 
Quelcor, Inc., Front & Broomall Sts., 
Chester, Pa. 
Quick Plastics, 1680 Cooper St., Jack- 
son, Mich. 
Quincy Compressor Co., 217 Maine St., 
Quincy, Ill. 
*Quinn-Berry Corp., 2609-17 W. 12th 
St., Erie, Pa. 


3401 Third Ave., 


R. A. Chemical a 819 E. 42nd St., 
Brooklyn 10, Y. 

| a Molding Inc., 112 S. 6th St., 
New Hyde Park, N. Y. 

R & K Plastic Industries Co., 3891 W. 
150th St., Cleveland 11, Ohio 

R.E.C, Mfg. Corp., 1250 Highland St., 
Holliston, Mass. 

Racine Hydraulics & Machinery, Inc., 
2000 Albert St., Racine, Wis. 

Radiant Heat Enterprises, Inc., 630 
poet & Essex Turnpike, Short Hills, 


J. 
Rerlistion Applications, Inc., 36-40— 
37th St., Long Island City 1, N. Y. 
Radio Corp. of mone Front & 
Cooper Sts., Camden 2, N. J. 
nome Frequency Co., Inc., 44 Park 
Medield, Mass. 
Reda Heaters, Ltd., Eastheath Ave., 
Wokingham, Berks, England 
Raffi & Swanson, Inc., 100 Eames St., 
Wilmington, Mass. 
Rainbow Plastic Products, Inc., 6012 
Wayzata Blvd., Minneapolis 16, 


Minn. 
Inc., RD #2, Franklin, 


— Mfg., 

Rainier Plywood Co., 2142 East D St., 
Tacoma 2, Wash. 

*Rainville Co., Inc., ber 839 Stewart 

Ave., Garden City, N. Y. 

Ram Chemicals, Inc., 210 E. Alondra 
Blvd., P. O. Box 192, Gardena, Calif. 

Ramco Equipment Corp., — or 
ette Ave., New York 59, 

Rampe Mfg. Co., 14915 ‘Woodworth 
Ave., Cleveland 10, Ohio 

Rand De velopment + 13600 Deise 
Ave., Cleveland 0. Ohio 

Rand Rubber =: 207 Sumner Ave., 
Brooklyn 16, N. 

Randall Mfg. Co., inc, ; 801 Edgewater 
Rd., New York 59, 

Randazzo Plastic a ne, 1536 W 
Slauson Ave., Los Angeles 47, Calif. 

ae a Products Co., 12th St., Carl- 

stadt, N. J. 

Ransohoff Co., N. 5th St. & Ford Blvd., 
Hamilton, Ohio 

Rapids Machinery Co., 889—1l1th St., 
Marion, Iowa 


Rapp Foreign Trade Corp., 136 Liberty 
t., New York 6, N. Y. 
* Raritan Plastics Corp., 1 Erie St., Pater- 
son l, J. 
Raven Industries, Inc., P. O. Box 227, 
Sioux Falls, S. D. 
Raw Commodities, Inc., 357—38th St., 
Brooklyn 32, N. Y. 


Rawsan Corp., 4305 E. 10th Lane, 
Hialeah, 
Ray va Ai Co., Inc., 703 S. Palm 


Ave., Alhambra, Calif. 

Ra ‘bestos- Manhattan, Inc., 61 Willett 

Passaic, N. J. 
éReybestor: Manhattan, Inc., Reinforced 

Plastics Dept., Manheim, Pa. 

Raybond Electronics, Inc., 66 Needham 
St. Newton 61, Mass. 

Rayette, Inc., 261 E. 5th St., St. Paul 
1, Minn. 

Rayll Plastics Co., 
Brooklyn 6, N. Y. 

Rayon Processing Co. of R. L, 1 
Moshassuck St., Pawtucket, R. I. 

Rayonier, Inc., 161 E. 42nd St., New 
York 17, 

Read Standard, Div. of Capitol Prod- 
ucts Corp., 901 S. Richland Ave., 


York, Pa. 

*Recto Molded Products, Inc., 4425 Ap- 
pleton Ave., Cincinnati 9, Ohio 
Red Spot Paint & Varnish Co., Inc., 
110 Main St., Evansville 8, Ind. 
Rediweld, Ltd., Kelvin Way, Crawley, 

Sussex, England 
Reed Plastics Corp., 116 Gold St., 
Worcester 8, Mass. 

*Reed-Prentice Div., Package Machinery 
Co., 330 Chestnut St., E. Long- 
meadow, Mass. 

noe Electronics, Inc., 609 W. Lake 
Chicago 6, Ill. 
eae Bros., Inc., 1071 Sixth Ave., 
New York 18, x 
Reflin Co., 5730 Kearney Villa Rd., 
San Diego 11, Calif. 
Regal Plastic Co., ag E. 14th St., 
Kansas City 97, 
nae Plastic Aaa Co., 828 Wilson 
Shreveport, La. 
Reni Plating Co., 427 N. Hull Ave., 
Benton Harbor, Mich. 

*Reichhold Chemicals, Inc., 525 N. 

Broadway, White Plains, N. Y. 
Reichhold Chemicals, Inc., Alkydol 
Laboratories Div., 3242 S. 50th Ave., 


Cicero 50, Il. 
Reichhold Chemicals, Inc., Alsynite 


584 Broadway, 


> Ga A es De Soto St., San Diego 

9 

*Reichhold Chemicals, Inc., Modiglass 
Fibers, Inc. (Sub.), P. O. Box 86, 


Bremen, Ohio 


Reichhold Chemicals, Inc., Specialty 
Chemicals Div., Rt. 4, Box 9405, 
Austin, Texas 

Reichhold Chemicals, Ine., Varcum 


Chemical Div., 
agara Falls, N. 

*Reifenhauser a ie Machinery Co., 
Frankfurter 46, Troisdorf Bez-Koln, 
West Germany WU. S. Rep.: Heinrich 
Equipment Corp., 111 Eighth Ave., 
New York, N. Y.) 


Reinhardt, J. A., Co., Mountain Home, 
Pa. 


"hs O. Box 476, Ni- 


Reinhardt Plastics Co., 1611-15 Platte 
St., Denver 2, Colo. 

Reinhold Engineering & Plastics Co., 
Inc., Sub. of Haveg Industries, 12827 
E. Imperial Highway, Norwalk, 
Calif. 

Reinhold-Geiger Plastics, Inc., 8763 
Crocker St., Los Angeles 3, Calif, 
Reiss Assoc., Reiss Ave., Lowell, Mass. 
*Reliable Rubber & Plastic Machinery 
Co., Inc., 2014 Union Turnpike, 

North Bergen, N. J. 











*Reliance Electric & Engineering Co.; 
_ Euclid Ave., Cleveland 17, 


io 
Reliance Plastic & Chemical cn. 110 
Kearney St., Paterson 26, J. 
Remington Arms Co., Inc., $00 Barnum 
Ave., Bridgeport 2, Conn. 
Remler Co., 2101 Bryant St., San Fran- 
cisco 10, Calif. 
Ren Plastics, Inc., 5422 S. Gedar St., 
Lansing 9, Mich. 

R Design & Equipment Co., 1310 
E. Eliza lizabeth Ave., Linden, N. J. 

Re bic Molding Corp., 6467 N. Avon- 
Tale le Ave., Chicago 31, Til. 

*Research, Inc., P. O. Box 6164, Edina 
Station, Minneapolis 24, Minn. 

Research Products Co., 1415—3rd St., 
S., St. Petersburg, Fla. 


Research Sales, Inc., P. O. Box 358, 
Suffern, N. Y. 
ns Research Lge. Inc., 406 Adams 


Newark 5, N. J. 

bbecieoale Plastics, Inc., 42 W. Cermak 

Rd., Chicago 16, til. 
* Resinoid Engineering Co., 3445 Howard 

St., Skokie, Ill. 

Resinwood Mfg. Co., 114 W. Cypress, 
Brea, Calif. 

Resisto Chemical, Inc., P. O. Box 1945, 
Wilmington 99, Del. 

Resistoflex Corp., ‘Woodland Rd., Rose- 
land, N. 
Revell, Inc., 
nice, Calif. 
Rexton Finishes, Inc., 62 Woolsey St., 

Irvington 11, 
Reynolds Chemical Products Co., 435 
W. Y aan Mile Rd., Whitmore Lake, 


nhs Metals Co., Plastics 
ayy W. Broad St., 


Reyanids Plastics, Inc., 40261 Thirteen 
Mile Rd., Walled Lake, Mich. 

Rezolin, Inc., 1651—18th St., 
Monica, Calif. 

Rhinelander Paper Co., Div. of St. Re- 
gis Paper Co., 515 W. Davenport St., 
Rhinelander, Wis., 

Rhode Island Laboratories, Inc., 100 
Pulaski St., West Warwick, a 

Rhodes, Philip H., & Associates, 2861 


"4223 Glencoe Ave., Ve- 


Div., 
Richmond 28, 


Santa 


Sidney Ave., Cincinnati 25, Ohio 

Rhodia, Inc., 60 E. 56th St., New 
York 22, N. Y. 

Rich Plastic Products, 57 High St., 
Meriden, Conn. 

Richard Alan Button Co., Oscar Dr., 
Roosevelt, N. J. 

Richards, J. A., Co., 903 N. Pitcher 


St., Kalamazoo, Mich. 

Richardson Co., The, 2747 Lake St., 
Melrose Park. Til. 
Richardson Scale Co., 

Ave., Clifton, N. J. 
Rich-Tex, Inc., 50 Commerce Rd., Ce- 
dar Grove, 
wr & Engineering & Plastic Co., 2175 
. 2nd, W., Salt Lake City 15, Utah 
535 Oritan 


688 Van Houten 


oles Printing Co., Inc., 

Ave., Ridgefield, N. J. 
*Riegel Paper Corp., 260 Madison Ave., 
New York 17, N. Y. 

Ringler-Dorin, 
New York 16, 

Rippolite Plastic ies Inc., 
Cohasset St., Burbank, Calif. 

River Raisin Paper Co., 1109 E. Elm 
Ave., Monroe, Mich. 

#Riverdale Color Co., Inc., 5 Oliver St., 
Newark, N. J. 

Riverdale Plastics & Chemical Corp., 
poe | Lindblade St., Culver City, 
Cali 

Riverside Plastics A 220 Miller 
Rd., Hicksville, Y. 

Riverside nang = we 140 Green Ave., 
Woodbury, « 

* Indicates ade 
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Robbins, Jim, Co., Stephenson High- 


way at 14 Mile Rd., Royal Oak, 
Mich. 
*Robeco Chemicals, _ 25 E. 26th 


St., New York 10, 

Robinson Air- 1 Soe Bax iii Sys- 
tems, 80 Fifth Ave., New York 11, 
N. Y. 


Robinson Foams, Ltd., P. O. Box 4042, 
Terminal A, Toronto, Ont., Canada 

Robinson Industries, Inc., 3051 Curtice 
Rd., Coleman, Mich. 

Robinson, Lewis & Rubin, Inc., 132 
Lafayette St., New York 13, N. Y. 
Robinson Moulded Products, Ltd., 
P. O. Box 4042, Terminal A, To- 

ronto Ont., Canada 
Robinson Plastics ie * eae Lafayette 
St., New York 13, 
Rochelle Plastic Mold Co., Inc., 35 
Sebago St., Clifton, N. j. 
Rockford Molded Products, Inc., 2230 
Kishwaukee St., Rockford, II. 
Rockwell , 200 Eliot St., 
Fairfield, Conn. 

Rodgers Hydraulic, Inc., 7401 Walker 
Minneapolis 26, Minn. 
*Roehlen Engraving Works, Box 412, 

Rochester 2, N. Y. 
*Rogan Bros., 8031 N. Monticello Ave., 


Skokie, Ill. 
Roger Mfg. Co., 5200 E. 12th St., Oak- 
nd 1, Calif. 
Rogers Associates, Inc., Box 752, W. 
Caldwell, N. J. 
Rogers Corp., Rogers, —. 
Rogers Mfg. Co., The, P. O. Box 50, 


Rockfall, Conn. 

Roger’s Product Design, 90 Middle St., 
Leominster, Mass. 

Rogers, V. F., 4320 Fox St.; 
16, Colo. 

*Rohm & Haas Co., 222 W. Washing- 

ton Sq., Philadelphia 5, Pa. 

Rollway Bearing Co., Inc. x Sey- 
mour St., Syracuse. 4, 

Roltex Process Corp., 161 f. “ih Ave., 
Roselle, N. J. 

Romar Plastics, Inc., 1311 E. Main St., 
St. Charles, I 

Rome Plastic eS Inc., 43 Ox- 
ford, Worcester 9, Mass. 

*Rona Pearl Corp., Div. of Rona Labor- 
atories, Inc., E. 2lst & 22nd Sts., 
Bayonne, “4 

Rosbro Plastics Corp., 999 Main St., 
Pawtucket, R. I. 

Rosenstock, David H., 401 Broadway, 
New York 13, N. Yy. 

Rosenthal, Alfred . A., 3 Park Row, New 


Denver 


York 38, N. 
Ross, Charles, & Son Co., x 156 
Classon Ave., Brooklyn 5, % 
Ross, Milton, Co., The, es Jackson- 
ville Rd., Hatboro, Pa. 


a & Roberts, Inc., 1299 W. Broad 
Stratford, Conn. 
Rostine Corp., Rd. 52 S., Lafayette, 


nd. 

Rothenstein, Guy G., 99-05—63rd Dr., 
Forest Hills 74, N. Y. 

*Rotherm Engineering Co., Inc., 7280 
W. Devon Ans. Saaeae 31, I. 


Rotobond Co Box 69, Bound 
Brook, N. J. 
*Rotuba Extruders, Inc., 8729 Fourth 
Ave., Brooklyn 9 
*Roussel Corp., 155° E. 44th St., New 


York 17, N. 

Rowland Fodket ours Fairview Lane, 
Kensington, Con 

Royal Mfg. Co., 4 200 N. Granite, 
Prescott, Ariz. 

*Royle, John, & Sons, 10 Essex St., 
Paterson 3, 

Roysons, Inc., 51 Commerce Rd., Ce- 
dar Grove, N. 

Rubber & Asbestos Corp. 225 Belle- 
ville Ave., Bloomfield, N. J. 

* Rubber Corp. of America, New South 
Rd., Hicksville, N. Y. 

Rubber & Plastic Machinery Co., 200 
Griffin St., Fall River 1, Mass. 


Rudd Plastic Fabrics Corp., 620-62nd) 
St., Brooklyn 20, N. Y 
*Rudolph, Martin, Velbert, West Ger- 
many (Manufacturers’ Rep.: Norca 
Machine 
New York I, N. 
Ruf Machine Co., 
New York 28, 


Y.) 
Inc., 416 E. 93rd St, 
N. Y. 
Russell Reinforced Plastics Corp., 52] 


W. Hoffman Ave., Lindenhurst, 
8.3; 
Rutherford Machinery Co., Div. of Sun 


Chemical Corp., _ Central Ave., 
E. Rutherford, 

Ryerson, fosep h T & "Son, Inc., 16th 
& Roc Chie: ago 8, Ill. 


s 


S-K-W Mfg. Co., 4630 N. Lamon Ave., 
Chicago 30, ill. 
S- a Plastics, 179 Avenel St., Avenel, 


. yi 
St. Clair Plastics Corp., 1295 S. Parker 
St., Marine City, Mich. 
St. Louis Plastic Moulding Co., 4605 


Olive St., St. Louis 8, Mo. 

St. Regis Paper Co. , Michigs an Panelyte 
Molded Plastics’ Div., Grand St. 
Dexter, Mich. 

St. Regis Paper Co., Panelyte Div. 
Woodside Dr., Richmond, Ind. 


St. Regis Paper Co., Panelyte Div., 
2403 S. Burdick St., Kalamazoo, 
Mich. 

St. Regis Paper Co., Panelyte Div., 
Enterprise Ave., Trenton, N. J. 

St. Regis Paper Co., Panelyte Div., Old 
Back Rd., Cambridge, Ohio 

Sajer Plastics, Inc., Gooding Court, 
Middlefield, Ohio 

Salem Plastic Chemicals, Inc., Salem, 
Mass. 

Sample Marshall Laboratories, Inc., 63 
Park Ave., Lyndhurst, 

Sampson Chemical & Pigment Corp., 
2834 W. Lake St., Chicago 12, Ill. 
Sandee Mfg. Co., 735 S. Karlov Ave., 

Chicago 24, il. 


*Sandman, Eli, Co., 280 Greenwood St.,_ 


Worcester 9, Mass. 

Sandoz, Inc., Dyestuff Div., 61 Van 
Dam St., New York 13, N. Y. 

Sandstrom, J. G., Grinding Wheel Co., 
922 St. James Ave., Springfield 4, 
Mass. 

Sanford Plastics Corp., 
Ave. & Charles St., Matawan, N. J. 

Sanitized Sales Co. of America, Inc., 
181 Madison Ave., New York 16, 


New Brunswick 


N. Y. 

Santa Barbara Plastics, Sub. of Narmco 
Industries, Inc., Goleta, Calif. 

Santay Corp., 351 N. Crawford, Chi- 
cago 24, Ill. 

Saratoga Plastics, Inc., Box 490, Bel- 
lows Falls, Vt. 

*Sarco Co., Inc., A Madison Ave., 

New York 22, 1 

Sarcol Foundry & "hihi Corp., 
W. Taylor St., Chicago 12, mil. 

Saren, Inc., 816 'N. Kostner Ave., Chi- 


cago 51, Il. 

Sartomer Resins, Inc., 32nd & Spring 
Garden Sts., Philadelphia 4, Pa. 

Sawaya Mfg. Co. ., Inc., 305 State St., 
Trinidad, Colo. 

Scaico Controls, Inc., P. O. Box 41, 
Cooper St., Delanco, N. J. 

Scheele, Edwin H., 9 30 Skillman 
Ave., Woodside TT, 2 

Scheidl Mfg. Co., 1985 Gun Neck Rd., 
Copiague, N. y. 

*Schenectady Varnish Co., Inc., Con- 

gress & 9th .- Schenectady 1, N. ¥. 

Schieldahl, G. Co., P. O. Box 170, 
Northfield, Minn. 


Schlumberger Corp., Old Quarry Rd. 
87 Woodland 
J. 


Ridgefield, Conn. 
Schnur-Appel Design, 
Rd., Short Hills, N 
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Schoenfeld, David M., Mariomi Rd., 
New Canaan, Conn. 

Schori Process Corp., 8-11—43rd_ Rd., 
Long Island City 1, N. Y 

Schramm Fiberglass Products, Inc., 
3012 Montrose Ave., Chicago 18, Il. 


Schreiter, F. R., Inc., 179 Brook St., 
Clinton, Mass. 

*Schulman, A., Inc., 790 E. Tallmadge 
Ave., Akron, Ohio 
Schulz, Richard O., Co., 2425 W. 75th 
Ave., Elmwood Park 35, IIl. 
Schwartz Chemical Co., Inc., 50-01— 
2nd St., Long Island City 1, N. Y. 

Schwarzfaerber & Co., G.m.b.H., Geis- 
seestrasse 42, Nurnberg, West Ger- 
many 
Science Service & Supply Co., W. 
Boylston, Mass. 

Scientific Cast Products Corp. of Mi- 
nois, 2520 W. Lake St., Chicago, IIl. 

eye preute, Inc., "111 Monroe 

Garfield, 

Tomy Bader < wo Ltd., Wollaston, 
Wellingborough, "Northamptonshire, 
England 

*Scott Testers, Inc., 103 Blackstone, 
Providence 1, R. I. 

*Scranton Plastic Laminating Corp., 
3218 Pittston Ave., Scranton 5, Pa. 
Screen-O-Printer Mfg. Co., 247 Colum- 

bia St., Adarms, Mass. 

Seal Cast Co., Inc., 2637 E. Hagert 
St., Philadelphia 25, Pa. 

Sealaround Corp., 2024 S. Wabash 
Ave., Chicago 16, Ill. 

Sealol Corp., Warwick Ind. Park, Provi- 
dence 5, R. 

*Sealomatic Electronics Corp. . 75 Scott 
Ave., Brooklyn 37, N. Y. 

Seal-Peel, Inc., 775 Ste phenson High- 
way, Roval ‘Oak 3, Mich. 

Sealview Plastics, Inc., 1010 Ford St., 
W. Conshohocken, Pa. 

Sealy Plastics Corp., Box 89, Rockville, 


onn. 

*SealZit Co. of America, Sub. of The 
Flintkote Co., 3640 Chicago Ave., 
Riverside, Calif. 

Seamco Chemical Co., 3 Hanover St., 
Holyoke, Mass. 

Seamlex Co., Inc., 41-23—24th St., 
Long Island City, N. Y. 

Seattle Plastic Laminators, 4101 Air- 
port Way, Seattle 8, Wash. 

Security Plastics, Inc., 4295 E. llth 
Ave., Hialeah, Fla. 

Seder Plastic Corp., 300 N. College 
Ave., Fort Collins, Colo. 

*Seelye Craftsmen, 984 Central Ave., 
Minneapolis 13, Minn. 

*Seiberling Rubber Co., Plastics Div., 
345—15th St., N.W., Newcomers- 
town, Ohio 

Seidensha Electronical Mfg. Co., Ltd., 
23, Asakusa-Torigoe, Taito-ku, To- 
kyo, Japan 

*Sema Plastic Products Corp., 65-50 
Austin St., Rego Park 74, N. Y. 

*Sepanski & Associates, 900 Clancy 
Ave., N.E., Grand Rapids 5, Mich. 

*Service Plastics, Inc., 5333 Elston Ave., 
Chicago 30, Ill. 

*Servospeed Div., Electro-Devices, Inc., 
4-6 Godwin Ave., Paterson, N. J. 
Servwell Products Co., 6541 Euclid 

Ave., Cleveland 3, Ohio 

Seymour, S. R., & Co., Ltd., Brook Rd., 
Rayleigh, Essex, England 

Shamban, W. S.. & Co., 11617 W. 
Jefferson Blvd., Culver City, Calif. 

Shanco Plastics & Chemicals, Inc., 2716 
Kenmore Ave., Tonawanda, 4 3 

Shannon, Alexander J., Co., The, Route 
5, Fonda, N. Y. 

Sharpe Plastics, Inc., Union Ave., Sud- 
bury, Mass. 

Shasta Mfg. Co., 276 Snyder Ave., 
Berkeley Heights, N. J. 

*Shaw, Francis, & Co., Ltd., Corbett 
St., Manchester 11, England 


*& Indicates Advertiser 








Shaw Industries, Inc. RD #2, Frank- 
lin, Pa. 

Shaw Insulator Co., 160 Coit St., Irv- 
ington 11, N. J. 

Shawinigan Resins Co Mon- 
santo Ave., Speinpicla "1. 1, Mass 

Shaw-Randall Co., Inc., 39 Sabin St., 
Pawtucket, R. L 

Sheffield Corp., The, Sub. of Bendix 
Aviation Corp., Box 893, Dayton 3, 


Ohio 

Sheffield Plastics, Inc., Salisbury Rd., 
Sheffield, Mass. 

*Shell Chemical Co., 110 W. 5lst St., 
New York 20, N. Y. 

Shell Chemical Co., Ltd., 170 Picca- 
dilly, London W.C, 2, England 

Shell International Chemical Co., Ltd., 
St. Helen’s Court, Great St. Helen’s, 
London E.C. 3, England 

Sheller Mfg. Corp., S. Bridge St., Port- 
land, Ind. 

Shepherd, J H., Son & Co., 1820 East 
Ave., Elyria, Ohio 

Sheridan-Gray, Inc., 24701 Crenshaw 
Bivd., Torrance, Calif. 

Sherman, Alan E., & Associates, 8015 
Forsyth Blvd., Clayton (St. Louis) 
5, Mo, 

Sherman Industrial Electronics Co., 
Marylyn Ave., Box 813, State Col- 
lege, Pa. 

Sherman Rubber Co., Div. of Botwinik 
Bros. of Mass., Inc., 2 Sherman St., 
Worcester 1, Mass. 

*Sherwatt Equipment & Mfg. Co., Inc., 
47 Murray St., New York 7, N. Y. 
Sherwin-Williams Co., The, Pigment- 
Color & Chemical Div., 260 Madison 

Ave., New York 16, N. Y. 

Sherwood Moulded Plastics, Inc., 110 
Teviston St., Connersville, Ind. 

, T., & Co., Inc., 804 Hamilton 

Harrison, N. J. 

a Beg Philip, . Sons, 571 Howard 
St., Buffalo 6, Y. 

Sidco, 268 North De. N. Plainfield, N. J. 

—- R. R., Co., The, 183 St. Paul 

Rochester 4, N. y. 

Sicbong Industries, Danbury Industrial 
Park, Danbury, Conn. 

Siempelkamp, G., & Co., Benraderstr. 
(Hochhaus), Krefeld, West Germany 

*Sierra Electric Corp.. 15100 S. Fi- 
gueroa, Gardena, Calif. 

Sierracin Corp., The, 903 N. Victory 

vd., Burbank, Calif. 

Silberline Mfg. Co., Inc., 425 Fairfield 
Ave., Stamford, Conn. 

Silicone Insulation, Inc., 1383 Seabury 
Ave., Bronx 61, N. Y. 

*Sillcocks Miller Co., The, 10 W. Parker 
Ave., Maplewo: 1. 

*Simco Co., The, 920 Walnut St., Lans- 
dale, Pa. 

Simon-Carter Co., 655—19th Ave., N.E., 
Minneapolis 18, Minn. 

Simonds Saw & Steel Co., 470 Main 
St., Fitchburg, Mass. 

— * Anthony J., Georgetown Rd., 
Po 

Simplex "Plastic Products, Inc., 3611— 
14th Ave., Brooklyn 18, N. Y. 

*Simplomatic Mfg. Co., 4416 W. Chi- 
cago Ave., Chicago 51, IIL 

Sinclair Pe trochemicals, Ine. 600 Fifth 

Ave., New York 20, N. 

*Sinclair-Collins Valo Co., "The, Div. 
of International Basic Economy 
Corp., 454 Morgan Ave., Akron 11, 
Ohio 

Sindar Corp., 321 W. 44th St., New 
York 36, N. , 2 

Singer, Lawrence H., 605 Fifth Ave., 
New York 17, _Y. 

Singleton & Mack, ‘Ine., 9 Overwood 
Rd., Akron 13, Ohio 

*Sinko Mfg. & Tool Co., 7310 W. Wil- 
sen Ave., Chicago 31, Il. 

Sirotta, Bernard, “> 610 Smith St., 
Brooklyn 31, N. 

Skeist & Schwarz Ean’ 89 Lincoln 
Park, Newark 2, N. J. 


Skil “% 5033 Elston Ave., Chicago 


Skinner & Sherman Co., Inc., 227 
California St., Newton 58, Mass. 
Skyline Industries, Inc., Titusville, Pa. 
Slomons Laboratories, Ine, 31-19 
Queens Blvd., Lon Island City, N. Y. 
Smith Chemical & Color Co., Inc., 55 

John St., tgs a: ap N. Y. 
— Ae & Co., Tap P. O. Box 
N. Brunswick, N 
sensi On Mfg. Co., 572 Comment 
paw Ave., Y sag City 4, 
Snow Mfg. Div. of  Fenlindnd } F 
| .. 8 Old Hook Rd., West- 


Pha. 2. com "3400 E. Lafayette Ave., 
Detroit Mich. 

Sobenite, Inc., 1026 W. King St., South 
Bend 24, Ind. 

Societé de L’Electronique FSE, 68, 
Bd. Voltaire, Asnieres, Seine, France 

Societé du Verre Textile, 23, Place 
Tolozan, Lyon, France 

SoilTest, Inc., 4711 W. North Ave., 
Chicago 39, Ill. 

a Plastic Products ay 192 Spencer 

Brooklyn 5, N. 

Solera Machine Co., 6308 Alpine Rd., 
Rockfo 

Solvie $.A., 44, rue Prince Albert, Brus- 
sels 5, Belgium 

Somerset Industrial Designs, Inc., 
Box 562, Somerville, N. J. 

Sommer & Maca Glass Machinery Co., 
5501 W. Ogden Ave. ‘0 50, Il. 

Sommers Plastic Products * East 
nantes Industrial Park, E. Ruth- 
erford, N. J. 

Sonoco Products Co., Hartsville, S. C. 

Soo Me: Co., Sub. of Shakespeare 
Co., R.F.D. #3, Columbia, S. C 

Sorel, Frederik 703 W. Willow Rd., 
Prospect Heights, Ill. 

Sossner Steel Stamps, Inc., 161 Grand 
St., New York 13, N. Y. 

South American Minerals & Mdse. 
ie i 425 Park Ave., New York 22, 


South Chester Corp., Southco Div., 
Lester, Pa. 

*South Florida Test Service, Inc., 4301 
N.W. 7th St., Miami 44, Fla. 

South Salem Studios, old Ridgefield 
Rd., South Salem, Y. 

Southeastern Plastics, Tre, 100 Victory 
Blvd., Portsmouth, 

Southeastem Sales are 1705 Central 

Ave., St. Petersburg 13, Fla. 

Southern Chemical Cotton Co., 45th & 
Central Ave., Chattanooga 5, Tenn. 

Southern Clays, Inc., 33 Rector St., 
New York 6, N. Y. 

Southern Plastic Products Co., 948 
Avenue E, P. O. Box 1456, Riviera 
Beach, Fla. 

ee ag es ag Co., oe Pendleton 
bia 1, S. 

Souter, Plastics eatadisies Corp., 
U. S. 29 North, Greensboro, N. C. 
Southern hats Co., P. O. Box 1360, 

Statesville, N. C. 

Southern Solvents & Chemicals Corp., 

14 efferson Highway, New Orleans 
1 

Southwest Chemical & Plastics Co., 
P. O. Box 56, Seabrook, Texas 

Southwestern Plastic Pipe Co., Box 
11F, Mineral Wells, Texas 

wa vag meng Plastics, Inc., 5615 S. 
Rice Ave., Houston 36, "Texas 

Space Products, 2235 E. Artesia, Long 
Beach 5, Calif. 

Spadone Machine Co., Inc., 359 Con- 
necticut Ave., S. Norwalk, Conn, 
Spartan Plastics Corp., 10650 Fern, 

Stanton, Calif. 

Spartan- Dermoplast Corp., 2537 N. 
Seaman Ave., S. El Monte, Calif. 
Spaulding Fibre ag Inc., 310 Wheeler 

St., Tonawanda, N. Y. 
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Pa ee te P. O. Box 212, 


Mier x soy Pletin Co., 2238 Purdue 
Ave., Los Angeles 64, Calif. 

Specialty Chemicals Div. .. Reichhold 
Chemicals, Inc., Rt. 4, Box 9405, 
Austin, Texas 

Specialty Insulation Mfg. Co., Inc., 
aaa at St. & Railroad Ave., Hoosick 
alls 


* Specialty Sachine we 50 Roan- 
oke Ave., Newar L 
Specialty ’ Plastics Corp., 123 Canal St., 


Shelton, Conn. 
*Specialty Products Co., 190 Warren St., 


Jersey City 2 J. 
. Lael RFD #3, Naz- 


Speck 
areth, P. 
*Spencer Chemical Co., Dwight Bldg., 
Kansas City 5, Mo. 
Spencer Turbine Co., 486 New Park 
Ave., Hartford 6, ‘Conn. 

Sperzel Co., 2845 Harriet Ave., Minne- 
apolis 8, ‘Minn. 
Spiral-Glas Ae Co., 
Old Bridge, N. J. 
Sprague-Martin Vacuum Plating Co., 

Inc., 333 Broadway, Bayonne, N. J. 
sors eo 1 Park Ave., New York 


Springheld. “Cast Products, Inc., 124 
Switzer Ave., Springfield 9, Mass. 
om * Fabricators, Inc., Gor Morris 
——— e, Springiiel, N. 
Springs Id Moul ‘sly 
Springfield Tool & Die Co., Inc., 109 
Springfield Ave., Sprin field, N. J. 
—_, 146 Merrick Rd. Lynbrook, 


Sprout, Waldron & Co., Inc., 130 Lo- 
gan St., Muncy, Pa. 

Squires Plastics, inc., 300 Grant a. 
Verona, Pa. 

Staff Die Cutting Go 40 W. 22nd St., 
New York 10, N. Y. 

Stagg, W. Howard Plastics Engineer- 
ing, 2113 E. Sergeant St., Philadel- 


phia 25, Pa. 

Standard Cap & Molding Co., Inc., 307 
S. Eaton St., Baltimore 29, Md. 

or Conveyor Co., 315 N.W. 2nd 

N. St. Paul 9, Minn. 

Standard Electric Mfg. Co., Haddon 
Ave., W. Berlin, N. J. 

*Standard Insulation Co., Inc., Sub. of 
C. H. Dexter & Sons, Inc., we Pater- 
son Ave., E. Rutherford, J. 

ar te Molding Corp., 1517 E. 3rd 

Dayton 2, Ohio 

sinteel Plastics Co., Inc., 62 Water 
St., Attleboro, Mass. 

Standard Plastics, Inc., Fogelsville, Pa. 

sr a? Pyroxoloid Corp., 85 Pleasant 

Leominster, Mass. 

eS Screw Co., 2701 Washington 
Blvd., Bellwood, Ill. 

*Standard Tool Co., 203 Hamilton St:, 
Leominster, Mass. 

Standard Ultramarine & Color Co., 24th 
St. & 5th Ave., P. O. Box 2166, 
Huntington 2, W. Va. 

*Standard-Union Fibre Co., 2950 E. 
Tioga St., Philadelphia 34, Pa. 

Stanford Engineering Co., Box 329, 
Salem, Il. 

en 4 Chemical Co., The, 1418 Ber- 
lin St., E. Berlin, Conn. 

Star Bead Co., Inc., Broad & Com- 
merce Sts., Portsmouth, Va. 

» ne Co., Mountainville, 


*Star Mfg. Co., 
ter, Mass. 

Star Mfg., Inc., 
Little Ferry, N 

Star Plastic Specialties, 
Boston 10, Mass. 

Starlite Industries, Inc., 58th & Market 
Sts., Philadelphia 39, Pa. 


*® Indicates Advertiser 


P. O. Box 195, 


" Monson, 


100 Water St., Leomins- 


107 Industrial Ave., 


215 A &., 
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*Statikil, Inc., 1220 W. 6th St., Cleve- 
land 13, Ohio 

Staub Associates, 280 Canterbury Rd., 
Westfield, N. J. 

Stauffer Chemical Co., Molded Prod- 
ucts Div., 3211 E. 26th St., Los 
Angeles 23, Calif. 

Sta-Warm Electric Co., 858 N. Chest- 
nut St., Ravenna, Ohio 

Steckler, R. Letty Yao Miles Ave., 
Cleveland 28, 

Steelcote Mfg. Co. 3418 Gratiot St., 
St. Louis 3, 

Steere Enterprises, "thie. 422 S. Broad- 
way, Akron 8, Ohio 

Stein Equipment Co., 107—8th St., 
Brooklyn 15, N. Y. 

Stein, Hall & Co., Inc., 285 Madison 
Ave., New York 17, N. Y. 

Stensgaard, W. L., & Associates, Inc., 
346 N. Justine St., Chicago 7, IIl. 

Sterling Alderfer Co., 3850 Granger 
Rd., Akron 13, Ohio 

Sterling Electric Motors, Inc., 5401 
Telegraph Rd., Los Angeles 23, Calif. 

*Sterling Extruder Corp., 1537 W. Eliza- 
beth Ave., Linden, N. J. 
*Sterling, Inc., 5206 W. Clinton Ave., 
Milwaukee 23, Wis. 
| Molders, Inc., 
Lockport, N. Y. 

Sterling Plastics Co., 1140 Commerce 
Ave., Union, N. J. 

Stevenson Co., The, Wellsville, Ohio 

Sticht, Herman H.., ~*~. Inc., 27 Park 
Place, New York 7. ¥. 

Stimsonite Div., Elastic y Nut Corp. 
of America, 3445 N. Kimball Ave., 
Chicago 18, Ul. 

*Stokes, F. J., Corp., 5500 Tabor Rd., 
Philadelp ia 20, Pa. 

*Stokes-Trenton, Inc., 150 Enterprise 
Ave., Trenton 9, N. J 


180 Van Buren 


Stone Machinery Co., Inc., 316 Fay- 
ette St., Manlius, N. Y. 

Stoner-Mudge ~ 2000 Westhall St., 
Pittsburgh 3, Pa. 

Stow Mfg. Co., 443 State St., Bing- 
hamton, N. 

Stowe- Woodward, Inc., 181 Oak St., 
Newton Upper Falls 64, Mass. 

—— Machine a 817 E. 140th 

Bronx 54, N. 
ene = B., Corp., * 301 Longfellow 
Bronx 59, : f 


Streamline Plastics Co., 1112 Brook 
Ave., Bronx 56, N. Y. 

Strick ” Plastics, Spruce & 9th Sts., 
Perkasie, Pa. 

Stricker, Carl, Mechanical Developer, 
35 Leo Terrace, Bloomfield, N. J. 
sag yg : 19 W. 24th 

New York 10, N. Y. 

Stringfield, Raymond B., 229 S. Nor- 
mandie Ave., Los Angeles* 4, Calif. 
Stromes Oven "Systems Div., Peter W. 
Stromes Corp., 154 Baxter St., New 

York 13, N. Y. 
Fifth Ave., 


Structural Fibers, Inc., 
Chardon, Ohio 
*Structurlite Plastics Corp., 223 Newark 
Rd., Hebron, Ohio 
Struthers Wells Corp., Warren, Pa. 
Studebaker Hydraulic Products Co., 
_ N. 33rd Ave., Melrose Park, 
Ill. 


Sturtevant Mill Co., 103 Clayton St., 


Boston 22, Mass 

Styrene Products, ‘Ltd., 170 Piccadilly, 
‘London W.1, Englan 

Success Plastics Corp., P. O. Box 506, 
Indianapolis 6, Ind. 

Sullifoam, Inc., 2300 Stratford Ave., 
Willow Grove, Pa. 

*Sullivan Varnish Co., 410 N. Hart St., 

Chicago 22, Il. 

Summit Industries, Inc., 2104 W. Rose- 
crans, Gardena, Calif. 

Summit niaing Corp., Bashore Bldg., 
Carlisle, P: 

Sun Oil Co., 1608 Walnut St., 
delphia 3, Pa. 


Phila- 


Sun Plastic, Inc., 2834 Vincent St, 
Cuyahoga Falls, Ohio 
Sun Steel Co., 1700 W. 74th Place, 
Chicago 36, Ill. 
— Paint Corp., 619 W. Fayette 
, Syracuse 4, N. Y. 
*Sunli Plastics, Inc., 1506 W. Pierce 
Milwaukee 46, Wis. 
mR. Scientific ‘Instrument, 1810 
Grant Ave., gy 15, Pa. 
Super Tool Co., Div. of Van Norman 
Industries, 21650 Hoover Rd., De- 
troit 13, Mich. 
Superior eens > 89 Ridge St., 


New York 2, N. 
Superior Materials, mt 120 Liberty 
St., New York 6, N. Y. 
*Superior Plastics, Inc., 410-430 N. Oak- 
y Blvd., Chicago 12, Il. 


Ham- 


Superior Roll Leaf Mfrs., Inc., 14 
Porter St., Hoboken, N. J. 

Supplex Co., Div. of Amerace Corp, 
225 North Ave., Garwood, N. 
Sussex Plastic Co., 85 Academy St., 

Belleville 9, N. J. 
Swan Machine Co., 320 Fifth Ave., 
New York 1, .Y. 

Swedish Crucible Steel Co., 8801 
Conant Ave., Detroit 11, Mich. 
*Swedlow, Inc., '6986 Bandini Blvd., Los 

Angeles, Calif. 
— Martin, en a 114 S. Ist 
Louisville 2, 
Pn * H., a" Seb 554 Elm St, 
Kearny, N ) we 
Swift & Co., 4115 Packers Ave., Chi- 
cago 9, ill. 
Swift & Co., 1800—165th St., 
mond, Ind. 
*Swift, M., & a. Be. 10 Love Lane, 
Hartford 1, 
*Switzer Bros., Aes "4732 St. Clair Ave., 
Cleveland 3, Ohio 
Sylvan Plastics, Inc., 1617 Pennsyl- 
vania Blvd. , Philadelphia 3, Pa. 
*Sylvania Electric Products, Inc., Chem- 
ical and Metallurgical Div., To- 
wanda, Pa. 
Sylvania Electric Products, Inc., Parts 
Div., Warren, Pa. 
Symons, Ralph B., Associates, Inc., 3571 
Main Rd., Tiverton, R. I. 
Synco Resins, Inc., 32 Henry St., 
Bethel, Conn. 
*Synthane Corp., 15 River Rd., Oaks, 
Pa. 
Synthetic Chemicals, Inc., 335 McLean 
Blvd., Paterson, N. J. 
Synthetic iow Co., 88 St. Francis 
St., Newark 5, N. 
*Synthetic Products Co.. 1636 W ayside 
Rd., Cleveland 12, Ohio 
Syntron Co., 390 Lexington Ave., 
Homer City, Pa. 
Synvar Corp., 726 King St., Wilming- 
ton 99, Del. 
Syracuse Ornamental Co., Inc., 581 S. 
Clinton St., Syracuse 2, N. Y. 
Syracuse Plastic Molders, 106 Mechanic 
St., Syracuse 2, N. Y. 


T 
T. O. Plastics, Inc., 2901 E. 78th St., 
Minneapolis 23, Minn. 
Taber Instrument Corp., 107 Goundry 
St., N. Tonawanda, . # 
*Taccone Corp., North "East, Pa. 
Taussig, F. H., 175 W. 76th St., New 
York 23, N. 
La Verne, Calif. 


Taylor Fibre C 0., 
my Fibre Co., Box 471, Norristown, 


#Taylor Instrument Companies, 95 Ames 
St., Rochester 1, N. Y 

*Taylor, Stiles . Co., 
Riegelsville, N 

Tavlor-Emmett Controls, Inc., 
Turkeyfoot Lake Rd., Akron 19, 


Ohio 
Tech-Art Plastics Co., 111 Ridgedale 
Ave., Box 739, Morristown, N. J 
Technical Industries, Inc., 518 Barron 
Ave., Woodbridge, N. J 


13 Bridge St., 
445 E. 

















Technical Product Co., ag! Lexington 
Ave., New York 17, N. 

Technical Research SL, P. O. Box 
869, Pasadena 20, Calif. 

Technical Tape Corp., 240 North Ave., 
New Rochelle, N. Y. 

Technicraft Co., 1156 Commonwealth 
Ave., Boston 34, Mass. 

Techniform, Inc., 7756 Balboa Blvd., 
Van Nuys, Calif. 

Technigraph, 1012 W. 5th St., Winona, 
Minn. 

Techni-Plastics, Inc., 4 Yennicock Ave., 
Port Washington, N, Y. 
Technique Associates, Inc., 1413 N. 
Cornell Ave., Indianapolis 2, Ind. 
Teitelbaum, N., Sons, Inc., 261 Grand 
Concourse, New York 51, N. Y. 

Telemat Corp., 21 Lafayette  St., 
Worcester 3, Mass. 

Tennessee Corp., 1330 W. Peachtree, 
Atlanta 9, Ga. 

Tennessee Products & Chemical Corp., 
2611 West End Ave., Nashville, Tenn. 

Tenney Engineering, Inc., 1090 Spring- 
field Rd., Union, N. J. 

Terkelsen Machine Co., 326 A St., 
Boston 10, Mass. 

Terox Corp. of America, 3550 Lombard 
Ave., Franklin Park, I 

Testing Machines, Inc., 72 Jericho 
Turnpike, Mineola, N. Y. 

Tewes Plastics Corp., Pearl St., Wau- 
kesha, Wis. 

Texaco, Inc., 135 E. 42nd St., New 
York 17, N. Y. 

Texas Butadiene & Chemical Corp., 
529 Fifth Ave., New York 17, N. Y. 

Texstar Plastics, A Div. of The Tex- 
star Corp., 1400 Henderson St., P. O. 
Box 1440, Forth Worth 1, Texas 

Textile Rubber Co., Inc., Bowdon, Ga. 

Textileather Div., The General Tire & 
Rubber Co., 607 Madison Ave., 
Toledo 3, Ohio 

Tex-Trude, Inc., P. O. Box 12465, 
Houston 17, Texas 

Thal, Bernard, 791 Tremont St., Boston 
18, Mass. 

Thalco, 6431 Flotilla St., 
22, Calif. 

*Thermatron Co., The, Div. of Willcox 

& Gibbs Sewing Machine Co., 214 

W. 39th St., New York 18, N. Y. 

*Thermel, Inc., 9400 W. Robinson Rd., 

Franklin Park, Ill. 

*Thermo Electric Co., Inc., 109 Fifth 
St., Saddle Brook, N. J. 

Thermo-O-Form Plastics Cc., 17641 
Ashland Ave., Homewood, II. 

Thermold Corp., Fairground Dr., Man- 
lius, N. Y. 

Thermomat Co., Inc., 623 Prospect St., 
Rear, Trenton 8, N. J. 

*Thermoplastic Equipment Corp., Div. 
of Thermoplastic Processes, Inc., 
1261 Valley Rd., Stirling, N. J. 

Thermoplastic Processes, Inc., 1268 
Valley Rd., Stirling, N. J. 

Thermotech Plastics, Inc., Thermoset- 
ting Affiliate of Booker & Wallestad, 
Inc., 3326 Gorham Ave., Minneap- 
olis 26, Minn. 

Thielex Plastics Corp., The, P. O. Box 
518, New Market, N. J. 

*Thierica Studio, Inc., 900 Clancy, N.E., 
Grand Rapids 5, Mich. 

“ee. Inc., 845 Broadway, Denver 3, 
‘olo 

Thiokol Chemical Corp., 780 N. Clin- 
ton Ave., Trenton 7, N. J. 

wigan, Charles W., inc., 4540 Worth 

Philadelphia 24, Pa. 

PhP tory Inc., 316 E. 7th St. N., 
Newton, lowa 

Thompson as ‘3 astics, 185 Second St., 


Mineola, N. 
Thompson CSnicil Co., 90 Mendon 
Fiber Glass, 1733 


Ave., Pawtucket, R. L 
Thompson, a 

Cordova St., Los Angeles 7, Calif. 

% Indicates Advertiser 


Los Angeles 








*Thoreson-McCosh, Inc., 


*Transilwrap Co., 


*Tri-Kris Co., 


Thompson, Weinman & Co., 52 Van- 
derbilt Ave., New York 17, N. Y. 
Thompson-Hayward Chemical Co., 2915 
Southwest Blvd., Kansas City, Mo. 
Thomson-National Press Co., Dean 

Ave., Franklin, Mass. 
Thor Power Tool Co., 
St., Aurora, Ill. 


175 N. State 


18208 W. Mc- 
Nichols Rd., Detroit 19, Mich. 


*Thropp, Wm. R., & Sons, Div. of J. M. 


mann Co., Inc., 550 New York 
Ave., Lyndhurst, N. J. 
Thunderbird Plastics, Inc., 650 Ottawa 
Ave., N., Minneapolis 22, Minn. 
Thwing-Albert Instrument Co., 5398 
Pulaski Ave., Philadelphia 44, Pa. 


Ti-Co Industries, Inc., P. O. Box 185, 
Tipton, Ind. 
Tico Plastics, Inc., 55 W. 13th St., 


New York ll, N. Y. 

Tietz & Baur Plastics, Inc., 5009 W. 
Lake St., Melrose Park, Ill. 

Tiger Plastics Corp., 307 Richardson 
St., Brooklyn 22, N. Y. 

Tillinghast Associates of Germany, 
1901 Victoria Dr., Fullerton, Calif. 


*Tilp, J.G., Inc., Milltown Rd., Union, N.J, 


Timadco, Inc., 72 Jericho Turnpike, 
Mineola, N. Y. 

Timely Products Co., 308 Rodgers Rd., 
Des Moines 15, lowa 

Timken Roller Bearing Co., The, 1835 
Dueber Ave., Canton 6, Ohio 

Tinnerman Products, Inc., P. O. Box 
6688, Cleveland 1, Ohio 

Titanium Pigment Corp., 111 Broad- 

way, New York 6, N. Y. 

Todaro, S.. Be Ge.» 52 Trinity Place, Buf- 
alo 1, N. 

Toko Mé chine ‘Industry Co., Ltd., No. 
9, 2-chome, Kanda Sudacho, Chi- 
yoda-ku, Tokyo, Japan 

Toledo Plastics Co., 397 Phillips Ave., 
Toledo 12, Ohio 

Toledo Scale, Div. of Toledo Scale 
Corp., 1087 Telegraph Rd., Toledo 
12, Ohio 

Tompkins’ Label Service, Frankford 
Ave. at Allegheny Ave., Philadel- 
phia 34, Pa. 

Tonawanda Engineering Co., 
wanda, N. Y. 

Topflight Corp., 160 E. 9th Ave., York, Pa, 

Torsion Balance Co., The, 35 Mon- 
hegan St., Clifton, N. J. 

Tote came Inc., 710 S. 7th, Beatrice, 
Neb 

Tower Iron Works, Inc., 50 Borden 
St., Providence 1, R. I. 

Tracerlab, Inc., 1601 Trapelo Blvd., 
Waltham 54, Mass. 

4427 N. Clark St., 
Chicago 40, 1. 


Trans-Matic Mfg. Co., 5501 W. Mont- 
rose Ave., Chicago ‘41, Il. 

Transplastics Fabricating Co., 34 Cam- 
bria St., Boston 15, Mass. 

Trans-Poly Corp., 151 Mt. Vernon Ave., 
Mt. Vernon, N. ; # 

Triana, Rafael, 1061 St. Nicholas Ave., 
New York 32, N. Y. 

Trico Machine Products Corp., The, 
2664 Grand Ave., Cleveland 4, Ohio 

Box 631, Lansdale, Pa 

Trim Molded Products Co., Inc., Rt. 5, 
Box 65A, Burlington, Wis. 

Trimold, Inc., 1011 Military Rd., Ken- 
more 17, N. Y. 

Trimpe, L Co., The, 5374 Hunt- 
ington Dr., S., Los Angeles 32, Calif. 

Tri-Point Plastics, Inc., 175 I. U. Wil- 
lets Rd., Albertson, N. Y. 


Tona- 


*Triulzi, A., Off., S.a.s., Via Vialba 56, 


Novate, Milan, Italy 

Tri-State Plastic Molding Co., 505 
Fourth St., Henderson, Ky. 

Trivac Co., 2029 Granville Ave., Los 
Angeles 25, Calif. 

Tri-Wall Containers, Inc., 799 Wash- 
ington St., New York 14, N. Y. 


Troester, Paul, Maschinenfabrik, Am 
Brabrinke 2+ 3, Hannover-Wulfel, 
West Germany 

*Tronomatic Machine Mfg. Corp., 25 


Brabrinke 2-3, Hannover-Wulfel, 
*Troy Blanket Mills, 200 Madison Ave., 
ew York 16, N. Y. 


Truscon Laboratories, Div. of Devoe 
= Raynolds Co., inc., 1700 Caniff 
Detroit 11, Mich. 
Tul Cla, Inc., W. Oak St. Ext., Kent, 
io 
Tumble-Buff Laboratories, Inc., 95-10 
Tuckerton St., Jamaica 33, N. Y. 
*Tumb-L-Matic, Inc., St. Marys St., 
Stamford, Conn 
bir it Co., N. Smithfield, Woonsocket, 
1. 


Turchon Follower Machine Co., 26950 
Van Born Rd., Box 657, Inkster, Mich. 

Turner Halsey Co, 40 Worth St., New 
York 13, N. (Sales Agency for 
Mount Vernon ‘ake Inc., Industrial 
Div., Mercantile Trust Bidg. ., Balti- 
more, Md.) 

Turner Machine Cee bom, 28-40 Maple 
Ave., Danbury, Co: 

Turner Tanning Machinery ¢ Co., The, 
65 Walnut St., Peabod 

20th Century Plastics Cae 4210 N. 
Sayre Ave., Chicago 34, ill. 

Tyer Rubber Co., 10 Railroad Ave., 
Andover, Mass. 

Tylene Plastics, Inc., Freyer Rd., 
Michigan City, Ind. 

Tyler, W. S., Co., 3615 Superior Ave., 
Cleveland, Ohio 


U 


UBS Chemical Co., Div. of A. E. Staley 
Mfg. Co., 491 Main St., Cambridge 


42, Mass. 

Uddeholm Co. of America, Inc., 155 
E. 44th St., New York 17, N. Y. 
Uhlich, Paul, & Co., Inc., 90 West St., 

New York 6, N. Y. 

Ultra Electroforming & Mfy., 110 
Cedar Ave., Pitman 7, N. J. 

Ultra Plastics, Inc., 28th & Parrish 
Sts., Philadelphia 30, Pa. 

Ultra Ray Pearl Essence Corp., 146 
Pleasant St., Hyannis, Mass. 

Union Carbide Chemicals Co., Div. of 
Union Carbide Corp., 270 Park Ave., 
New York 17, N. Y. 

Union Carbide Corp., Silicones be” 
270 Park Ave., New York 17, Y. 

*Union Carbide International Co., 4 4 
of Union Carbide Corp., 970 Park 
Ave., New York 17, N. Y. 

Union Carbide Olefins Co., Div. of 
Union Carbide Corp., 270 Park Ave., 
New York 17, N. Y. 

*Union Carbide Plastics Co., Div. of 
Union Carbide Co 270 Park Ave., 
New York 17, NY 

Union Carbide Plastics Co., Div. of 
Union Carbide Corp., 796 Freling- 
huysen Ave., Newark 12, N. J. 

Union Ink Co., Inc., 455 Broad Ave., 
Ridgefield, N. J. 

Union Oil Co. of California, P. O. Box 
7600, Los Angeles 54, Calif. 

Union Paste Co., 1605 Hyde Park Ave., 
Hyde Park 36, Mass. 

Union Tool Corp., The, 900 N. Detroit 
St., Warsaw, Ind. 

Union Tool & Engineering Co., 332- 
336 Jones St., Dayton 10, Ohio 

United Carbon Co., Inc., United Car- 
bon Bidg., Charleston 97, W. Va. 

United Clay Mines, 101 Oakland, 
Trenton, N. J. 

ae Cork Companies, are 
Div., 29 Central ite | honey, N. 

United Electric 
School St., Gosccmuans 7” C. 

United Fabricators & Electronics, Inc., 
S. Greeley St., Stillwater, Minn. 

United Laboratories Co., 801 E. Lin- 
den Ave., Linden, N. J. 
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United Laminations, Inc., 1311 Lacka- 
wanna Ave., Mayfield, Pa. 

United Mask & Novelty > - ae 70- 

02—70th Ave., Glendale, N 

United Merchants Industrial tPebrics, 
1407 Broadway, New York 18, N. 

Pages Progress, Inc., 54-60 Dott Bey 
P, O. Box 5186, Albany 5, N. Y. 

United Sales Service, 8864 W. Pico 
Blvd., Los eg 35, Calif. 

United Sensor & Control Corp., 122 
Naubuc Ave., Glastonbury, Conn. 
United Shoe Machinery Corp., 140 

Federal St., Boston 7, Mass. 
United Shoe Machinery Corp., Pop 
Rivet Div., River Rd., Shelton, Conn. 
United States Chemica Milling Corp., 
Omohundro Fiberglass Div., 1700 
a Ave., Manhattan Beach, 


The, 
Indianapolis 7, 


U. S. _ Fibre Box Co., 
1409 Roosevelt Ave., 


Ind. 
United States Gasket Co., Plastics Div. 
of age Inc., 602 N. 10th St., 


Camden, N. J. 
U. S. Glass Fi, Co., 148 Forest St., 


Manchester, Conn. 


*United States Gypsum Co., 300 W. 
Adams St., Chicago 6, il. 
*U. §. Industrial Chemicals Co., Div. of 


National Distillers & Chemical Corp., 
99 Park Ave., New York 16, N. Y. 
*U. S. Metal Coatin Co., Inc., 224 

Lincoln Blvd., Mi dlesex. N. J. 

U. S. Peroxygen Corp., 850 Morton 
Ave., Richmond, Calif. 

U. S. Plastic Molding Corp., 75 Carl- 
ton St., Wallingford, Conn. 

U. S. Plastic Products Corp., 
Ave., Metuchen, N. J. 

*U. S. Polymeric Chemicals, Inc., Canal 
& Ludlow Sts., Stamford, Conn. 
United States Radium Corp., P, O. Box 

246, Morristown, N. 
*U. S. Rubber Co., Naugatuck Chemi- 
cal Div., Elm St. Naugatuck, Conn. 
*U. S. Rubber Co., Royalite Div., 2638 
N. Pulaski Rd., Chicago 39, Ill. 
U. S. Stoneware Co., The, 12 East 
Ave., Tallmadge, Ohio 
United States Testing Co., Inc., 1415 
Park Ave., Hoboken, N. J. 
United Tool Co., 170 Bennett St., 
Bridgeport 5, Conn. 
United Ultramarine & Chemical Co., 
Inc., 149 Broadway, New York 6. 


Whitman 


N. Y. 
Universal Molding, Inc., 535 N. Keller 
St., Upper Sone pushy. Ohio 
Universal Mould Products 
Commonwealth 5 te Bristol, 
Universal Plastics Co., 1105 W ke 
Ave., N., Seattle 9, Wash. 
Universal Unlimited, Inc., Pratt Oval, 
Glen Cove, N. Y. 
Universal-Automatic Corp., 9545 Ains- 


C a 


lie St., Schiller Park, Ill. 

Urethane Corp. of America, 410 E. 
Center St., Medina, N. Y. 

Urrite Plastics Fabricators, 4740 §S. 


Durfee Rd., Pico Rivera, Calif. 
Usines Gheysen, S.A., Stationstreet 37, 
Lembecq-Hal, Belgium 
Utility Mia. Co., 4758 S. Kingan Ave., 
Cudahy, Wis. 


Vv 


Vac-Art, Inc., 3597 Center Ave. Rd., 
Bay City, Mich. 
Vacumet Finishing, Inc., 6827 E. Davi- 
son Ave., Detroit 12, Mich. 
Vacuum Metalizing Corp., 
maica Ave., Hollis 23, N. 
Vacuum Plastics Corp., 1096 a St., 
Columbus 22, Ohio 
11653 Bs Jeffer- 


. 10 Ja- 


Vacuum Plate Corp., 
son Blvd., Culver ‘City, Ca 
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*Vertrod Corp., 


Vesna Specialties . Inc., 34 Linden 
Somerville 43, Mass. 

Viewis Technik, Niederwalluf, West 
nae (U. S. Rep.: David S. 
Greenfield, 3143 Decatur Ave., Bronx 
67, N. Y.) 

Valco Corp., 1710 Roblyn Ave., St. 
Paul 4, Minn. 

Valco, Inc., 7500—4th St., 
burg 3, Fla. 

Valite Div. of Valentine Sugars, Inc., 
726 Whitney Bldg., New Orleans 2, 


, St. Peters- 


La. 
Valley-National Corp., The, Clark St., 
Milldale, Conn. 
Valvair Corp., 454 Morgan Ave. 
3, Ohio 
Van Cleef & Co., Inc., P. O. Box 247, 
Branford, Conn. 
*Van Dorn Iron Works Co., Inc., The, 
2685 E. 79th St., Cleveland 4, Ohio 
Van Ness Plastic Molding Co., 610 
Washington Ave., Belleville 9, N. J. 
Van Norman Molding Co., 4631 Cot- 
tage Grove Ave., Chicago 53, IIl. 
Van Vlaanderen Machine Co., 370 
Straight St., Paterson, N. J. 
Vanadium-Alloys Steel Co., Latrobe, 
10732 Riverside Dr., N. 


Pa. 
Vanfaire Co., 
Hollywood, Calif. 
Vanguard Ruptacts Inc., 19 Crawford 


, Akron 


St., Newark 2 
Vansul Colors, +83 William St., Engle- 
w 


Vantines, ‘Inc., 133-10—32nd Ave., 
Flushing 54, N. Y. 

Varcum Chemical Div. of Reichhold 
Chemicals, Inc., “3 O. Box 476, Ni- 
agara Falls 7, N. 

Vari-Plastics, Inc., 
Watervliet, N. 

Vaupell Industrial Plastics, 
53rd St., Seattle 7, Wash. 

Vavrik, Louis, 332 Colony Rd., 
ford, Ohio 

Velsicol Chemical Co 330 E. Grand 
Ave., Chicago 11, nL.” 

Velveray om 15 W. 34th St., 
York 1 Y. 

Verduin, ot Machine Comp. 345-357 
Tenth Ave., Paterson 4, 

Vereinigte C hemische Fabcikes, Sebas- 
tian-Kohlgasse 3/9, Vienna, Austria 
Vernon Plastics Corp., 82 Brookline St., 

Lynn, Mass. 
*Vernon Specialties, Inc., 
N. Tarrytown, 


16th St. & 6th Ave., 
1144 W. 


Ross- 


New 


42 River St., 


Verona - Pharma Chemical Corp., 
Springfield Rd., Union, N. J. 
Verson Allsteel Press Co., 9348 S. Ken- 


wood Ave., Chicago 19, Til. 


2037 Utica Ave., Brook- 
10 S. 18th St., Phila- 
delphia 3, 


Vie Mfg. a 1313 Hawthorne Ave., 
Minneapolis, Minn. 

Victor Chemical Works, Div. of Stauf- 
fer Chemical Co., 155 N. Wacker 
Dr., Chicago 6, Ill. 

Victor Kellering, Inc., 955 E. 5lst St., 
Brooklyn 3, N. Y. 

Victorville Lime Rock Co., Sub. of 

. K. Williams & Co., Box 548, Vic- 
torville, Calif. 

Victory Carbide Saw & Tool Co., Inc., 
1027-41 Anita Ave., Antioch, Ill. ~ 

Viewty M Me. ne ye W. Arcade 

icago 12, 

nen Plastics a 
Hudson, Mass. 

Vinyl Compositions, Ltd., Albert Rd., 
Lowerhouse, Bollington, Nr. Maccles- 
field, Cheshire, England 

Vinyl Corp., of America, 600 Irwin St., 
Dayton 3, Ohio 

Virginia Chemical cae. 1920 Rose- 
lane, Lynchburg, V 

Virginia Plak 270 Madison Ave., 
New York 16, 


lyn 34, N. Y 
Via Plastics, le, 


72 Apsley St., 


Visking Co., Div. of Union Carbide 
Corp. 6733 W. 65th St., Chicago 38, 


Vitex Plastics, Inc., 830 Broadway, New 
York 3, N. Y. 

Vichek Tool Co., Sub. of Pendleton 
Tool Industries, Inc., 3001 E. 87th 
St., Cleveland 4, Ohio 

Vogel Mfg. Co., The, 506 Logan St. 
Bridgeport 1, Conn. 

Voges Mig. Co., Inc., 103-11—98th St. 
Ozone Park 1 17, N. Y. 

*Vogt Mfg. Corp., 100 Fernwood Ave., 
Rochester 10, N. Y. 

von Opel, Georg, Corp., 15 William St., 
New York 5, N. Y. (U. S. Rep. for 
Dynamit Nobel A.G.) 

Vorac Co., The, 147 Meadow Rd. 
Rutherford, N. J. 

Vulcan Corp., Sinton Mezzanine, Cin- 
cinnati 1, Ohio 

Vulcan Electric Co., 88 Holten St. 
Danvers 32, Mass. 

Vulcanized Rubber & Plastics Co., 5 §, 
Pennsylvania Ave., Morrisville, Pa 


Ww 


W. & A. Mosiins Or. 91 Grand St., 
New York 13, 

W. & F. Mfg. wag mi Fey 245-251 
Seneca St., Buffalo 5, N. Y. 

W-L Molding Co., a 8212 U. S. 
Highway 131 S., Kalamazoo, Mich. 
Wabash Metal Products Co., Inc., P. O. 

Box 305, Wabash, Ind. 
Wachter Plastic Co., 811 T St., Sacra- 
mento 14, Calif. 
Wagner, Charles A., Co., Inc., 4455 N. 
6th St., Philadelphia 40, Pa. 
Wagner Plastic Corp., 28C Route 88, 
Lakewood, N. J. 
Waldes Kohinoor, Inc., 47-16 Austel 
Place, Long Island City 1, N. Y. 
Waldron-Hartig Div., Midland-Ross 
Corp., 1137 Globe Ave., Mountain- 
side, N. J. 
#Waldron- Hartig Div., 
P. O. Box 791, 


New Bruns- 
ar . N. ‘ 
*Waljohn Plastics, Inc., 8735 Fourth 
Ave., Brooklyn 9, N. Y. 
Wallace, L. R. & Co., 172 N. 
Ave., Pasadena 1, Calif. 
Wallace & Tiernan, Inc., 25 Main St., 
Belleville 9, N. J. 
*Wallace & Tiernan, Inc., Harchem 
Div., 25 Main St., Belleville 9, N. J. 
*Wallace & Tiernan, Inc., Lucidol Div., 
1740 Military Rd., Buffalo 5, N. Y. 
Wal-Mar Plastics, Inc., 21805 Western 
Ave., Torrance, Calif. 
Waltco Products, Inc., 4501 South 
Western, Chicago 9, II. 
Wama Co., The, 501 E. Preston St., 
Baltimore 2, Md. 
Wasco Products, Inc., 5 Bay State Rd., 
Cambridge 38, Mass. 
Waterbury Companies, Inc., 835 S. 
Main, Waterbury 90, Conn. 
*Watertown Mfg. Co., The, 127 Echo 
Lake Rd., Watertown, Conn. 
Watlow Electric Mfg. Co., 1376 Fer- 
guson Ave., St. Louis 14, Mo. 
*Watson-Standard Co., 225 Galveston 
Ave., Pittsburgh 12, Pa. 
*Watson-Stillman Press Div., Farrel- 
Birmingham Co., Inc.., 565 Blossom 
Rd., Rochester 10, N. 
Watts Regulator Co.., ets Mass. 
Waynco, Inc., Box 303, Winona, Minn. 
Wayne Machine & Die Co., 375 Broad- 
way, Passaic, N. J. 
Wayne Plastics Corp., 2330 Dwenger 
Ave., Fort Wayne, Ind. 
Web Controls Corp., 318 Briarcliffe 
Bs 


Midland-Ross 


Vernon 


Rd., W. Englewood, N 
*Weber Hot Stamping Equipment Co., 
Chicago 13, 


a N. Kedzie Ave., 
Ill. 

















Weber Marking Systems, Inc., 215 E. 
Prospect Ave., Mount Prospect, Ill. 
sini Plastics, Inc., Stevens Point, 
tall Inc., 11 W. 42nd St., New 

York 36, N. 

Weighing & Control Components, Inc., 
Industrial Park, East County Line 
Rd., Hatboro, Pa. 

Weiss, Albert, Machine Co., Inc., 150— 
20th St., Brooklyn 32, N. Y. 

Weiss & Klau, 462 Broadway, New 
York 13, N. Y. 

Welch Plastics & Mfg. Co., Inc., 814 
W. Third Ave., Columbus 8, Ohio 
*Welding Engineers, Inc., Church Rd. 
& Crooked Lane, Norristown, Pa. 
*Weldotron Corp., 841 Frelinghuysen 

Ave., Newark 12, N. 

Wellington Print W orks, ‘Inc., Lalor & 

Hancock Sts., Trenton, N. J. 
*Wellington Sears Co., 111 W. 40th St., 
New York 18, N Y. 

Wenigmann, He inrich, _ Praezisions- 
Werkzeug & Maschinenfabrik, Haan, 
West Germany (U. S. Rep.: Norca 
Machinery —. 850 Fifth Ave., 
New York 1, N. Y.) 

*Werer & Pfle ile rer, Theodorstrasse 10, 
Stuttgart, West Germany 

Wess Plastic Molds, srt 112 S. 6th St., 
New Hyde Park, 

Wessel, Stanley, & Xa DON. Michigan 
Ave.. Chicago 11, Il. 

West Coast Plastics Distributors, Inc., 
9014 Lindblade St., Culver City, 
Calif. 

*West Instrument Corp., 4363 W. Mon- 
trose Ave., Chicago 41, II. 

*Westchester Plastics, Inc., 326 Waverly 
Ave., Mamaroneck, N. Y. 

Westech Engineering, 483 Robert Ave., 
Santa Clara, Calif. 

Western Automatic Machine Screw Co., 
The, Div. of Standard Screw Co., 
P. O. Box 280, Elyria, Ohio 

Western Coating Co., P. O. Box 598, 
Oakridge Sta., Royal Oak 3, Mich. 

Western Coil & Electrical Co., 215 
State St., Racine, Wis. 

Western Plastic, Inc., E. 802 Pacific, 
Spokane 3, Wash. 

Western Plastic & Rubber Co., 1101 
Wright Ave., Richmond, Calif. 

Western Plastics Corp., 1515 W. 2nd 
St., Hastings, Neb. 

Western Plastics Corp., 3110 Ruston 
Way, Tacoma 2, Wash. 

Western Solvents & Chemicals Co., 
6472 Selkirk St., Detroit 11, Mich. 
Western Specialty Mfg. Corp., Munici- 
pal Airport, P. O. Box 2192, Chey- 

enne, Wyo. 

Western Supplies Co., 2920 Cass Ave., 
St. Louis 6, Mo. 

Westinghouse Electric Corp., Micarta 
Div., Hampton, S. C. 

Westlake Plastics Co., West Lenni Rd., 
Lenni Mills, Pa 

Westland Plastics, Inc., 3317 E. Pico 
Blvd., Los Angeles 23, Calif. 

Westmoreland Plastics Co., Inc., 135 
Gertrude St., Latrobe, Pa. 

Westplex Corp., 12 Commercial St., 
Rochester 14, N. Y. 

Weyerhaeuser Co., 351 Pennsylvania 
Ave., Beverly, N. J. 

Weyerhaeuser Co., Silvatek Div., Ta- 
coma Bldg., Tacoma 1, Wash. 

—. Plastics Co., Mays Landing, 


Wheelabrator Co 1414 S. Byrkit St., 
Mishawaka, Ind” 


Wheeling Stamping Co., 8th & Hazlett, 
Wheeling, W. Va 
, Box 271, 


Whitaker, Douglas C., Co. 

Glenside, Pa 
White Pigments Corp., W. Rutland, Vt. 
White. S. S., Dental Mfg. Co., Indus- 


trial Div., 10 E. 40th St., New York 
16, N. Y 
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Whitehouse Plastics Corp., Route 3, 
Box 219, Fort Worth, Texas 
Whiting, E. B. & A. C., Co., Pine & 
Howard Sts., Burlington, Vt. 
*Whitlock Associates, Inc., 21655 
Coolidge Highway, Oak Park 37, 


Mich. 
bet ae ae 9330 Byron St., Schiller 
Pz 
ae whiteker, Clark & Daniels, ney 100 
Church St., New York 7, 
Whyte Mfg. Co., Inc., 113 Rid, ‘Ave., 
New York 3, N. . f 
* Wiegand, Edwin L., Cn. ., 7500 Thomas 
Blvd., ‘Pittsburgh 'B, 
Wisuse Precision 2 re 975 
Close Ave., Bronx, N. Y. 
Wiggins Plastic Molding Co., Inc., 180 
Kingsland Rd., Clifton, N. 
Wilco Co., 4425 Bandini Blvd., Los 
Angeles, Calif. 

Wilcox Plastics, Inc., 656 Vail Ave., 
Montebello, Calif. 
*Wilcox Products Co., 3453 Dakota 

Ave., Minneapolis 16, Minn. 
* Wilkinson Co., 619 E. Tallmadge Ave., 
Akron 10, Ohio 
wie Plastics, 918 S. 4th, St. Louis 2, 
Mc 


Williams, Cc. K., & Co., 
Ave., E. St. Louis, Tl. 

Williams, Gabriel, Co., 
Rd., Freeport, N. Y. 

* Williams, George A.., a Son, 17 Murray 
St., New York 7 Y. 

Williams Mfg. Co., a 419 E. La 
Palma Ave., Anaheim, Calif. 

*Williams-White & Co., 600 Third Ave., 
Moline, Til. 

Williamson Adhesives, Inc., 8220 Kim- 
ball Ave., Skokie, Il. 

Wills, John A., & Co., 2941 Doyne Rd., 
Pasadena 8, Calif. 

Willson Camera Co., 1395 Lawrence 
Rd., Havertown, Pa. 

Wilmod Machinery Co., Ltd., 28 Jut- 
land Rd., Toronto 18, Ont., Canada 
het ca & Cassidy, Inc., 108 Provost 

Brooklyn 22, N. Y. 
xw - oh Wood Re finery, Norway, Me. 

Wilpet Tool & Mfg. Co., 244 Dukes 
St., Kearny, N. J. 

Wilson, G. C., & ‘<" 9g Eighth 
Ave., Huntington 2, Va. 

Wilson Petroleoke & pe Corp., 
500 Fifth Ave., New York, N. Y. 
Wilson Plastics, Inc., 1531 Milan Rd., 

Sandusky, Ohio 
Wilson, Ralph, Plastics, Inc., 600 Gen- 
eral Bruce, Temple, Texas 
*Wilson, Thomas C., Inc., J i 
Ave., Long Island City 1, 
*Wilson-Martin, Div. of Read ee Co., 
Inc., Snyder Ave. & Swanson St., 
Philadelphia 48, Pa. 

Windman Bros., 3325 Union Pacific 

Ave., Los Angeles 23, Calif. 
*Windsor, R. H., Ltd., Leatherhead Rd., 
Chessington, England 

Winner Mfg. Co., Inc., P. O. Box 87, 
W. Trenton, N. J. 

Wintriss, Inc., 20 Vandam St., New 
York 13, N. Y. 

Wirz, A. H., Inc., 2300 W. 4th St., 
Chester, Pa. 

*Witco Chemical Co., Inc., 122 E. 42nd 
St., New York 17, N. Y. 

Witte, John H., & Sons, Resin Div., 
Oak St., & Bluff Rd., Burlington, 
Iowa 

Wittman, Lawrence, & Co., 1395 Mar- 
coni Blvd., Copiague, N. Y. 

the: a George, Co., ate 514 W. 24th 
, New York 11, % A 

Ww att Paper aN oR Machinery 
Corp., 18584 Fitzpatrick Ave., De- 
troit 28, Mich. 

Wolverine Plastics, Inc., 495 Redman, 
Milan, Mich. 


2001 Lynch 
Inc., 77 Mill 


Wolverine Solvents & Chemicals Co 
2940 Stafford Ave., S.W., Gand 
Rapids 8, Mich. 

WwW Flour, Inc., Howard St., Win- 
Pn a N. H. 

R. D., Co., roe Ledger Bldg., 
WP hilartclohia 5, 

Woodall ately ye 7575 E. Mc- 
Nichols Rd., Detroit 34, Mich. 

Worbla, Ltd., Papiermuhle-Bern, Swit- 
zerland 

Worcester Moulded Plastics Co., 14 
Hygeia St., Worcester 8, Mass. 

World Plastics, 1685 Boone Ave., New 
York 60, N. Y. 

Worthington Corp., Harrison, N. J. 

*Wrenn Paper Co e, 806 W. First 
Ave., Middletown, Ohio 

Wright aa Co., 200 Wright St., 
Newark 5, N. J. 

Wyandotte Chemicals Corp., 1609 Bid- 
me Ave., Wyandotte, Mich. 

att Industries, Inc., Plastic and Rub- 
a = Div., 6200 Kansas St., P. O. Box 
3052, Houston 1, Texas 

Wye Industries, 6 General Devine Way, 
Boston 27, Mass. 

Wysong & Miles Co., 625 Fulton St., 
Greensboro, N. C. 

Wyssmont Co., Inc., 42-07D 27th St., 
Long Island City 1, N. Y. 

Wyzenbeek & Staff, Inc., 223 N. Cali- 
ornia Ave., Chicago 12, Ill. 


x 


Xylos Rubber Co., P. O. Box 2727, 
Akron 1, Ohio 


Y 
Yardley Plastics rag 142 Parsons Ave., 
Columbus, 
Yarnall-Warin Co. 102 E. Mermaid 
Lane, Philadelphia 18, Pa. 


ber Co., 2211 Peninsula Dr., Erie, 


Yorker & Sons, Inc., 601-03 E. 48th 
Ave., Denver 1, Colo. 

Young Bros. Co., 1823 Columbus Rd., 

Cleveland 13, Ohio 

Yous Development Div., Explosives 

t., Hercules Powder Co Co., Inc 

Wikalowen 99, Del. 

Young Machinery Co., Inc., The, 
Muncy, Pa. 


” 


z 


Zack Radiant Heat Co., 38-40 Ann St., 
Passaic, N. J. 

Zant-Terrace Plastics, Inc., 1123 Re- 
ondo Blvd., Inglewood, Calif. 
Zapf, Charles, & Co., 2423 Main St., 

Evanston, Ill. 
idman, Robert, Associates, Inc., 128 
E. 56th St., New York 22, N. Y. 

Zenith Plastics Co., 3901 Superior Ave., 
Cleveland 14, Ohio 

Zenith Plastics Co., Sub. of Minnesota 
Mining & Mfg. Co., P. O. Box 91, 
Gardena, Calif. 

Zenith Plastics of Michigan, Inc., 9 S. 
Adams, Ypsilanti, Mich. 

Zenith Precision Casting a 130 W. 
46th St., New York 36, N .Y. 

Zenith Products Co., 432 Cherry oi. 
W. Newton 65, Mass. 

Zeva-Elektrizitats, Ges., P. O. ~ 76, 
Arolsen, West Germany (U. S. Rep. 
David S. Ce 3143 Gomer 
Ave., Bronx 67, N. Y.) 

Zimmer Plastic Maschinen GmbH., 
Frankfurter Str. 74, Offenbach/Main, 
West Germany 

*Zollinger, Albert, Inc., 1241-49 Warren 
Ave., Downers Grove, 
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